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ttupending the eabetuioe in dry ether and paseing in. dry 
igeu ehloride, a hyJroehloridi was produced. This was crybtallioed 
WAtAr, and the chlorine estimated by titration with standard 
te soIuUon. 
md:Ol-U6, U'3. 

* Cl requires Cl “1 10 per cent. 

, ^ (2) Condetuatiou with Aipartie Acid. 

ilecular proportions or 5 grama of the amino«cid Ur...ochlorideand 
rams of aspartic acid were mixed together and heated with 30 c.c. 
baolnte alcohol in a sealed ‘tube at 110—120° for four hours, 
^lotion, after being filtert d from some deposited aspartic acid, 
[afiowed to evaporate. The crystals obtained weie dissolved in 
»r. neutrabsed with eodimn hydroxide, and, on standing, colourless 
lies were deposited, 
ound : N ■* 7'6, 7‘4. 

‘ requires N = 7 '58 per cent, 

be condensation of one molecule of aspartic aciu wien two 
scales of the amino-acid had thus taken plara with elimination of 
molecules of water. 

be residue of unchanged aspartic acid is thus accounted for. 
his substanoe gave a copper salt when a hot aiueous eolation was 
111 with a hot solution of copper acetate. On cooling, bluish-violet 
lies were deposited, 
ound: Cu- 10-34, 1043. 

C„H„0|elf,Cu requires Cu> 10-31 per cent. 

(iD'lensation of the amino-acid with benssidebyde appeareil to 
r when the t4b subetaoces were heated together, but the product 
uncrystallisable. With anthranilic acid no change seemed to take 
e. 

K<>yu,CoLi.saEovSeiasct, Losnoii, 

Soars KuratsoTo.s, S.W, 


"U XCUl, 
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UAIV . — The Tnazo-ffrmijy. Tart JV. AUylazoim 
By Martin Onslow Forster and Hans Eduard Fiebz. 

iji 

Attention has be«n directed at Tarions times to the facility 
which the atoms composing the triazo-group part company, as tesi 
by the foDowing iUoatrations. 

Bensylasoimide is resolTed by acids into benzylideneimine 
nitrogen (Curtins and Darapsky, /, pr. Chtm., 1901, [ii], 63, 428 

—*■ CX'CH:NH + N,. 

Phenylazoimide under the influence of sodium ethoxide may lie 
densed with numerous esters, yielding triazole deriTatives (Dim 
Ar., 1902, 35 , ln29, 4041 ; Amalen, 1901, 336 , 1) : 

+ CH,-CO-CH,-CO,-G,H, = 

11,0 + c',H n<c(ch,): (!; •co, ( II 

Alkyl- and aryl azoimides are tiansformed into diasouminu cos 
pounds by the action of orgnnV-magnesium 'derivatires (I)itJirot 
Ar., 1903, 36 , 909 : 1905, 38 , 670 ; 1906, 39 , 3906) : 

X-N<|j -I- Y'Mgl - X-N(MgI)-N;N-Y or X-N:N-N(Mgl)-Y. 

Potassium cyanide ooBTerte phenylazoimide into benzene izu-vn 
amide (Wolff and Lindeobayn, Ar., 1904, 37 , 2374) ; 

C,H,-N<|j 4- HCN = CjHj-N.-N-NH-tlN. 

A trace of sodium ethoxide liberates two-thirds of the nitrog 
from triazo-ketunes (Foniter and Jlerz, Tntna, 1905, 87 , 836; t 
Tol,, pp. 73 and 669 ) : 

x-co-cH^-N<|| — > n,+x-co-ch:nh. 

Aa an explanation of the Isat-named change, it has been suggest 
thaC prior to elimination of nitrogen, the carbonyl group bocou 
aaturated by the triazo-group, giving rise to an unstable cycloid nlii 
fertbwilh collapsea. 

The fcHegoing considerations, coupled with wrtain points of 
temblauce between diazomethane and the trlaio-group, 

and 
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‘to investigate the properties of allylazoimide, in which com- 


aight anticipate the display of some attraction on the part of the 
Loid linking for the highly active triazo-group;" given a suitable 
^onment, there should occur redibtribiition of affinities analogous^ 
e inieraotion of ethylene and diazometbanep of which the outcome 
-razoline (Azzarello, AUi H. Accad. Lincet^ 1905, [v], 14, ii, 265) : 


CUj:CH, + CH,<| 


NH • 


1 attempting to prepare allylazoimide from sodium azide and allyl 
ride or iodide,- interaction took place with moderate readiness, but 
as noticed that, unless quickly removed, the triazo-derivative 
irgoes a profound change, in consequence of which we have never 
ined yields exceeding 30 per cent. This is explained by the fact 
sllylsioimide, a liquid which Ik^Is at 76-5“, changes slowlypwithout 
rnal stimulus, into a crystalline, isomeric, diazoamino-compound, 
;h melts at 192° and is very sensitive towards acids. Bedecting 
he probable constitution of this compound, we were at first dis- 
d to regard it as having a cycloii^structure arisiug from allylazo- 
[e by the following rearrangement: 


CH,:CHCUiN<y 


CHX’IiyHj 
NH— n:n 


I a ring would be called dibydrolriaxine, and represents, so far as 
lave lieen able (o ascertain, a new typo of ryeloid ; it is, in fact, a 
•drnbenzene in which one-half of the molecule is replaced by the 


iino(triaiene}-gToup : 


CH, 

NH 

ncif^cH 
iiui ;cH 

hc/\n 

H(^ b 


\ . 

CH, 

ciC 

• Dibydrolwuxc’Uf. 

a’-l)ihy.trt>l:-2:2 


1 iirawiag this cuncliision, wo have not overlooked the possibility 
coon4avy transformatioD into the isomeric mcthyl-I ; '2 : 3-triaioIo, 


ii-n:n 


«»<n;=n 


,CH:y'CH, 


^N— NH ' 


i;«sted by the recognition of tlie subsUncG 
tdrototnuioe as l-amino-S ;4-tria*ole (Biilow, 

S), 


originally called 
B«r.,_190fl, 39, 
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and of A’-dihydrotetnzinedicarbozylio add (bjadiazoaoetio *ad( 
l-aminO'd ; 4-triazole-2 :5-dicarbozylic add, 

„ X(CO^-N-NH,' 
• NH-N:C»C0,H • ^N=C.CO,H‘ 

Our reason for preferring the hexaeydoid representation is two 
Although the uncertainty hitherto prerailing as regards the coda 
4ioa of bisdiazoacetic derivatives has been removed by the prac 
agreement with Billow’s^ views on the part of Ourtius, Daiapsky, 
Miiller (Btr., 1907, 40, 1470), all doubt as to the possibility 
tetrasine ring existing has been removed since the recent isolatic 
1 ;2:4;6-tetraziDe,by the authors mentioned (tfrtd., p, 84). In 
second place, if the * crystalline isomeride of allylasdmide ' 
4-methyM :2 :3-triazoie, it might be expected to resemble the 
azolone described by Cnrtius and Thompson (Ber., 1906, 39, 4 
as arising from diazoacetamide by the action of baryta : 


NH 


^h:c-ch. 


4-MethyM ;2;S-tiuz<ils. 



(■Triaicl«o«. 


Nevertheless, the two substances are distingoiabed sharply by t 
behaviour towards very dilute acids, which forthwith liberate t 
thirds of the nitrogen from the 'eomponnd under* discussion, the 
recalling the most conspicuous property of the aliphatic diazoani 
derivatives. 

It has been mentioned that the trsnsformed allylaxoimide melt 
192°, a temperature which suggested a condition of polymerisat 
and the elevation of boiling point in chloroform agrees with 
formula (C,H,N,)f This observation might perhaps invite < 
sideration of such complex expressions as 


n:nnh*ch:ch — Ch, “ n nh-cch(ch,)# 

or the possibility of. polymerisation being due to change in vah 
on the part of nitrogen, developing the structure 



but it seems to os more probable that the case under oonaiderstio 
allied to that of cydopentadiene, which has been shown by Krii 
and Spilker (Jsr., 1896, 29, 652) to undergo pcdymetiaalion r 
great facility, a change which they rei«eaent as fdlowa ! 

HCr-nOH f[C(j— ^CH-OHj — r.OH 

HC^'OH Hdi^OH-CHMklH 

OH, ^ 
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iTing in mind Thiele's theory of pnrtisl valency, and 'its applica- 
to C^ciopentadiene, the alternative : 


CH-CH 

11 >CH, 
oa-cH — 


-CH-CH 


CH,< 


-CH-CH 


rally suggests itself for the polymerised hydrocarbon, but the 
Bsity of maintaining the diazoamino-structure in the transformed 
azoimido loads us to prefer the expression 



,hat substance. 


EXFXRmSNTiU 


AUylcaoimiii, CHjtCH-Cn^-Nj. 

The intersction of sodium ariife and allyl chloride or iodide was 
llowed under various conditions in the hope of improving the 
iremuneratiye yields given by the earlier experiments, but we have 
Id to content ourselves with interrupting the process at a point when 
e mixture of allylaioimide, its degradation products, and unchanged 
lyl haloid eontaios the maximum of triazo-bydrocarbon, which never 
reeded 30 per cent. Allyl chloride is more profitable than the 
lide, not only on acoonnt of initial cost, but also because the boiling 
int is below that of atlylaioimide. 

Fifty grama of allyl chloride and 100 c.a of alcohol were beate<l 
ider redox on toe water-bath with 50 grams of so<lium azide in 
0 cx:. of water during two boors, when nitrogen began to escape in 
lall quantities from the faintly yellow liquid, through which a rapid 
rrent ol steam was then passed ; the distillate, diluted with much 
iter, was extracted twice with ether, and the solvent, having lieen 
ished with dilute sulphnric acid to remove the basic products of 
insfonnation, was shaken several times with water and dried with 
Icium chloride. Oa fnctiooating with a long column of the rod-aud- 
<lt pattern, the temperature rose gradually to 76", and the fraction 
.«sing over at 60—76° gave, when twice distilled, a material which 
fled steadily at 76-6* under 760 mm. pres.sure. Using the foregoing 
isiitities, the yield amoimte^ to 16 grams, but was greatly reduced 
further ditoiUatioii, each npetition diminishing the quantity of 
ylazoimide by aboot 16 pdl oeot.^wtng to transformatinn into the 
uneride and its prodnets of change. Although f<eemingly sn 
lividual Mid fwa from chlorine, the alialysls, for which wc .ire 
(lehted to 1&, BkhmcM, gave neulte eevacai pw cent, too low, ami 
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this must be attributed to loss of nitrogen in the form of bydr 
acid : • 

01544 gave 40-9 c.c. N, at 30’5“ and 751 mm., along with 0-0 
%f ammonia. N = 30 4 as gas, 16-4 as NH, ; Jotal, 45 8 . 

CjHjN, requires N = 60‘6 per cent. 

AllylasoimiJe is a mobile, refractive liquid, having specific grrti 
0 924 compared with water at 25°. The odour is allylaceous, hu 
less powerful aud much sweeter than that of allyl chloride, tu 
closely reaembliog that 8 f chloroform, whilst the vapour, when iiiiia 
produces the characteristic throbbing sensation at the base of 
forehead. Concentrated sulphuric acid decomposes the azide i 
vigour, but potash does 'not liberate' gas, although stannous chlo 
sets free nitrogen immediately ; the vapour of allylazoimidc cxplo 
when heated, but the detonation is mild, 

aP-Dibromo-ylriaznjiropont, CH,Bc'CH Bi •Cll.^’Nj. 

On adding a solution of bromine in chloroform to a mixture 
allylazoimide with the solvent, the calculated amount of halogen i 
decolorised without liberation of hydrogen bromide after lift 
minutes at zero, the liquid was washed with sodium carbonate : 
distilled in steam, which separated the chloroform from Iho dibroiii 
The latter was distilled twice under 5 mm. (Tessuie, boiling ste.u 
at 87° ; 

0-3442 gave 29-55 c.c. N.^ at 18-7° and 754 mm., along with O'OI 1 
of ammonia. N = 9-95 as gas, 5-62 as NU 3 ; total 15-57. 

CjHjNjBr, letjuires N = 17-28 per cent. 

Mr. llichmond, to whom we owe the analysis, reported difficultj 
measuring the gas, on account of the mercurous bromide prdtliK 
and it is pi-obable that a certain proportion of ihe nitrogen is lo.st 
this way. 

The Diatoamino-aimjxfUHd, from AltytaMimule. 

Although a freshly-distilleii specimen of allylazoimide undergo 
no change with dilute acids, the substance acquires in tlie course of 
few hours the property of efferv-csoing when mixed even with aeet^ 
acid. The change on which this alteration of character depends i 
accelerated by warming the substance to about 50°, and after one n 
more days, accoi-ding to circumstances, the liquid deposits large 
lustrous, transparent crystals. JiecrysfllllisatioD from benzene "'a 
first attempted, one gram requiring about 400 c.c. of the boiiiug solveni 
but loss -jf material occurted, and the crystals deposited on cooliiq 
although colourless, wers found to retain a blwic ^our ; purificatio 
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sffecjed by disaolving one gram in 30 c.c. ot boiling chloroform to 
li 60 0 . 0 . of petroleum (b. p. 60—80°) were then added. Snow- 
8, odourless plates were thus^ obtained, melting sharj^y and 
[oposing at 192°; _ ' 

jste gave 0-2955 CO, and 01045 H,0. C ^ 43-65 ; H = 6-33. 
1143 „ 49-3 0 . 0 . N, at 16° and 767 mm. N » 51'42. 

CjHjN, requires C ■» 43 37 ; H = 6 01 ; N = 50-63 per cent. 

^e analyses were somewhat oomplicat^l by the systematic 
aranco of nitrous fumes, but Mr. Richmond has confirmed the 
)gen percentage by his method : 

0689 gave 20-1 c.c. N, at l!y7° and 746 mm., along with 0 01138 
of ammonia. N - 33-76 as gas, 16-62 as NH, ; total, 50 28. 

;ie diasoamino-compound dissolves more readily in acetone and in 
reform than in benzene, but it ia sparingly soluble in ethyl 
ite and insoluble in petroleum, fistimation of molecnlar weight 
d on the boiling point of chloroform solutions gave 172 and 170, 
formula (C,U,N,), requiring 166. Hot alcohol and boiling water 
mpose the substance slowly, although' definite products could not 
btained ; the decomposition by dilnto acids proceeds in a manner 
logous to that in which the aliphatic diazoamino-compounds 
ribed by Dimroth are degraded, two-thirds of the nitrogen being 
free ; 

-1176 gave 34-6 c.c. N, at 19° and 748 mm. when treated with 
5 per cent, hydrochloric acid. N - 33-85. 

C,H^, teqntres 2/3N = 33-75 per cent. 

Ueral attempts have been made to isolate from the bright red 
|tion definite prodocte of this change, but the small quantity of 
irrial at our disposal has preventeil a coDclusion from being 
;hed. The liquid reduced cold Fehling's solution and ammoniacal 
er oxide immediately, the original compound being indifferent to 
se agente, but on evaporation the reducing properties disappeared, 
the platinichloride prepared from the residue was found to be 
t of arntnonioffl. As might be expected from these indicaitions of 
sensitive character, the product of decomposing the diuoamino- 
ipound with acids did not form a stable salt with platinum tetra- 
iride, the yellow precipitate from which quickly became dark brown, 
be power to combine with phenylcarbimide, usually possessed by 
oamino-com pounds of this class, is not displayed by the trans- 
iied atlytaxoimide, which was heated with the agent during tweniy- 
r hours. Fnrthermoro, aloohotic •nmoniscal silver oxide did not 
! ap insoluble derivative. 

hovAi. CoLLME or Soisacs, Uxnos, 
fiotrga KmiSQTox, 8.W. 



1180 


[PTUAN AND KBVNOUXt 


CXV . — Aromatic Arsonic and Arsinic Acids. 

By Fbank Lsj Tymas snd Willux Oolbbbook RnNOLs 

Foe some time p»st we h»ve been engaged in tbe preparation ob 
derivatives of arsonic, and, as two recent publications (0. and E. j 
JSor., 1908, 41, 931; Benda and Kahn, &r., 1908, 41 , 1672j j 
that there,are other cMlmists covering somewhat the same ground 
have deemed it advisable to publish onr results so far as they 
proceeded. 

We had prepared 2-aiflinotoIy]-5'aieonio acid and its acetyl dei ivj 
some months ago, and these substances together adth sodium pAaj 
phenylarsonate have been tested physiologically and clinio 
Fhrlich had shown that the toiicity of sodium p-acetyUminophe 
arsonate is considerably less than that of sodium p-aminophenylarsoi 
and the same relationship has now been found between tbe ei 
sponding toluidine derirativas; ^sodium 2Aminotolyl-6.arsonate 
about tbe same toxicity as sodium p-aminopheoylarsonate, whilst t 
of sodium 3-acetyIaminotoIyI-5 arsonate is very considerably I 
These substances hive been specially intended for use in trypi 
somiasis ("leeping sickness), and experiments on their effect on dilT" 
strains of trypanosomes have shown that, whilst certain atraio .4 1 
destroyed by the treatment, othen were more resistaot. In 
treatment of syphilis, however, these yubstsnees have proved especi; 
efficacious, and the results obtained in this connexion are exce^ic 
promi.'ing. Since 0. and B. Adler and Benda and Kahn (foe. j 
have already published the method of preparation and phys 
properties of tBhse substances, we need only state that wu coni 
•their results, and supplement them by recording the stat) of hydrai 
of the sodium salts, this latter being important from the point of v 
of their use in medicine. 

In the preparation of p-aminopbnnylarsonic acid and 2-aminot<j 
5-aTsooic acid, we have obtained as by.products tbe correspond 
bisaminoarylarsinic acids, which hive been briefly alluded to 
Benda and Kahn (foe. ei.), but, as these have been in our hands 
some time past, we give in this communication a full descript 
of their preparation ani properties. The constitution of th 
substances has been proved by replacing the anenio add raeidue 
iodine according to the method used to Bhriich and Bertheim (i 
1907, 40, 3292) for p aminopbe^larsoft acid. 

The arsinio acids are now being investigated clinically with a v 
to their possible use in trypanosomiasis and syphilis, but the results 
C.8 yet not sufficiently eoDclasiver 
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Expibiiimtai.. 

inotolj^S-Araonic aeid is stated by Benda and Kahn (foe. at.) 
at 196°; we have found the mdting point 198 — 200°. The 
ition of this acid was readily shown by boiling it with dilute 
ic aoid and potassium iodide, when a good yield of 5-iodo-o- 
10 melting at 80 —85° was obtained. After recrystallisatioi:, 
l(H»inpound melted at 85° and its acetyl privative at 168°, and 
.bstsDoes melted at the same temperatures when mize<f with the 
abstances prepared from aceto-o-bduidide. 

«t» 2.aminotol^-antmat» jt obtained jn glistening, tabular 
L containing three and a-balf molecular propoi:tioDB of water 
Itallisation by mixing a highly concentrated aqueous solution 
[liree times its volume of alcohol. When crystallised from 
however, it separates with five molecules of water of crystal- 
in : 

air-dried salt (from alcohol) lost 0‘0890 II/) at 130°. 

n/)-19-6. 

CljHjOjNAsNa, 3}H,0 requires HjO= 19-0 per cent. 

•)|7 air-dried salt (from water) lost 0TI29 H,0 at 130’. 

lljO-26-8 

C,H,0,N AaNa,6H,0 re juires HjO >= 26 2 per cent. 

I, urn 2 -ae$fylawtm 0 lolyl- 6 -artonaU separates from 50 per cent. 
)iis alcohol in glistening, tabular crystals, which contain five 
ule< of water of crystallisatiou. It crystallises from water, 
per, with seven molecules of water of cry8tallis.ation : 

1771 air-dried salt (from alcohol) lost 01103^/1 at 100°. 

11.0- 931. 

0,H„O,llAsNa,6H,O requires H,6 = 231 per ci-nl. 

)31rt air-dried a»lt (from water) lost 0’1560 HjO at 100' 

11.0 - 39». 

(',H„0,NA8Na,7H,0 requites H,0 - 29 9 per cent. 


Pr^af^ioH of His-S-asM'notofyf-b-arsinic deW, 

0 

-As 11^ 

so hundred gtame irf air-<Ad e-tqluidine arsenate and I'K) gram^ 
toluidine wm heated over e free flame with constant .shaking 
I tim mixture became fl lid, and then gently boiled under a reflux 
hn-er for (HM boor, tile beet being regulated so that a thermo 
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CXV . — AromaCic Arsonic and Arsinic Acids,] 

By Fbamk Lke Pyman and WlLtiAli Oolxbbook RsTNouHj 

For some time past we have been engaged in the preparation of 
derivatiyea of arsonic, and, as two recent publications (0, sod E. A 
Birr., 1908, 41, 931; Banda and Kahn, Btr., 1908, 41, 1672) 
that tbere.are other clflmists covering somewhat the same groum 
have deemed it advisable to publish our results so far as they 
proceeded. 

We had prepared 2-aifiinotolyl-5-ii«onic acid and its acetyl dei« 
some months ago, and these substances together with sodium p-ai 
phenylarsonate have been tested physiologically and clini 
Ehrlich had shown that the toxicity of sodium p-acetylaminopt 
arsonate is considerably less than that of sodium p-aminophenylarsc 
and the same relationship has now been found between the i 
sponding toluidine derivatives; podium 2-aminotolyl.5-ar8onate 
about the same toxicity as sodium p-aminopheoylaraonate, whilst 
of sodium 2-aeetylaminotolyl-5-ar8onate is very oonaiderably 
These substances hive been specially intended for use in try 
somiosis (■‘loeping sickness), and experiments on their effect on diff 
strains of trypanosomes have shown that, whilst certain Btrain.s v 
destroyed by the treatment, others were more remstant. In 
treatment of syphilis, however, these fubetances have proved especi 
efficacious, and the results obtained in this connexion are exceedii 
promising. Since O. and R. Adler and Benda and Kahn (foe. 
bave already published the method of preparation and phyi 
properties of tHbse substances, we need only state that ws com 
*their results, and supplement them by recording the statt of hydra 
of the sodium salts, this latter being important from the point of v 
of their use in medicine. 

In the preparation of p-aminopheoylarsonic add and 2-amiaoti 
5-arsonic acid, we have obtained an by-products the eorrespODi 
bisaminoarylarsinic acids, which have bMn briefly alluded to 
Benda and Kahn (loe. eit.), but, as these have been in our handa 
some time past, we give in this commonicatiou a full deserip 
of their preparation anl properties. The oonstitution of tL 
substances has been proved by repladng the arsenic add residue 
iodine according to the method used ^ Ehrlich and Bertiieim (i 

1907, 40, 3393) for p-amioopbeYlarsMm add. 

The arsinic acid.s are now being investigated clinksdly with a v 
to their possible use in trypanosomiads and ^hilis, but Ihe results 
as yet not sufficiently conclusive, 
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ExPJtBIlIBHTAL. 

■iDotoly^S-araomc acid u stated by Benda and Kahn (2oe. cit.) 
[at 195°; we have found the melting point 198 — 200°. The 
fction of this acid was readily shown by boiling it with dilate 
fic a<dd and. potassium iodide, when a good yield of 6-iodoH>- 

t e malting at 80 —85° was obtained. After recrystallisation , 
o.conipound melted at 85° and its acetyl privative at 168°, and 
ubatences melted at the same temperatures when mixetf with the 
ibstances prepared from aoeto-o-toluidide. 

iutn i-aminotolgl-6-itrfanaf« js obtained in glistening, tabular 

t contaiuing three and a>hidf molecular proportions of water 
talliaation by mixing a highly concentrated aqueous solution 
.hreo times its volume of alcohol. When crystallised from 
however, i'. separates with five molecules of water of crystal- 
n : 

i40 air-dried salt (from alcohol) loet 0-0890 U^O at 130°. 
11,0-19-6. ' 

CyHjOjNAsKs, 3|H,0 requires H,0= 19-9 per cent. 

117 air-dried salt (from water) lost 011-29 H,0 at ISO'-’. 
H, 0-26-8 

CjH 90 ,NA 8 l!fa, 6 H ,0 requires H,0 = 26'3 per cent. 

Hum i-aettytaninotolyl-S artaTuUe separatee from 50 per cent, 
ms alcohol in glistening, tabular crystals, which contain five 
tiles of water of erystaliisatiou. It crystallises from water, 
i-ei-, with seven molecules of water of crystallisation : 

774 air-dried salt (from alcohol) lost 0-1102^^0 at 100°. 

H,0-2-3-I. 

OjUjiG^NAsNaiOHjO requires H,6-23-4 per cent. 

>210 air-dried s.ilt (from water) lost 0-1560 H,0 at 100° 
11,0-39-9. 

0,HyO^HAslfa,7H,0 requires H,0 - 29 9 per cent. 


/’rqianuioH of Bit-2-aminolotyl-6~arn)iie dcuf, 

CBJT t;e, 

ro hundred grains of air-ill^ o-tglnidine arsenate and 4<X) gmm.t 
toluidine w«e heated ovw a free flame with constant shaking 
the mixture hecame fl lid, and then gently boiled under a reflux 
en<er tor otw hour, the heat being regulated so that a thermo- 
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meter immersed in the liquid re^fister^ 180^185°. . The if 
was allowed to cool, and extractetf with a 10. per cent, solul 
sodium carbonate as long as effervesoenoe occurrec|| The ii 
solution was then evaporated until crystallisation commence 
allowed to cool. The first crop of sodium 2-aminotolyl-6-ii| 
was then separated, well washed with alcohol, and set asicn 
mother liquor and alcoholic washings were combined and evan 
to a thick syrup, and this was mixed with several times its voli 
alcohol. .A second cfop of sodium 2-amiDOtolyl-5-arsonate wa 
precipitated, and this was also separated, washed with alcohij 
set aside. The final mother liquors, together with the al 
washings, on evaporation to remove the alcohol and subsi] 
precipitation by hydrochloric acid gave 16 grams of a purple 
this was dissolved in aqueous sodium hydroxide, evaporated 
small bulk, and allowed to cool, when a quantity of large, pri 
needles separated from the deep-red liquor. These were purif 
several crystallisations froA water,«and proveii to be todium 
aminotclylS-ariinaU. The qu%ptity of s^t actually isolated 
pure state amounted to 6 grams, which re^esents 3 per cent, o 
theoretical, but a considerable quantity, possibly as much i 
remained in the deep-red, syrupy mother liquors. 

BU-i-<tminoU)lyl-f>-armnie aeid is obtained by adding the caUi 
quantity of a mineral acid to the solution of its sodium salt 
crystallisation from boiling water, it forms highly refracting, po 
microscopic needles, which melt and decompose at 247 — 249°. 
practically insoluble in cold water and the usual organic solvent 
fairly easily soluble in glacial acetio acid. It is readily solul 
dilute alkalis or mineral odds : 


01 724 gave 0'3332 CO, and 0 0840 H,0. C - 63-7 ; H = 5-5, 

0 0726 „ 5 5 c.c. N, at 21° and 763’ mm, N-8 7. 

C, jHjyOjN, As requires C — 62-6; U=>5‘4; N <• 8'7 per cent. 

The acid gave a good yield of 6-iodo^toluidine (m. p. 80 -J 
when boiled with dilute sulphuric acid and potassium iodide. .A 
reoystallisation, this iodo-compound melted at 86° and its »il 
dmrivi^ve at 168°, and both substances melted %t the same til 
peratorea when ij^ixed with the pure substances prepared from itccit 
tolnidide. ^ 

The todium salt, which separates from iU aqusous solution 
laige, bard, prismatic needles, melts ^ its water of crystal lisatiui 
74 — 76°,. and on farther heatlbg lose* water, resolidifies, ami <1 
not then melt at 250°. It dissolves lit ime apd a-balf times 
weight of watmr at 16°, giving an alkaline solution, and is very em 
soiable in alcohol. It contains seven and a-hidf molecular proportic 
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61 (jryataUigatioo, of irhich five are loat at 100° and the 
rat 130°: 

0 Air-dried ealt lost0 0718 H,0 at 100°. H,0= 18 5. 

„ „ 0 1008 H,0 „ 130°. H,0 = 28-3. 

||jN,AsNa,7jH,0 loainj;%H20 requirea H,b = 18'9 per cent. 
^,N,ABNa,ViHjO „ 7^H,0 „ H,0 = 28-3 

£if-2-aeelylaminctol^l-5-amnie Acid, 

O 

ch7 6h 

ty grama of bie-O-aminotoIyl-S-arainic acid were mixed with 
Ina of acetic anhydride and allowed to Bt:tnd. After a few 
\ a violent reaction took place, reeulting in a clear solution, 
■lid waa poured into 250 c.c. of water, and, on scratching, 
Bs of white crystals separated. second crop of 6 grama 
^ined hy evaporation of the lyother liquor ; the total yield, 
^a, represents 71 per cent, of the theoretical. 
i-aeet]flafainotolyl-6-artin.ic aeii cryataUises from boiling water 
lly refracting, microscopic prisma and melts at 242—244°. It 
ically insoluble in cold water and the usual organic solvents, 
ly easily soluble in glacial acetic acid. It is readily soluble 

1 alkalis, but is insoluble in dilute acids. The acid separates 
ueous solutions with two-thirds of a molecular proportion of 
f crystallisation : 

6 air-dried salt gave 0‘3I48CO, and 0’07T2 HjO. C^Sl’S; 
H-6'3. 

!0 air-dried salt lost O'Ol 34 H,0 at 150°. H,0 = 3 0. 

8 dried at 160° gave 0'3698 CO, and 0 0908 H,0. C = 531 ; 
H-5 4. 

[OjNjAs, jH,0 requires C = 51'9 ; H = 5‘4 ; H,0 = 2-9 per cent. 

C„H„0,N,As requipes C = 53’4 ; H-5-2 per cent, 
sodtttni sedt crystallises from water in radial clusters of silky 
; it melts in its water of crystallisation at 106 — 107, and on 
’ heating rcbAidifiee and does not then melt at 250°. It dU- 
in twice its weight of water at 16°, giving an a^^ine solution, 
very easily soluble in alcohol. It contains six molecules of 
»f ciystalliaation ; 

3 air-dried salt lost 0-03|| B,0 at 150°. H,0 - 20-3. 
^i8^«)0,lI,AaNa,6H,0 requirelMT,O<»20'3 per cent, 
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^w-p-(W»(tU|;)4<n^(/ar(H>ie aeid, 

This acid rosiJto as a by-product in the preparation of 
phenylarsonie acid hy Bechamp’e method (Compt. rand., 
1173)'. It is most r^ily isolated in the following mano' 
product obtained by beating aniKne anenate with ^cess o 
at 180° is eitracted with 10 per cent, sodium carbonate 
the aqueous solution concentrated, and completely preeipi 
hydrochloric acid. The precipitate is then digested with just 
aqueous sodium hydroxide to give a faintly alkaline aolu 
filtered from the undissolved matter, which consists of tl 
aisinic acid. The latter is^hen converted into the barium 
this -is crystallised several ’times from water, using animal 
until colourless. The pure barium salt is dissolved in w; 
mixed with the calculated quantity of hydrochloric acid, wl 
arsinic acid is obtained as h denM, white precipitate of nnttid 
The yield amounts to about 2— .3 per cent, of the theoretic.-tl. 

. BU-f-aminophenylarsinic aeid melts and decomposes at 2i^ 
It is very sparingly soluble in water and the usual organic s 
moderately so in glacial acetic acid, and readily sd in dilute 
and acids : * 

01358 gave 0’2440 CO, and 0-0534 H,0. C- 49-0 ; H - 4 
CjjHjjOjNjAs requires C « 49-3 ; H 4'6 per cent. 

The acid gave a good yield of p-iodoanUiDe (m. p. 62 — 63 
boiled with eulpbaric acid and potassiuSi iodide. 

The sodium salt crystallises from water in large, monoclinl 
and melts in its water of crystallisation at 83°, after sinteri 
75° onwards. On further heating, it loses water, resolidifies, » 
not then melt at 250°; it is solnbla in an aqnal weight n: 
giving an alkaline solution, and is very solnble ina|ooh(d. It i 
a slightly variable amount of water of cryrtaAsation, tho 
obtained on analysis lying between thoee required for five 
molecular proportions ; 

0-3979 air-dried salt lost 0-0928 at 120°. H|0»23'3. 

0’2460 0j0691 „ ISHy*. H,0-24-l, 

0-2492 „ „ „ 0-0616 H,0 „ 120’. H,0 = 24-7 

C',,H„0,NjARNa,5H,0 requires 11,0 — !3'3 per cent. 
C„H„0,N,A8Na,6H,0 „ U, 0-26-6 
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Hum salt, wHoh crysteliiMS from water in large, bard 
atains seren and a-faalfvmoleenlar proportions of water of 
tion ; it is soluble in twice its weight of cold water, giving 
e solution, and is sparingly solnble in alcohol : 

•ir^dried salt lost 0 0404 H,0 at 180®.' H,0 - 16-8. 

requires HjO— 15’8 per cent. 


• Sit-f-aettylaminoiiKtnylartinie Acid, 

(k 

6h 


^d is obtained in an almost quantitative yield by the action 

1 anhydride on bisysaminophenylarmnic acid. It crystallisM 

Lter in rosettes of needles, and melts at 275°. It is very 
y soluble in the usual organidf solvents or cold water, 
so in boiling water, and moderately so in glacial acetic 
t separatee fixHu aqueous solution with three molecules of 
[ crystallisation : . 

2 air4ried aalt lost 0-0312 H,0 at 130°. H^O- 13-3. 

0 dried at 120° gave 0 3484 00, and 0-0740 H,0. C = 51-1 ; 
B.4-5. 

1 C,jH„ 04 N,As,SH ,0 requires H,0 •> 12-6 per cent. 

^ 0„H„0, N, As requires C — 51‘1 ; H»4-6 ■„ 

odium salt, which separates from water in prismatic needles, 
.t about SO® in ite water of crystallisation, and on further 
loses water, rescdidiSas, and doea not then melt at 250°. It 
le in an equal weight <d oold water, giving an alkaline solution, 
-cadily soluble in al c Ao L It ooBtains nine molecules of water 
alligation ; 

3 air dried aalt lost 0-0908 H,0 at 140°. U,0 > 39-2. 
C,,H,,U,M,AsNa,9H^ requires U,0 • 28-9 par cent. 

t WatLoouE OasnieAi. Woaas, 

Dsarroih, Ksitt. 
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CXVL — The Electrolytic Oxidation of Some Hi) 
benzoic Acids, 

By Abthub Gboboe Psbkin And Fbbdbbiok Mollwo Pur; 

It has been previously shown that when gallic acid (Trans 
83, 199) is oxidised by means of potassium ferricyanide in pre, 
sodium acetate, a compound is formed ^ich, judging from its 
to purpurogallin, is probably purpnrogallinoarbozylic acid, 
tunately, the amount of product so obtained was far too m( 
admit of any extended investigation, but, as it was subse 
ascertained that purpnrogallin itself can be very conveniently { 
by the electrolytic oxidation of pyrogallol nndn certain circun 
(Traus., 1904, 85, 243), a study of the behaviour of gallic acid 
respect was also instituted, ^s a result, considerably larger yi 
purpurogallincarbozylic acid were obtained, and by a further inv 
tion of the process a still greater improvement in this respect hi 
effected. The main results of this work have been completed fm 
time, but their communication has been delayed in the hope tlj 
constitution of purpurogallin itself would have been elucidated 
important point in this respect has been the fact that th 
product of the oxidation is probably the compound (’ 

1906, 89, 803), which appears to be a hydrOxy o-bensoquinot 
is obtained by the action of amyl nitrite on an alcoholic solu; 
pyrogallol, for this in boiling aqueous solution is partly convertc 
purpurogallin, A preliminary^account of the further study c 
colouring matter itself has been given (Proc., 1905, 21, 312), I, 
continuation of the investigation was postponed until other worl 
more pressing character had been comfdeted. The investigatii 
now been undertaken afresh, but, as some time may elapee 
results of special interest accumSIate, it seemed advisable to coin 
cate to the Society the points enumerated in the following page, 


hleclroltflie Oziflalion of Galtie keid. 

1. SUctrolyto '.—Sodium Sul piato. 

The 6rst experiments .were made, under practically similar 
ditions to those which had given the most eatisfactory results in 
electrtdytic oxidation of pyrogallol. fhe gallic add was dissolvi 
a 15 pdr cent, solution of sodium sulphate slightly acidi6ed 
sulphuric acid, but, owing to its sparing salability, only 
paiatively dilute Solutions could be ueed. Twenty grams of 
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i^usolFed in 1 Utra of 16 per cent, sodinm sulphate solution, 

6 c.c: of 4itr-Bulphuric acid were .added. In order to obtain 
.t ms found necessary to grind up the gallic acid into a thin 
tb water, and to add this- to the sodium sulphate solution, 
ure was then agitated by means of a glass stirrer until the 
I had completely dissolved, the sulphuyic acid was then added, 
llution electrolysed. As anodes two pieces of sheet platinum 
oh a surface of 760 sq. cm. were used, the total anode surface 
pefore 1*5 sq. dom. The cathode consisted of a lead paddle 
urfsce of 0'5 sq. dcm.,* which during the electrolysis was 
y means of a small electromotor. It should be mentioned 
preliminary experiments had shown that the best resnlts 
lined when the anode and catlmde compartment were not 
In order to prevent rise of temperature, the electrolysing 
B placed in an outer vessel through which cold water was circu- 
. current of 4 amperes was passed for seven hours, the E.K.F. 
volts. When the action commenced, the solution became 
at thii gradually darkened, and at the end of 6fteen minutes 
, black liquid had been produced. 

he electrolysis was finished, the mixture was allowed to stand 
, when a fine black precipitate had settled to the bottom of 
I. The prmpitate was collected, repeatedly washed with cold 
jl the wash-water was colourless, and drained on a porous tile, 
kge yield of the prodwA was 34 per cent, of the gallic acid em- 
^his method of procedure gives the free acid. It was afterwards 
iwever, that better results were obtained when sodiAm acetate 
toyed, the sparingly soluble sodium salt of the acid being thus 
Experiments were also trild with potassium, calcium, 
im, and magneeiom acetates, but l&e yields were in no case so 
rhen sodium acetate was employed, and the product' was not 

3. Xkclrofy($ ; — SwUtim AaeMt. 

y grams of gallic add were ground into a paste with a 15 per 
llution of sodinm acetate. The paste wa« then poured into 
t. of the same eoliiUon, well stirred, and the clear liquid 
rsed with the same eleetrodes as tboaa mendoiied above, 
iition became yellow on the passage of Uih current, but 
ly darkened, and finally eetoiMid a brpwnish-black tint, TM 
employed was 3-8 — 3 amparw with an K.M,F. of 5 —6 volbi, 

I lectrolysis was ooetiunadfiailahoiit ei)^ hours. After standing 
t, the predpitate was oottwtsii, yaahed with cold water, and 
hh alcohol. The yield varied faetsrfM 30 and 40 per cent, of 
I add taken. 
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The ptoduct of oxid*tion consist of an |tati|;e-tmwD,'m' 
powder, which, under the mioro»oo(>e, wa« seen to ooAut -of tb 
or leaflets, and was evidently a e^inra salt. An analyeis of' 
stance, dried at 160“ indicated that ifr ie an almost pnrtj 

pvrparogaUiaeaTboxyUitt. 

Found : Na = 7'86. 

Cj^jOjNa requires Na « 8*04 per cent. 

A determination of the water of oiystalliwtion found to b< 
in this preparation was made- at 1^ on a sample which 1 
dried in the air for several days. analysie showed it to 

4H,0: 

Found : HjO •> 20'08. 

Ci,H,0,Na,4H,0 requftee HjO-20-11 percent. 

In the anhydrous condition, this substance is hygroscopic, 
standing overnight, regained one molecule of water : 

Found : HjO = 6"00. 

Theory requires HjO»5‘92 per cent. 

Sodium purpurogaUinearhoxylaia is sparingly soluble in boilin 
and from a oonrentraled solution is deposited on eooling in mic 
needles, which contain no water of crystallisation. When 
with a boiling aqueous solution of potassiom acetatA the filters 
on cooling, deposits tbe poUunum salt in prismatic needles 
resembling purpurogallin itself. An analysis of this oompour 
at 160“, "ave : 

Found : K = 1 2-95. 

C],H,OjK requires K— 12'91 per cent. 

The aii'^dried so bstanoe,^ boated to 160°, loses three molt 
water of ^crystallisation ; 

Found : H,0- 1816j 15 37. 

C,,Hf0;K,3H,0 requires H,0— 15'17 per cent. 

A boiling aqueous solntionsof potagpium purpurogallincarli 
on cautious treatmoit with barium chloride, deposits 
orange-red, prismatic needles, which consist of the con-es 
barium salt, almost insoluble in water. WJmmi dried at 16lt^, i 

Found: Ba» 20*96. 

(C„H,0,),Ba requires Baa N)-66 par cent. 

When these salts are decomposed with boiling dilute hyJr 
acid, furyurogattinearlxaylie aeii is obtained as -a semi-gel 
precipitate, which, after drying, is but sparingly aoluble in anj 
usual solvents. From nitro|)enseDe, it is d^poaHad as small, 
coloured needles, but, as a very large amount of Um solvent w 
necessary for ^ preparaiiun of even a gram in this oond 
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■* 

p^iod purifioation was desirable. The difficulty frae ovier- 
nplgyiug the crude acid recently precipitated from its sodium 
I moist eonditiou, as this dissolved somewhat readily in boiling 
On partly evaporating the solution, crystals separated on 
hieh were collected w^e the mixt^ was still warm and 
ith dilute aloohal, A chemically pare product could thus be 
itained in one such operation, but, if further purification was 

I the product was again rendered eolnble in alcohol by repre- 
pd crystalliseisin a nmilar manner ; 

l0 = M-37i H-3'24. • 

CjjHgOj requires 54-fi4 ; H = 3-03 per cent. 

^rogaUinearboxylie add usually crystallises in minute, orange- 
eaflets, which are devoid of water of crystallisation, does not 
. DW 300°, and on strong heating yields a trace of a crystalline 
e, apparently consisting of the unchanged acid. Occasionally 
is deposited from dilate alcohol in needles, and it is possible 
I bis variety, although but rarely obtained, water of crystallisa- 
, present, As previously stated, this componnd (Trans., 1903, 

) gives with alkaline solutions the characteristic colour reactions 
irogallin' itself, and, moreover, possesses strong mordant dyeing. 
68, which alosely resemble those given by the same colouring 
Further attempts to prepare the acetyl derivative in a pure 
1 have been nnsDOoessful, the product hitherto obtained being, 

' enough, too S(duble to admit of crystallisation. 

Badily attacked by bromine in the presence of acenc acid or 
but no sparingly soluble derivative of the nature of dibromo- 
;ajlin is thus formed. Cp to ^le preeeul a definite product of 
ion has not been isolated, bat, as apparently in this manner both 
.ion and decompaeition simultaneously occur, the reaction nill 
ed with a larger quamtity of material^ when this is available, 
if i’twpuroyaffmearieapfate TttramMyUlUur, 
C„HjiiKOMe)<»W),Me. 

irogallincarboxylio a^, or the crude sodium salt, electro- 
prepared and stispaidad in methyl alcohol, wa-s treated with 
ent quantities of methyl aolphata and concehtrated putassium 
ide solution nntil a &Mkl eddiffiba of the laltar did not produce 
[0 of ookwayuHt. The methyktlkm did not proceed readily, a 
rge excess of Un reagents bstng neosssery its eompletion, 
ng one of the bshaviestr of eUattia in muilar circum- 
The produot was pevef^fo ethar, tin etlwraal t^oid well 
with ^nte alkali, ewq p e sirt ed> aad the iMid«e purified by 
isation from sdeohol. The wu spprniiinitelj 35 per 

4 K 


xom. 
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Found: 0 = 61-08; H-6-70; OH,-21-91. 

H-6-39; OH, = 22-46 per 

It consiata of very pale yelloiv, almost coloarless needles 
at 120 — 121“, sparingly, soluble in alcohol, and resembling | 
gallin tetrametbyl ether. 

To determine if this compound <vas an ester, it was dige 
boiling dilute alcoholic potash for a few minutes. Addition^ 
did not cause the separation of a precipitate, and the cU 
^as neutralised with acid. On cooling, fin^^ieedles aeparal^ 
were collected and recrystallised froim dilute alcohol : 

Found: 0 = 69-93; H = 6-12; CH,= 18-40. 

CjjHjjOy requires 0 = 60 00 ; H = 6-00 ; CH, = 18'76 per 

Purj)urogaUu%carboieylie acid Mramcthyl etAtr, CjjH,0(OMi. 
consiata of smalt, faintly-yellow needles, melting at In 
readily soluble {& alcohol, and more sparingly so in benzi 
which it cryatallisea in minute needles. 


Purpt&ogaUmteearboxylic Aeidy C„ II, 0,-00, H. 

It was previously shown by Perkin and Steven {loc. eit ) th 
purpurogallin is digested with boiling 60 per cent, ^queoua p, 
hydroxide, it is converted into two isomeric compounds hav 
same formula as purpurogallin itself, and it was therefore int* 
to determine if a similar change occurs when purpurogallinca 
acid is so treated. A solution of 3 grams of the acid ini 
of the potassium hydroxide eolution was boiled in an open 6n 
a test portion on dilution with water did not develop a ^ 
The product, when cautiously treated with dilate sulphui 
deposited an orangecolonred, sandy precipitate, which on c 
tion under the microscope was seen to consist of fine needles, 
were collected, disMlv^'in boiling alcohol, the solution pom 
ether, and, after removal of insoluble matter, the ethereal lii| 
well washed with water and eraporatM. Tho concentrated a 
solution of the residue at first deposited a trace of un. 
purpurogallincarboxylic acid, which was removed, and the iw 
of a little boiling water to tim filtrate now ceased the s.]u 
of bright yellow needles. Tbe.se were further purified by rrv : 
tion from dilute alcohol ; 

Found: C = 64-81 ; H~3-27. 

C„H,0, requires C - 84-64 ; H - 3-03 per cent . 

As thus prepared, the substance appMred to be bomog 0nCOll:< 
no two distinct forms could be separated, as was previously fmi 
be the case with Uie, product obtained from purpon^ptUin itself! 
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>1^ precipitated moist oondiUon, pura^ogaUoneca/rhoxi/lie acid 
lat readily soluble in boiling aIcohoI%nd on evaporating the 
b separates in the crystalline condition. When fractionally 
I this manner, the-first deposit contained but a trace (2-48 
of water of crystallisation, whereas in the second, approxi- 
n molecules of water of erystalli»tion were present ; 

H, 0=11-27, 11-15,11-88. 

L Ci,H,0j,2t^0 requires HjO = 12-0 per cent. 

L the anhydrous variety is sparingly soluble in hot alcohol 
led form readily passes into solution, but, if the latter when 
ted is digested at the boiling point, the solution quickly 
semi-solid, owing to the separation of the anhydrous 
i. Under the microscope both varieties were seen to consist 
itio needles, and no special difference could be observed 
them. PiirpurogaBonecarboiylic acid does not melt below 
d is soluble in alkalis with a yellow colour, -which, on 
to air, beoomes deep crimson-red. If air is (mssed through 
ine liquid until the latter tint is fully developed, the solution 
extracted with ether, and tho extraet eraporated, an 
18 residue is obtained, which on drying intumesces in the 
diaraoteriptio of the tannin*. Fnrpiirogallincarboxylic acid, 
I a similar manner, gives an analogous product, but attempts 
•e these eompounds in a pure condition have been hitherto 
ful, Purpnrogallonecarboxylic acid dyes mordautetl wool 
almost identical with tliose given by the purpurogalloncs 

limn. Alttminiam. Tin. Imn. 

ir-brown Pals chocoUte- brown Pair ysHow ChocoUtc brown 


tlceholic lead aoetato, it gives a yellow precipitate, and with 
ferric chloride a deep brownish- black coloration. 
o/ AcaUe dwJkydrWa.— The .acid (1 gram) -is but slowly 
by boiling acetic aihydride (10 c.c.), but on mldition of 
« of pyridine a clear liquid is almost insUnUneonsly 
, and the reaction ia complete after a few minutes' 
.♦ On pouring into water, ^ oily product separated, which 

I noted in previaiu work with sHa|^ »»d fUvrllegic scids tb»!, 

line compounds sruhet slowly attsekod by scetk snhydrble %lien in Ibe 
tlon, if pyridine of eryntaUhatioB wni prsnrnt lb» prodnctioti nf tin ii 
irstWos wno much mom myH Ssperiasmts miried out with oooo-roiu 
itanm indicated that pyiMina enplaynd in the shove Bunorr crotly 
tho scatylmtion ptmass. sad la nvsiy otss wns |u«tMnUe to the twpb.y. 
^iom scstate. Biiih coaptaadl sf th* astars of slimria «r qumeun. 
U spsringly solnUs sostyl dertvaliVSB, sad ««pdoyiag Uw nsosl quantity 
pents, only six or ton dnps if pytuias ht one ipgpu of the pbrnol ut 

* K 2 
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rapwJly became crystall^e, and, this was collected and, iu fche earlier 
experiments, purified by crystallisation from alcohol, in which it is 
sparingly soluble. Curiously enough, however, much loss occurs 
during the latter treatment, a yield of only 15 per cent, being thus 
obtained, but this loss was subsequently avoided by crystallisation 
from a mixture of benzene and nitrobenzene : 

Found : C-58-I0; H = 3-24. 

requires C = 58*18 ; H=»3*03 per 

During the acetylation therefore of purpurogallonetiarboiylic acid, 
a molecule of water is simultaneously removed, which was als^ (Joe. cit,) 
shown to be the case when purpurogallones themselves were'^similarly 
treated. An estimation of the acetyl groups was carried oat by the 
ethyl acetate method (Trans., 1905, 87, 107) : 

Found 37-81. 

Theory requires C2H^02 = 58*21 per cent. 

During the hydrolysis, the acetyl compound unites with a, molecule 
of water and is reconverted into purpurogallonecarboxyUc acid, 
which is readily ^isolated by cautious addition of boiling water 
to the residual alcoholic liquid. Acetylanfiydropurpuro^allone- 
carboxylic acid forms colourless needles, melting at 236—238® with 
effervescence, j 

It has previously been shown {loc. cii.') that when wopvirpuro- 
gallone is dissolved in sulphuric acid, the anhydro-coi^iponnd, 
C^iHgO^, is formed, and can be isolated by means of acetic acid. 
Experiments with the acid in a similar manner gave, however, a 
yellow product, which consisted of the unaltered compound, as an^ysis 
showed : 

Found : 0 = 54*56; H = 3'52 per cent. 

Although judging by the results of the acetylation there is every 
reason to suppose that the acid CuH.O.-CO^H is formed by the 
action of the sulphuric acid, it is evj^dently of a less stable nature 
than the corresponding isopurpurogallone derivative, Cj.H.O,, and 
readily regenerates the piirpurogallonecarboxylic acid during tbe 
process employed for fts isolation. Such a change evidently takes 
place, although less readily, when the acetyl derivative is dissolved 
in alcohol, but this can be avoided, as shown above, by the em- 
ployment of a solvent in which the absence of water caln be 
ensured. 


e a state of chemical pcnty. In cases where the acetyl compound is of amore soluble 
nature, precipitatioi^ith water and ptocedore in the usual manner is adopted. 
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Methyl fmpdrog^^emeearboxylaie Utramiih^ ether, 
OiiTrsO(OHe),-CO,Sre, 

can be obtained in an identical manner|ip that employed for the pre- 
paration of the corresponding ether of methyl purparogalliiicarboxylate, 
In this case, also, very large quantities of methyl eulphate and alkali 
are necessary, and the yield is poor. After removal of products 
soluble in alkali, the residue consisted principally of the anticipated 
compound, but a trace qf a second methyl ether, too small in quantity 
for characterisation, was also present. By extraction with light 
petroleum, the latter remained undissolved, and, on concentrating the 
extract and cooling, colourless prisms sep&rated, which melted at 
110 — 111 ''; 

Found; C = 61-27; H = 6-65; CH 3 = 21-69. 

CifHjgOY requires C=61'08,' H = 6’39 ; CK 3 = 22’46 per cent. 

It was noted that the hydriodic acid liquid from the Zeisel deter- 
mination contained crystals of purpurogallonecarboxylic acid. 

Puvpv.royaLlanecmh()xylit<mid telramethyl etAsr, C],H 30 ( 0 Me) 3 'C 02 H, 
is produced, as might be anticipated, by a short digestion of the ester 
compound with alcoholic potash. On addition of water, the liquid 
remained clear, and when this was neutralised with acid an oil 
separated which rapidly became solid. It was purified bj crystal- 
lisation from benzene, from which it is deposited as small, colourless 
needles : 

Found! C»6013; H%.6-16. 

CijHjjO; requites C = 60‘00; H = 5 06 per cent. 

Fsom alcohol, in which it is readily soluble, it crystallises in 
colourless prisms. It melts at 166—167°, and on treatment with 
liydiiodic acid is converted into purpurogallooecarboxylio acid. By 
prolonged digestion with boiling alcoholic potash, this tetramethyl 
ether is not farther attacked, and it thus appears evident that only 
one carboxyl group is present in this compound. The suggestion 
which was made in the earlie^ paper (foe. cil.) that the formation of 
the piirpurogallones from putporogallin was probably due in part to 
the oxidation of an alcoholic to a carboxylic group, cannot thus be 
considered feasible. 

A study of the oxidation products of purpurogallin tetramethyl 
ether and of the correeponding derivative of piirpurogallincarboxylic 
acid will be shortly undertaken, as it is bop<;d that the constitution 
of these interesting compounds will thns be elucidated. 



1194 


.PERKIN AMO PERKIN: THE ELECTROLYTIC 


Tht EUctrdylie Oxidation of QaUio and Protoealeciuie 4aida 
in lit Prtaomt of StUphurit Aeid. 

It lias beea previously shown (Tcms., 1906, 87, 1412; 1906, 89 
251) that when gallic acid is oxidisM with potassium persulphate in 
the presence of sulphuric acid, it is converted into ellagic acid and 
fiavellagic acid (hydroxyellagic acid). On the other hand, when 60 per 
cent, sulphoric acid is employed, 6avellagio acid is alone produced 
and, again, if a mixture of acetic and sulphario adds forms the solvent 
ellagic acid alone is obtained. With the simpler hydroxybenxoie acids 
similarly constituted compounds, bat containing fewer hydroxyl groups, 
are produced, whereas the highest member of the series, dibydroiy, 
ellagic acid, is formed by heating ellagic acid with sulphuric acid to a 
high temperature. It appeared interesting to study the electrolytic 
oxidation of these acids in case any new points of interest might be 
revealed, although it seemed probable from a somewhat early patent 
dealing with this subject,' which, however, we did not see until the 
work was nearly completed (BadischeAnilin-und Soda-Fabrik, D.U,.p. 
85390), that the reaction was likely to follow the same lines as when 
persulphate was employed. 


Gallic Aeid. 

The solution employed in these experimepts was prepared by first 
stirring fioely-powdered gallic acid (20 grams) with sulphuric acid 
until a thin cream was produced, and subsequently diluting with the 
acid until the volume of the mixture was about 90 c.c. From 10 to 
15 c.c. of water were added, and the whole was then wanned uutiU 
clear liquid was obtained. Preliminary experiments carried out 
without a separation of the anode and cathode compartments gave an 
indifferent yield of the oxidation product, and the effect voi uov 
studied of separating the anode and cathode by means of a porous cell. 
A small beaker was therefore employed for the anode eolation, and the 
cathode solution was conUined in a porouk cell, which was placed in the 
centre of the beaker, rise of temperature being avoided by standing the 
arrangement in a basin through which cold water was circulalel. 
the results, however, were still disappointing, the Sheet anode was 
removed, and one consisting ef coiled phitinum wire having a total 
active surface of 5 sq. cm. was substituted, and by this means a ver; 
much better yield of the oxidation product was obtained. In the first 
experiments, the anode current density was 4 amperes per sq. dctn., the 
E.M.F, being 4'5 — 5-.'l volts, whereas in Ibe latter it waa 40 amperes [« 
sq. dcm. and the E.M.F. 6 — 7 volt*. Care was taken not to allow the 
temperature to rise above 2(P. At the beet reenlla wwe obtained with 
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a high current density, and, ae with the oonoeDtration of the gulphuric 
acid used this would represent favourable conditiohs for the formation 
ot persulphurio acid, it is probable that the oxidation is not directly 
electrolytic, but is due to the action of the persulphurio acid first 
produced. 

According to the equation 

20,HA=C„H,0, + 3H,0, 

20 grams of gallic acid would require the passage of six ampere- 
hours, but it was found more advantageous to pass the current for 
eight ampere-hours. The product was heated to 60'’ for one hour, 
poured into a lar^e excess of water, and the precipitate collected and 
well wjished. The average yield was 20 per cent., but occasionally as 
tumh as 30 per cent, of the substance was obtained. 

Subsequently, a third method was employed, which gave a still better 
re.sult. In this case the anode consisted of a platinum U-tube with a 
diameter of 0-33 cm. and having a total active surface of 9 sq. cm., 
and ll«8 was placed in the porous cell whichKnow oonsUtnted the anode 
compartment. During the electrolysis, water was passed through the 
tube, so that, not only the solution, but the electrode itself was thus 
kept colli. The ettbode consisted of sjplatinum wire which surrounded 
the anode cell, and with a q|irrent of 2 amperes the K.M.F. varied 
between 7 and 8 volts, the current density being therefore 0-’/2 ampere 
[icr sij. cm. Hy this method, it was possible to obtain a yield of 40 per 
coiit. of the oxidation product, although owing to the small size of the 
platinum lube employed it was not possible to work with large 
quaiuitics of material. 

Tbe product of the reaction consisted of a greenisb-yellow powder 
of an ap|)arontly pure character, vary sparingly soluble in the usual 
solvent.H, .and readily solu^ in alkalis with a well-mark'ed green tint. 
It wa.s evideully not idireUoal with tbe compound described in tbe 
(latent of the Badische Anitin-und fioda-Fabrik (foe. ciA), as prepared 
by ibe oxidation of gallic ikcidin the praeeoce of sulphuric add, for the 
litter livi the property of .giving a blue culuratioo with sodium 
carbunnte solution, • 

fur [lurifiiatioD, cryatsdliaalkm from pyridine was resorted to, a 
voiy large quantity of the solrent being neceosary. Tbe solntion, on 
aiiiling. ile(Hisited a voluminous mass of huall, yellow needles contain- 
ing pyiidiue of crystallisatioa. TbeA were collected, wasjted with 
pyriJine, and finally with alcohol, by which latter treatment the crystals 
sliiunk to a very small bulk. The product was dried at 16D® : 
KouniiiC^DaSO; H-2-l‘J. 

''nHgOg requires 53*83 ; M » 1*89 per cent. 

Il liid not melt below 360®, gav* sriUl nitric the Griesmayer 
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r«ac(ioii, and aridently oonsisted of fiavellagip acid. t To piepai%r the 
acetyl deriTatiTe', tHe finely-poirdered gnbatance tuspMkdsd u$ ^mnch 
boiling acetic anhydride was treated with a few drops of satj^nric 
acid, and the mixture digested at the boiling point for fifteen minutes. 
The clear liquid, on bailing, beoame^in 4 |olid, owing to t^e separation 
of long, hair-like, colourless needles, which were cellected and 
recrystalKsed from acetic anhydride : 

Found ;Q=64-59; H = 3-61. 

C,jH0,(C,fl,0)} requires C=64'54 ; N — 3‘03 per cent. 

It melted at 317 — 319°, and consisted without doubt of acetyi- 
flavellagic acid. 

It is consequently evident that when a solutiorT of gallic acid in 
60 per cent, sulphuric acid is oxidised either electrolytically or by 
means of persulpbates, the same compouM^ Ittmely, flavellagic acid, is 
produced. 

PTotoeaUehvie A M, 

• 

The method of procedure in this case was similar to that emploved 
for the oxidation of gallic acid. The protoca technic add was dissolved 
in concentrated sulphuric acid, and the solution then diluted by the 
addition of a small quantity of water. ^ The anode was a spiral of 
platinum wire having a surface of 5 sq. cm., sod a current density of 20 
amperes per sq. dcm. was employed. When the electrolysis was com- 
plete, the product was heated to 50° for an hour, poured into w;>ter, 
and the precipitate collected and washed; the yield, however, vas 
poor, and in no case was more than 10 per cent, of the oxidation 
product obtained. 

The substance, which consisted of a pale brown, crystalline powder, 
was evidently of a much purer cbaractm' than that usually obtained liy 
means of persulpbates. Ou account of its ''sparing solubility, it was 
acetylated with a large volume of acetic anhydride to which i small 
quantity of sulphuric acid had been added. The product was purited 
by recrys^isation from acetic anhydride ; 

Found: C==60'82; 

C,,H,Oj(CjHjO )5 requires O«6l'01 ; U»3‘82 per cent. 

It consisted of colourless, prismatiQ needle* melting at 322~32F, 
and was identified as acetylcate\^gic acid. The eatell^ic acid produced 
by the hydrolysis of this compound was characterised by the readiness 
with which it shblimed at high temperatures, and differed in no 
respect from the compound obteined by the agency of persulpbates. 

A study of electrolytic oxidation of j>- and »»-hydfoxybon*oic acids 
gave somewhat disappointing results, and it soon hocune evident that 
the employment of persulphate for the oxidation of these acids in this 
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respect vw inore adTantageons. The aubject has eonsequently 
beeD|)vt oa oae ^de^ but it is hoped that by employing the water- 
cooled anode, as in the experiments with gallic acid, a more satis- 
factory reenlt may be obtained. 

tSsCoOTSWaRKKas’ ReBS&ROH ijiLBORi^ST, BOROUOH POLTraOBSIO Institutr, 
THrUsiVIRSIlT, LxRDS. LOXDOIt, S.E. * 


OXVn . — Thfi Thermal Decomposition of Hydrocarbons. 
Part /.* \Mcthane, Ethane, Ethylene, and 
Acetylene.'] 

By WiiXTAH ArllMp^ME and Hdbibt Fbask Coward. 

Mich has been written concerning the actien of heat on hydrocarbons, 
tiis separation of carbon in dames, since Dalton and William 
Henry oonjointly stndied the decomposition of methane and ethylene 
when Mibjected to the continued action of alec^c sparks (Dalton's 
“.Veto .■''ysfsm," YOl I, pp. i PttU. Tran*., 1809, 99, 446). 

Owing, however, to the complexity of the phenomena, and the difficulty 
in realising conditions nnder which crucial evidence can be obtained, 
we ;ire still far from nnderetanding the precise modes of decomposition 
of even the eimpdest hydrocarbons, whilst the 6nal elucidation of the 
que^itioD ;is it affects the higher members of the various series will 
probably tax our experimental EBsources to the utmost for many years 
to come. • . 

That the ultimate resolution of a hydrocarbon into its elements at 
Inch tcDijienitures cannot be r^parded in general as the immediate 
rr.’iiU of a single chemical change was proved by Marcimnd in 1839 
(J. IT. diem., 36, 478), when ha obtained large quantities of methane 
iliiriiig the decomposition of sthylene at a bright red heat. This led 
him to represent the initial stage of the transaction as involving the 
simulUueuu.s liberation of carbon and methane aa follosrs : 

C,«,-0+CH,. 

Thi.s view derived some support from the later observation of Buff 
anil Hofiiiann (dnnabn, 1860, 113, ifc), that when a platiiium wire 
>8 ela trically heated to dull redness in Xylene, the gas is decomposed, 
yielding lai ljon and much methane without any appreciable change in 
volume. But the cogency of this otherwise tmpwtaot pwoe'of evidence 

■' I'nhiniu.vry noliw of this invssUgSlioB sppMnd under ths nsiaM of Bon* 

in II, e rnnttUnit, ISOl, fT, IS*. 
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is weakened, as V. B. Lewes has justly remarked, ^y ths fact that 
denser hydrocarbons, both solid and liquid, are umdeubtedly formed 
from ethylene at incipient red heat. 

Baring the years 1863 — 1869, Berthelot made a comprehensiTe 
study of the behaviour of hydrocarbons at high temperatures (Ann. 
Chim. Phyt., 1863, [iiil, 67, 53 ; 1866, [iv], 9, 413, 455 ; 1867, [iv], 
12, 5, 122 ; 1869, [iv], 16, 143, 148, 153, 162). He contended that 
a hydrocarbon is never directly resolved into its elements, but the 
primary change always involves either a polymerisation (for example, 
acetylene to benzene), or a coalition of two or more molecules to form 
a denser hydrocarbon with elimination of hydrogen. These denser 
molecules in turn undergo a series of similar changes until carbon 
finally appears as the result of the decomposition of an extremely 
complex molecular aggregation. In elaborating this idea he con- 
vinced himself that the successive changes involved in the decomposi, 
tion of any particular hydrocarbon are usually either all individually 
reversible or may be so grouped as to comprise a series of reversible 
cycles, and that therefore at any given temperature there would 
finally be established a complex state of equilibrium between hydrogen, 
methane, ethane, ethylene, acetylene, benzene, styrolene, diphenyl, 
anthracene, naphthalene . . . and carbon.* In no case, however, 
was the attainment of such a state of equilibrium ever proved by any 
quantitative measurements; it was considered sufficient* to obtain 
qualitative evidence of the reversibility of the principal individual 
reactions and to deduce the general theory by the application of first 
principles. 

With regard to the four hydrocarbons dealt with in the present 
paper, Berthelot maintained that methane is primarily decomposed 
either into acetylene and hydrogen, or possibly into ethane and 
hydrogen, in accordance with one or other of the following equations : 

(o) 2CH, = C2 H,-h5H, (6) 2C1I, = C5H,+H, 

* Berthelot s view.s are suiumarised iu the following passage from ooe of his 
memoirs {.Ami. Chim. I%ys., 1866, [ivl 9, 471). " . . . . quo la ddcomposiliou 

iiiimediate d’un carbure d'hydrogciie no icpond pas A sa tdsolation on Elements, 
mais a sa trsnsfonuatinn cn poiymeres, on on carbarns plus condenses avec jierte 
d hydrogene. Cette transfomiation no sVIfecte point d’ailleurs k uno tomiHiratiiri: 
absolnment fixe et comparable a celle U’cbullition d’un Ijquide ; mais elle s'oierr 
pendant nn vaste iutervslle de ten^rature compris rntre Is mugs sombre et le 
rouge bianc : durant cet iutetvalle Ic carburs est ddcomposd an proportion d’aiitant 
plus forte et avec une viteav: d'autaut plus gtaude qua Ja tampdtature est plus 
eleyee, . . . Entrc chaque genre ile reaction et la idaction rdciproque il sVtablit 
frdqueminent une sort d’wpuilihre mobile, variable avec la temperature et les corjis tjiii 
se trouvent en presence, eqnilibre analogue A cclui qui se produit lore la dissociation 
des composes binaires.” 
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Ethane,' hs o^nsidered, ' yidd« either ethylene and hydrogen, 'or 
acetylene, meiha^ and hydrogen, as follows ; 

b,t[, = GsH. + Hj (<<) 2C,H,-2CH,+ CaH, + H„ 

whilst ethylene yields either acetylene and hydrogen, or acetylene and 
ethao8, 

(e) 0,H, = C,TI,+ H, if) 20,H, = 0 ,tf 5 + C 2 H,. 

He regarded susetylene as “ le prodnit ultitne des ddcompositions 
jiyrogen^ .... g^n^iateur fondamental des carbures pyrogen^es.” 

It exhibits in a high degree the power of polymerising, or of con- 
densing with either hydrogen or aromatic hydrocarbons at high 
temperatures, but it is never directly resolved into its elements. 

lint plausible and attractive as Berthelot’s theory may appear, 
evidence of its insufficiency was soon forthcoming. In 1873 
T. K. Thorpe and J. ITonhg; as the result of an investigation on the 
combined action of heat and pressure on the paraffins {Proc, Roy. Soe., 
21. 181), concluded that the primary decomposition gives rise to an 
olefine and a lower paraffin without loss' of hydrogen somewhat as 
follows : 

Moreover, in 1886, H. Ifi. Armstrong sod A. K. Miller (Trans., 49, 
7Ij drew attention to the almost complete absence of acetylene 
and its liomologues from the products of the manufacture of oil gas 
from petroleum, which were found to consist largely of ethylenic 
and benzenoid hydrocarbons, and suggested that tbe latter may be 
derived directly from the corresponding paraffins (for example, 
benzene from hexane) without tbe intervention of acetylene. 

The work of 'V. 6. Lewes, chiefly on ethylene, forms one of tbe 
most notable recent contributions to our knowledge of the subject 
{I’m. Roy. Soe., 1894, 66, 90 ; 1895, 67, 394). He concluded that 
ethylene is primarily resolved into equal volumes of acetylene and 
methane :is the result of the following termolecular change ; 
it) 3C,H,-2C,H, + 2Cn^, 

and tliat the acetylene subsequently either [lolyniei ises or la resolved 
iatc its elements, according, to tbe temperature. With regard to 
methane, he agreed with Berthelot that it is initially transformed 
into acetylene and hydrogen in HOoord.|pce with the equation (a). 

In 1896 Haber (flsr., 29, 2601) published a paper on the 
i)«Miu|io.sition of the higher paraffins, ii> which he vigorously assailed 
Bertbi lilt's viewa In the case of n-hexane, he conclusively proved 
that at tcBiporatures between 600® and 800® the prim-ary decomposition 
involves the elimination of methane and the simultaneous form- 
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ation of one of the next low olefines, CgH,,,, in a^os^rdance with the 
equation 

a change which he regarded as typical of all the higher parafilns. In 
the aromatic series, <lh the contrary, he recognised a marked disposition 
to form more complex molecules with the elimination of hydrogen, for 
example, diphenyl from bensene : 

2C,H,=C,^io + H,. 

Haber’s views as to the behaviour of acetylene at high temperatures 
show how completely he accepted the prevailing notion of its inherent 
superior stability over that of all -other hydrocarbons. He believed 
that, whilst at 600» it polymerises rapidly and at 800® yields large 
quantities of hydrogen, it is, nevertheless, at higher te«iperatures 
“in starker Verdiinnung jedem anderen Kohlenwasserstolf aj 
Bestandigkeit iiberlegen.” He severely criticised Lewes’ work, how- 
ever, and rejected the acetylene theory of the luminosity of hydro- 
carbon flames. 

In spite of the counterbalancing weight of evidence dorived from 
the be^vidur of the higher paraffins, there has undoubtedly been a 
tendency during recent years to overestimate the importance o[ 
acetylene as a factor in 'the breaking down of hydrocarbons at high 
temperatures, as shown in Lewes’ attempt to identify the primary 
formation and subsequent decomposition of acetylene as the sole muse 
of the luminosity of hydrocarbon fismes, a doctrine which has, 
unfortunately, crept into many reputable text-books. Btft the esperj- 
mental evidence on which such views kave been based seems to us 
wholly insufficient and lacking in cogency. The detection of quite- 
insignificant quantities of acetylene among the decomposition products 
in a particular experiment has far too often been put forward as 
satisfactory proof of its primary and predominant formation, whilst 
the presence of twenty times as much methane has been either 
altogether ignored or passed over as relativsly unimpmrtant. Moreover, 
whereas the infiuence of temperature on the natnie and sequence of 
the changes involved has received considerable attentiim, the eijiially 
important factor of time has been largely disregarded. We venture 
to think that the facts brought to light during the present inve-'tiga- 
tion will go far to determine the relative importanoe of methane and 
acetylene as high temperature decomposition piodncts. 

Several years ago, one of us, in conjunction with Dr. P. S. Jerdan, 
prdved that methane is the only hydrocarbon formed synthetically from 
its elements at temperatures between 1000° and 120(P (Trans., IS9'i 

71,41y 1901,79, 1042), and, although this tmpclnsion baa recently been 
doubted, it has been confirmed by a careful repetition of the original 
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(xperimet)^ deavss add^onal suppott from tiie results of the 
present research. 

The ritng* of temperature covered by our experiments extends 
from about 600“ up to nearly 1260 °, and special attention has been 
piiid to the influence of the time factor on the vaijpus decompositions, 
i'he main conclusions, which materialjy differ in several important 
respects frost thoee of previons workers, are summarised in the follow- 
ing paragraphs : ■ - 

(I) Methane, which is by far the most stable of the four hydro- 
oarbuoj examined, is always a principal product of tlw decomposition 
gf the other three, especially at temperaturee above 800°. It decom- 
poses for tfae main part dirtetly into carbon and hj^drogen, and the 
process, which is probably reversible at all temperatnres, is (at least 
within th§ temperature range above indicated) chiefly a surface 
phenomenon.* Tfae carbon deposited from methane is of a peculiarly 
liiird snd lustrous type, wlifiUy different from the dull, soft variety 
yielded by the other three hydrocarbons, except in so far as ^rt of 
the Utter may arise as the result of the secondary decomposition of 
methane. 

(2) The decomgoaition of the other three hydrocarbons is not 
cliieHy a surface effeet, but takes place throughout the main body . 

of the gas. 

(.3) Acetylene is a principid product of the decompositions of ethylene, 
but not of either methane or ethane. The equation put forward 
by V. li. Lewes for the deoompoeition of ethylene is, however, 

disproved. 

(4) At comparativriy low temperatures, acetylene exhibits a strong 
tciiileiicy to polymerise, forming benzene, kc., so that whenever acetylene 
is a principal primary produQt in the deoompoeition of another hydro- 
carlioii (for example, in the caae tS ethylene) there is always a marked 
secondary formation of aromatio hydrocarbons at low temperatures. 
This tendency to polymerise reachee a maximum probably somewhere 
between 600° and 700°, after which it diminishes rapidly as the 
temperature rises, and is but little in evidenoe above 1000°. 

(b) lioth acotyleoe and ethylene exhibit a certain tendency to com- 
bine n ith hydrogen at low tempmaturea, forming elh^jeneand ethane, 
but the ini})ortance of this factor, which it never vwry great, diminishes 
» the temperature rises, and is insignificant above 1000°. 

(6) Ojie of the principal factors operative at 800° and higher 


’ Tlie Louclusion u to iha dMompositioB beug efaitlly s rarfsc* eflsct appiiss up 
to laci", ami ].roUbly at still higher Umpeiatares, which ws« sot oivestigstsii. 
iioniiiiaU y at very high teuijieraMres, daoM|sMili«a would (in psrt St hast} take 
I'lacc! tliruugliout the msiu .body of til* gss itsslf ; Ibis is cmtainly ths eaaa ia ths 

Wfctnc are (Hone sad JenUnt * 
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temperatures is the direct “ hydrogenA^oB " of such residues as :OH, 
;OHj, and possibly ‘CHj >^which oonoeivably haye a momectary 
separate existeope during the dissolution prooess) to methane when- 
ever the atmosphere is already riel in .hydrogen. In this and in no 
other way can the i^enomenally large production of met^ne during 
the decomposition of the other three hydrocarbons be accounted for. 
vThe assumption of this factor also explains the greatly superior 
stability of methane over the other hydrocarbons at all temperatures 
examined. 

(7) BertheloUs theory of the mechanism of hydrocarbon ^decom. 

positions, with its consequent assumption of the attainment of a 
complex state of equilibrium at each particular temperature, is finally* 
disproved. • 

(8) The mode of decomposition of any particular hgdrooarbon 
cannot bq expressed by means of a single chemical equation as 
ordinarily employed. For whilst it may sometimes seem possible to 
apply a given equation such, for instance, as 

C,H, = C,H, -P H, - C + CH^ + H, 

to a particular case within certain rather narrow temperature limiu, 
any attempt to extend the system invariably resultK in inconsistrnry 
and confusion. * ■ « 

(9) But whilst the rigid application of ordinary equations is, as a 
rule, inadmissible, it is not difficult to formulate a scheme basetl on 
the assumption set forth in paragraph (6), showing the chief rau.<es 
at work and their modes of operation in any given case. The scheme 
applies more particularly to ethane, ethylene, and aceCylene, since 
the d composition of methane is, in the main, a direct resolution 
of the gas into its elements. 

(10) In the cases of ethane and ethylene, it may be supposed that 
the primary effect of' high temperature is to cause an elimination 
of hydrogen with a simultaneous loosening or dissolution of the bond 
between the carbon atoms, giving rise to (in the event of dissolufinn) 
residues such as 1011, and fCH. These residues, which can only 
have a very fugitive separate existence, may subsequently either (a) 
form HjClCHj^and HCiCH, as the result of encounters with otlipr 
similar residues,, or (i) break down directly into carbon and hydrogen, 
or (c) be directly " bydrogenised ” to methane in an atmosphere 
already rich in hydrogen. These three possibilities may all be realised 
simultaneously in the same decomposing gas in proportions dependent 
on the temperature, pressure, and amount of hydrogen present, lb® 
whflte process may bo represented the following scheme, the 
doited line indicating the tendem^ to dissolve the bond between 
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th? carbop atoms which becomaa actually effectire at higher tempera- 
tures.* 

H-Oi-C-H - [2(:OH,)>Hj]'= ](i) 3C + 2H, + H,. 
h|h '1(c) = 


Ethane. 


t(») + 

|ti) 3C + H, + IIj. 

1(e) p/t«2H, = 2CH,. 


Ethylene. 


(U) la the ease of acetylene, the main primary change may be 
jither one of polymerisation or of dissolution, according to the tem- 
perature, and if the latter, it may be supposed that the molecule 
breaks JoWn across the triple bond between the carbon atoms, giving 
to 2(;OH), and that these residues are subsequently either 


rise 


resolved into carbon and hydrogen or “ hydrogenised," according to 
circuiuatauccs, thus : * 


llCiCH » 

I’olymeriattioB. 


2(fbH) 


/(a) 2C + H, 
\(b) p/u, 3H, = 


2Cfr 


Incidentally, it may be observed 4bat the rates of decomposition 
oI [licse hydrocarbons are very much slower than their rates of 
combustion, and that therefore in the propagation of a flame through 
a homogeneous mixture of a hydrocarbon and oxygen, oxidation will 
probably take precedence of all other chemical phenomena. 


ExpinincjiTAL. 

Apparatai and Mtihodt . — TheappaHtus employed in the experiments 
above 700° consisted of an arrangemant of two coaxial tubM of best 
Berlia porcelatn, glased within and witbont, similar to that used by 
Bone and Jerdan in their experimenU on the dAect union of carbon 
and hydrogen (Trans., 1897, 71, 46), and is diagnammatieally shown in 
Fig. 1. The inner tube, .dJi (length • 29 cm., 12 mm. internal abd 
l$'b mm. external dUffleter),tonniMt«(l in narrow eods,*earh 16cm. k)og 
and 2 mm. bore. It was held in position coaxially within the outer tube, 
BB (length = 50 cm., 24 mm. intmnal and 30 mm. external diameter), 
by mo,an.s of two special brass end pieces, CC, provided with stuffing 

’ With trgard to ethylimc and acetylene, it is to be nndwsbnd that changes of 
‘be kind indicated under (i) and (4), which do not involve a lucdiittg down of Uh 
wgiml iiKileciile, may take place Independently, but auch chdkgna are eRMtaatly 

>“w t»m|«nilurc cll'wila. 
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1 with “ Boman " cement, 

boxes packed with asbestos w^^^ gas-tight, 

which rendered the pints gide-tubes, which permitted 

These brass end jneees were p Wntsined through the 

of a slow current of 7 , ® oeUin tubes throughout each 

annulsf space betvreen t ^ heating of the inner tube 

experiment, ““from any contamination with the furnace 

orotecting its contents from a y 



r/« Me at a lead, to the drying Me and ga>.lU>mr; in «r«W«m cxjnerinwde 
to the large globe, <t*c. 


gases. The tubes were heated mainly by radiation from the fireclay 
walls of the specially designed gas furnace (length =35 cm ) 
containing thirteen powerful burners, with a draught induced by t e 
iron chimney, E. The furnace was protected by means of tbicK 
screens of asbestos mill-board, and the gas supply was automatically 
controlled by means of a Stott governor. The temperature of t ® 
porcelain tubes was recorded by a Ohatelier thermo-junciics 
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connected with a dei^-lmt galvanometer, and it eould be kept 
practically constant (within a total variation of about 20°) for many 
hours together. The parrow ends of the inner tube, AA, projected 
some distance on either side .beyond the furnace; one of these ends 
was connected, through the stopcock,* a, and dry(pg tubes containing 
calcium chloride, with a glaih holder containing the gas under 
investigation; the other end communicated, through the three-way 
stopcock, b, with the capillary manometer, /', the spiral condenser, G 
(which was externally cooled by ice during each experiment), and the 
automatic Sprengel pump, H. 

At the outset of an experiment, the porcelain tubes were heated to 
the desired maximum temperature, and the inner tube thoroughly 
exhausted. The tap b was thereupon closed, and by opening a the gas 
under investigation was admitted until the manometer indicated a 
pressure slightly above that of the outside atmosphere. The gas was 
then maintained at the experimental temperature for a definite period 
of time, during which pressure records could be taken at regular 
intervals, and, finally, by momentarily 'opening the tap 6, a sample of 
the residual gas was instantly drawn over into the vacuous condenser 
aud pump connexions, whence it was afterwards collected through 
the pump for analysis. After removal of the sample, the whole 
apparatus was again exhausted in readiness for the next experiment ; 
in this way a series of consecutive experiments at a particular selected 
temperature could &e made without cooling down the porcelain 
tubes. 

The presence of aromatic hydrocarbons in the products was 
indicated by the appearance of a mist in the bulb of the spiral 
condenser when the tap b was opened. 

Whilst the above represents the usual experimental procedure, it 
was subject to considerable variations for special reasons. By a slight 
modification of the apparatus, the action of heat nit- i^~flowing stream 
of the gas could be investigated. Also, the length of the inner tube 
was sometimes varied, and occasionally a tube bf the same internal 
diameter as the one shown in the diagram, but without narrow ends 
was used, in which case each end of the tube was fitted with a ground- 
glass joint secured by a short length of indiarubber tubing. When 
the influence of hot surfaces on the decomposition of jnethane was to 
be studied, the inner tube was packed with fragments of the selected 
solid, but otherwise Bo packing was employed. 

A notable departure from the usual prooedure was made at 
temperatures below 700°, where the rate of decomposition in a 
^rtioular case was slow enough to admit of the employment of the 
“circulation” method devised by Bone and Wheeler (Tians., 1903, 
83, 1076). In snob a case the apparatus was converted into a closed 

VOL. XOUI. A. , 
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system by the insertion of a larger globe and a series of -by-passed 
sampling tubes (for particulars of the arrangement see PhU, Tram., 
190G, A, 205, 9), thus rendering it possible to operate on large 
volumes of the gas under esiamination, and to follow the coarse of its 
decomposition both by pressure records and a series of gas samples 
cut out at regular intervals withdnt disturbing the experimental 
conditions. 

Antdysis of i/ii Ga&66 . — As the gaseous products often contained 
acetylene, ethylene, ethane, methane, and hydrogen as well as 
small quantities of carbon monoxide, formed by the reduction of the 
surface of the inner porcelain tube by carbon deposited on it at hl"h 
temperatures,* special methods were adopted for the separate 
estimation of each constituent. For the estimation of ethane (if any) 
prcsentj a portion of the gas remaining after the complete removal 
of acetylene, ethylene, and carbon monoxide was subjected to the 
action of “ oxidised ” palladium sponge at 100° until all the hydrooen 
was eliminated ; the residual saturated hydrocarbon wag subsequently 
exploded with excess of oxygen and the ratio CjA determined in tbs 
usual manner. 

In recording the composition of the gaseous products in the 
various experiments, any small percentage of adventitious nitrogen 
or of carbon monoxide has been omitted; the tabulated results 
therefore give the percentage compusition of the nitrogen- and earlxin 
monoxide-free products. 


Experiments with Methane. 


The methane was prepared by the method described by Bone and 
Wheeler (Trans., 1902, 81, 511); the ratio CjA obtained in an 
explosion-analysis was exactly 2-0, showing that the gas was quite 
free from hydrogen. 

(a) Preliminary experiments showed that the rate of decomposition 
is inappreciable at temperatures below 700° unless a very large 
surface is exposed to the gas by packing the heated tube with .some 
porous material. In one experiment at 786° (no "packing" in the 
tube) the gaseous products at the end of an hour contained no less 
than 91-6 per cent, of methane, the remainder being hydrogen without 
even a trace of acetylene. None of the other hydrocarbons 
investigated exhibited anything like so high a stability at this 
temperature, 

Expenmenls ai 1000°.— Comparative experiments at this tem- 
perature, in which the heated tube was used both with and without 


reduction of the ixircelain bj 

cartion at temperatarea above bright red heat. 
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any special » packing,’' proved how largely the decomposition is 
^surface effect; indeed, we are of the opinion that it is entirely 

(J) The following table rtfors to a tyjSoal series of experiments in 
which the gas was shut up in the dieated tube (unpacked) at 
atmospheric pressure for peridds of time varying from one to 60 
miDut^s : 


Tabl* I. 


Temperature 

985“. 

985”. 

1 1000^ 

985“. 

1015“. 

Duration of .heatins 

1. 

5. , 

15. 

30. 

60. 

" S j r Acetvl«ie 

0-6 

0-3 

90-4 

8-8 



nil 

0-35 

62-85 

36*8 

1 nil 

i 

Sii o 1 1 Unsaturated hydro- 

a S « s -1 carbons 



H S' sc o Methane 



nil 

£ o'o [Hydrogen 



48-2 




51*2 


It will be observed: (1) that the rate of decomposition, for an 
equal amount of surface exposed to the gas, was about sixty time* 
greater at 986“ than at 785“;.(2) that the formation of acetylene 
or unsaturated hydrocarbon could only be detected so long as the 
methane concentration exceeded about 60 per cent., and (3) that 
^with lower methane concentrations the gas continued to be directly 
resolved into its elements in contact with the hot walls of the tube 
It should be added that,- in harmony with (2), only at high methane 
concentrations was there any indication of the formation of 
aromatic hydrocarbons by the appearanee of a slight mist in the 
bulb of the cooling worm when the tap leading out of the heated tube 
was opened. 

(c) Further insight into the general character of the phenomena is 
gained by a comparison of the pressure curves (Fig. 2, ordinates = 
pressure in mm ; absciss® = time in minutes) obtained in a series of 
three experiments in which the gas. in the first instance undiluted 
but in the two subsequent experiments diluted with either 1 or 3 vola 
respectively of nitrogen, was introduced into the hot tube (unpacked) 
at initially nearly the same pi^ure. It may be remarkedthat 
u experiments of this kind it is absolutely necessary first of all 

chLves in the I J”* decomposition, for otherwise 

the results val oo“d“«>na during »n experiment would render 

irth f !±!- T «niparative purposes. The curves obtained 
- pecially m the case of the undiluted methane, the rate 

4 L 2 
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ot decomposition is during the liret few minutes proporriomvl to some 
high power of the eoncentation, but that afterwar^ it- rapidly 
approaches, and anally attains; a value corr«p^^ng to a reaction 
of the arst order. The cS^rect interp|etetiO#^f these curv^ is, 
we think, to be found in the that they refer to a condition 
of things in which highly condensed layers of gas are d^mp^ing 
in cont^t with a hot surface. Such layers would-be formed in- 
stantaneously when the gas was first introduced into the hot .vacuous 
tube, and rapid decomposition would at once ensue; the consequent 
outrush of hydrogen from the surface would speedily reduce, the 
methane concentration not only in the surface layer, but also in the^ 
main body of the gas outside, thus setting up more normal conditions 



in the system. It is clear also that the formation of minute quantities 
of acetylene and unsaturated hydrocarbon (including benzene) is s 
ciicumstance associated with the initial “abnormal" period, the 
normal conditions corresponding with the direct lesolution of the 
methane into carbon and hydrogen in contact with the hot surface. 

(d) The next experiment shows the effect of largely increasing the 
surface exposed to the gas. The hot tube was packed with fragments 
of quicklime * ; the decomposition now became extremely rapid, tbe 
* The use of porous porcelain for this purpose wa» found to be inadmissible, 
owing to the readiness with vUch it is attacked and reduced by the mtihao* 
(or possibly by the carbon deposited from methane) at this temperature. ^ Hoff 
strong this redueiog action ia may be gathered from the feet that in one ex;ieriinon , 
in which the tube was packed with this material, the geeee sontained no less i im 
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products •containing only 1 *9 'per cent, of methane after twenty-fire 
minuterf, whilst at the endpfjkn hoar, when equilibrium was practically 
establish^ only per eenfa Itmaine^ (temp. -» 1030“). The final 
gases contained .pdiit of car^li monoxide, formed by the 

reduction of the surface eTpdhed ^^tlte gaa The curve showing 
the methane eoncentratidhs during Che first half of the experiment 
(Fig. 3, ordinates = presenre of methane in mm.; abscissm^time in 


fio. R 



mins.) indicates a much more rapid setting up of “ normal " conditions 
than in the previous experiments, where the snrfaoe exposed to the 
ga.5 was very much smaller. After the third or fourth minute the 

10-5 per cent, of carbon monoxide after 80 mlnutea and 2S S per cent, after 
60 miimtes (nitragen=0'7 per cent only). Wa de not know that this strong 
reiUiciiig action on porous porceliin has boon notioed before. In similar experi- 
ments with quicklime the action wee very alight, the gasos containing only 2'8 per 
cent, of carbon monoxide after 00 ttiinntea 
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rate' of decomposition assumed a value corresponding with a' reaction 
of the first order, and this was steadily maintained until the end 
of the experiment. The following table gives two sets of values 
for the 0 xpre.s 3 ion l/«logC„/C'<, one tor- the whole duration of the 
experiment, and the other in which C. is taken as the methane concen- 
tration at the third minute : 

Tabls II. 

c. 


t. 

P, 

ToUl ]iressure 

lilethane 

coiiceutratiou 

lltlogCJO,. 

Miliiitea. 

0 

] 

in inni. 
790-0 

m Tum. 

694-0 





942-0 

643-5 

'0-1062 

— 

2 

10-20-5 

466-5 

0-0862 

— 

3 

1080-5 

408-0 

0-0769 

0-0582 

4 

1129-5 

360-5 

0-0711 

0-0560 

g 

1198-0 

-295-0 

0 0619 

0-0490 

s 

1240-0 

246 5 

0 0562 

0-0462 

10 

1296-0 

203-0 

0-0539 

0-0452 

15 

1382-0 

125 0 

0-0500 

0-0440 

20 

1445-5 

70-0 

0-0498 

0-0458 

25 • 

U93*0 

28-5 

0-0556 

0-0528 


Exptrimnts at 1150— 1160°.— The following typical terio.s of 
experiments, in which the gas was initially admitted to the (unpacked) 
tube at 1150—1160° under atmospheric pressure, afford strikiu;; 
proof, not only of the extraordinarily great stability of methane as 
compared with other hydrocarbons examined at this temperature, hut 
also of the fact that the “ normal ” decomposition does not involve the , 
formation of acetylene. For, except during the first minute, not a 
trace of acetylene could be detected among the products, nor was 
there any indication of the formation of aromatic hydrocarhiins. 
The gas was undoubtedly resolved directly into carbon and hydrogen 
in contact with the hot walls of the tube. The results of this series 
of experiments are tabulated below : 

Table III. 


Temperature 

1 

1160* 1 

1150* 

1180". 

1150-1160’. 

1 

Duration of heating (mins.) 

1. 

5. 

80. 

180. 

Acetylene 

C-5 

nil 

nil 

nil 

Methane 

44-6 

27-25 

22-3 

9-ir> 

Hydrogen 


72-26 

77-7 

90'85 


GharacUr of tho Carbon obtained from Motlumo * — The form ill wliitii 
the carbon was deposited from the decomposing methane at all 
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temperatures deserves special notice. It was entirely a surface deposit 
of a peculiarly hard and lustrous variety, almost metallic in appear- 
ance, arid totally different from the dull, soft variety yielded by 
acetylene, or any of other hydrocaPhons. examined under similar 
conditions.* This circumstance n(A onlytharmonises with the view that 
the decomposition of methane is, at th^ temperatures, a surface effect 
entirely, but is inconsistent with, the supposition that the primary 
decomposition involves the formation of . acetylene, for example, 
2 CH 4 '= OjHj -P 3Hj, wMch must now be regarded as untenable,,, More- 
overi it seems probable that the peculiar properties of the “ gas carbon ” 
formed in the crown of the retorts during the manufacture of coal gas, 
as well as the characteristie metallic lustre of the coke obtained in 
coke-oven practice, where high temperatures prevail, are due to this 
“surface’’ decomposition of methane. 'The general character of the 
decomposition also, in a great measure, accounts for the comparatively 
feeble luminosity of the flame of methane. 


Experimenit with Ethane. 


(a) Circulation Expenmente at 675*. — After some preliminary trials, 
675° was adopted as a suitable initial temperature, the apparatus being 
fitted with the necessary connexions for a “ circulation ” experiment, 
including a series of'by-passed sampling tubes in order that samples of 
the gas might be shut off at intermediate periods during the experi- 
ment, without in any way altering the pressure in the apparatus or 
interrupting the course of chemical change. The apparatus so arranged 
had a capacity of about 3 litres. Pure ethane, prepared from xinc 
ethyl, was set circulating through the heated (unpacked) tube 
at an initial pressure of 248 mm.; this low pressure, 
together with the -fact that the temperature of the hot tube was well 
below that at which methane begins to decompose in similar cir- 
cumstances, would, it was thought, make it easwr to discover the- 
character of the primary reaction. *fhe gas decomposed fairly rapidly, 
the pressure in the apparatus increasing by more than 80 per cent, 
within three hours, after which it remained nearly constant. In the 
spiral condenser, which was kept at thronghout the experiment, 
there appeared a few minute crystals of naphthalene mingled with 
traces of a tarry substance, but curiously enough no benzene could be 
detected. 


Analyses of samples of the gas (see Ublo IV. below) shut off in 
the by-passed tubes at intermediate points during the experiment 
revealhd the formation of molffi ethylene and bydrogeu, but compara- 


so fat M the other bydrocerbans may yield the hinl variety 
le result of the secondary dooompceilioB of nwtbano. 
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lively small quantities of acetylene daring the initial stages,- followed 
by a considerable accumulation of methane, at the expense of ethylene, 
towards the end of the process. Carbon was also deposited in the hot 
tube; 

Tabus IV, 


Temperature = Ci76“. Initial Pressure ef SOume = 248 mm. 


Time (hours) | 

*• 

i 

■ 

,3. 4- ' 

8. 

PjVx' 

1-47. 

1’70. 

(1-8). 

1-87. 

o 

rcjHj 

41 

6-1 

2-8 

!•» 


kH, 

24-7 

24-1 

16-4 

0-7 

© B-B 

C,H, 

34-7 

9-8 

7-8 

2-0 

2 5 -S <8 o 

CH, 

8-4 

19*9 

82 •» 

54-6 


.Hj 

28*1 

41*1 

40*6 

40*9 


* Ratio of the preseurc in the apparatus to the initial prassuxe. 


On repeating the experiment, it was found that an initial pressure 
of 221 mm. (corresponding with 1‘20 grams) of ethane ultimately 
gave rise to 207 mm. of hydrogen, 213 mm. of methane, 3 mm. of 
acetylene, as well as 0'4 gram (at least) of a soft, flaky variety of 
carbon and about 0-05 gram of almost pure naphthalene, but no 
benzene. At an intermediate point during the experiment, when 
about 86 per cent, (that is, 189 mm.) of the original ethane had 
disappeared, the gaseous products contained as much 'as 19 per cent, 
of ethylene. 

The above facts are clearly inconsistent with Berthelot’s view that 
the primary decomposition of ethane may be represented by the 
equation 

2C2H, = CjHj + 2CH, + Hp 

or, indeed, with any other theory involving the prominence of acetylene 
among the initial products. On the other hand, they certainly 
suggest, and taken by themselves apart from any other evidence 
might almost seem to prove, that the sequence of changes may be 
represented by the following scheme : 

CjH, = + H, = C + CH, + H,. 

But, as will be shown later, this cannot be considered as portraying 
the real mechanism of the process, although in a crude way it 
expresses its outward character. 

(6) Experiments at 800-’.-(l) At this temperature ethane decom- 
poses so rapidly that the adoption of the “ circulation ” method was 
qmte out of the question. Accordingly, we had to be content with 
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shutting up the gas in the hot tube (unpacked) for definite periods of 
time, keeping a sharp look out for the appearance of any mist in the 
bulb of the spiral condenser when the i^ucts were finally allowed 
to escape out of the nae of reaction. 1^ ctmsidering the results of 
the following typical series of ej^penm^ts, it must be borne in minA 
that the rate rf decomposition of mpl^e under similar conditions 
was found to bo negligiUe, e^pt yrhen the heating was prolonged 
beyond thirty minutes ^ 




Tempen&« 


806°, 

810— ai 6“. 

810°. 

810—815°. 

Time (mins.)' 

1. 

6. 

16. 

30. 

60. 

Appearance in spiral con- 

deuacr 

Yellow 
mist and 
deposition 
of crystals. 

White 

misty 

no 

crystals. 

■ 

Arance of either 
or crystals. 

Ii%li §h: 

III it ^ 

»< H, 

1-90 

11-20 

17-90 

31-30 

87 70 

170 

4-40 

2-40 

54 -66 
37-45 

0-50 

0-76 

nil 

64-65 

34-10 

trace 

nil 

nil 

86-0 

34-0 

nil 

nil 

nil 

63-75 

36-25 

Ratio CH4/H3 in products. 

» 0-83 

1-48 

1-90 

1-94 

w 

176 


It is evident from the composition of the gases at the end of a 
minute, not onlj that ethylene is still prominent among the primary 
products ah' this temperature, but also that, whilrt acetylene and 
aromatic hydrocarbons oonld bo detected, they were never present in 
sufficiently large amounts to bo r^rded as really important factors. 
The most striking feature about these results is, however, the rapid 
accumul^ion of methane in the products ; thus, the ratio of methane 
to hydrogen increased from 0'83 at the end of a minute to as much sm 
l’9i at the end of- thirty minutee, during which period all other 
products except carbon had entirely disappeared. So high a ratio as 
1 94 is obviously Inoonsistent with the scheme 

C,Hg- 0,H^ + H, - 0 + CH, + H„ 

and for a long time we were quite unable to account for it. The 
ipposition that it might be due to the secondary decomposition of 
omiitic hydrocarbons was at ouce disproved when submitted to the 
0 experiment. Several other possible explanations were similarly 
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(2) Finally, we were compelled to look for a eolution of the difficulty 
in some kind of change, whereby hydrogen disappeare and methane 
is generated. A long search for such a process led to the disoovery 
of a hitherto unsuspected and important factor in hydrocarbon deconi. 
positions, namely, the formation of methane by the direct hydro- 
genation of either gaseous carbon itself, or, more probably, of such 
residues as :0H, .’CHj, or -CH,, which may conceivably arise by the 
initial breaking down of a hydrocarbon molecule in an atmosphere 
rich in hydrogen. 

The proof that such a factor is really operative at high temperatures 
is furnished by the following comparative experiments onAhe relative 
amounts of methane formed when ethane, diluted to an equal degree 
with (a) nitrogen and (i) hydrogen, is completely decomposed under 
conditions precluding any sensible loss of methane. These condition.^ 
it was found were fuldlled by separately shutting up mixturas 
corresponding with CjH„ -f and CjHj -h 3Hj respectively at atmos- 
pheric pressure in the hot tube at 800° for an hour in each case. 
Four separate experiments were carried out with each of the two 
mixtures; the ethane was in all cases completely decomposed, tlie 
ultimate products consisting of carbon, hydrogen, and methane only, 
the percentage amounts of the last named being as follows : 

Ferccntage methane obtained. 

' ■ ' Ali'iis. 

3Nj ... .. 18-5, 18 8, 18-7 1815 

SH, ... .. 42-«, 38-0, 43-9, 40T5 41-25 

Ratio ‘^5= 2-27." 

It is clear that with an inert gas, such as nitrogen, as the diluent, 
the ultimate result corresponded very nearly with the equation 
CjHj -t- SNj = C -4 CH, -h Hj + 3N„ 

whereas, under similar conditions with the active hydrogen, ahaiit 
80 per cent, of the carbon originally present appeared as melLme is 
the products, as though the change had been principally 

C,H,-i-3H, = 2CH,-h2Hj. 

This striking difference can only be attributed to the operation of a 
cause such as the one indicated above, and, as will be shown later, the 
same thing also applies in the cases of both ethylene and acetylene, 
the theory may be accepted as having a solid basis of fact. 

Experiments at 1000°.— At this temperature we were operating 
un er conditions admitting of the slow decomposition of motbane, so 
that this product rapidly accumulated at first, but sfterwardTi dimiu- 
isbed in amount as the heating was continued, as the following tyjiical 
series of experiments indicate : 


Oiigiual mixture | 
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Tabi-b VI. — TempmUure^lOOOP. 


Time (mins.) ! 

1. 

6. 

SO. 

ISO.' 


a-s Vf 

6-* 

.fi-S 

324 

W-6 

" ' 0 56 

a *80 
1*16 
Al'HS 1 
.^4‘55 

' 0-50 

0*2 
nil 
87'1 
61*2 

0-3 

nil 

nil 

25*6 

74-1 

fotioCHt/H, 

0«2 

077 

0-60 

0-34 


The feet that we were ju«t able to discern tiie appearance of a white 
mist in the spiral condenser of the appatfttns when the heating 
extended over one minute only, but none at all after hre or more 
minutes, induced us to attempt an estimation of the amounts of 
aromatic hydrocarbons formed during the initial periods of the 
decomposition ip the following special experiment. 

Ten litres of ethane (13 grams) were passed through the heated 
tube (I'= 1000°) at a speed such that each portion of the gas would 
not remain in the zone of reaction for longer than about half a 
minute. The issuing gases were passed through a weighed condenser 
externally cooled by ice. The amount of condensable hydrocarbons 
obtained did not, however, exceed 0'6 gram, or about 4 per cent, of 
the weight of the original ethane. This fact, together with the 
iu»igDif(caDt amounts of acetylene formed at this temperature, is 
clearly inconsistent with any form of “acetylene” theory, and also 
completely disposes of Bsrthelot's view that carbon arises only as the 
result of a long sequence of condensations in which heavy aromatic 
hydrocarbons play a principal rflle. 

(d) ExperiinenU at 1140 — 1185°. — Ethane is phenomenally 
imstable at this temperature, being scarcely able to survive a single 
rapid passage through the hot tube. The following results show that 
at (be end of five minutes nothing remained besides carbon, hydrogen, 
and methane, the latter undergoing fairly rapid resolution into its 
elements. The large amount of methane at the end of five minutes 
is, from our point of view, a very eignificant featare of the 
ilecom[«sition : 
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Table VII. 



1140—1160“. 

1160-^1 180“. 

; 1176V 

1180-1185”. 


5. 

16. 

-80. 

60. 

Percentage composi- CjHj...... 

tion of gaseous- CHj 

products. 1 ^4 

trace 

27-0 

73-0 

nil 

12-76 

87-26 


nil 

6-0 

84-0 


ExfirimtiHt aith Ethyltnt. 

Expert^ at STO-SSOO—At this tempemtare the gas changed 
slowly enough to enable us to bring the « circulation apparatus, with 
its by-passed sample tubes, into operation. The initial of the 

gas was 365 mm. ; the heated tube was kept at 670 to 680®, and the 
gas rapidly circulated in the apparatus during two and a-half hours. 
The first of the intermediate samples was shut up within a few minutes 
of the commencement of the experiment, after about one-fourth of the 
original ethylene bad decomposed ; there was a sUght taU in pressure 
in the apparatus as the experiment proceeded, and the course of the 
decomposition was marked by the expulsion of broiro vapours from 
the hot tube. These vapours condensed, forming a viscou* tar in the 
spiral condenser; very little carbon was deposited in the hot tube 
(about 0 011 gram only, or 0-75 per cent, of the weight of the carbon 
in the original gas). The results of the experiments will be better 
understood if the compositions of the gases at various periods arc 
expressed, not in percentages as usual, but in terms of the actual 
partial pressures of the several constituents under constant volume, 
as shown on p. 1217. 

The phenomena at this temperature are evidently very complex. 
Acetylene, ethane, methane, hydrogen, and aromatic hydrocarbons are 
all produced in quantity, but the amount of carbon which actually 
separates is negligibly small. It is to be partionlarly observed (1) 
that whereas methane rapidly and continuously accumulated during 
the experiment, the hydrogen accumulated up to a certain point only 
(60 mins.), after which it diminished slightly ; (2) that the quantity oi 
acetylene formed exceeded that met with in the experiments upon 
ethane, and at the end of the first minute amounted to as much as 
about 12 per cent, of the gases present, and (3) that the amount o 
carbon in the gases progressively diminished during the experiment 
until finally it was just half that contained in the original ethylene, 
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TAMiis YJll.—Tiimferatwr« =670 — 580°. Iniiial Partial Presmre 
of 0,H4 = 365 mm. =730 VniU <if Catixm. 


i^aniple No 

B 

«. ' 

i* - ' 

D 

5. 

6. 

7. 

Time (mina) 


16.? 

80. 

45! 

60. 

76. 

150. 

ft&H, 

Sf* 

272*6 
43*0 
12*8 
18*1 .. 
17-^’:* 

177-0’ 

nt-t 

28*7 

„ 72’» 

20*5 
29 *P 
67*5 
93-1 

120*0 

m 

29*4 

77*1 

101*0 

104*6 
26*5 
27 3 
90*0 
102 0 

94-0 

31-0 

24-0 

95*6 

97-4 

83-5 
23-0 
9*9 
182 8 
93 0 

■' -r 
Total pressure m pm... 

■»" 

H 

■ 

m 

;*6i 

3S0 

342 

342 

IJnitsofoarboaiugeeee 

672*7 

519 

454 

421 

406 

398 

365 


a circtimstance which indioateg a coDtiouous formation of aromatic 
liydrocarbon*, mainly duo to the polymerisation of acetylene or iCH 
residues. In respect of (3), it is interesting to note how groat is the 
coDtrast between the behavionr of ethane and ethylene at low tempera- 
ture.s, for whereas it was found that ethane ultimately yielded much 
carbon and very little aromatic hydrocarbons as it slowly decomposed 
at 675°, quite the reverse was observed in the case of ethylene. This 
dilfcrcnce is to be attributed to the fact that acetylene is one of the 
principal primary products in the decomposition of ethylene at low 
temperntures, whereas it is never a prominent factor in the case of 

Ctb.1DC. 

Unt whilst we agree with Lewes in regarding acetylene as a primary 
product of the decomposition of etbylehe, the large aqp^ulation of 
hydrogen in the above experiment vMuntt a oorreSpmtding separation 
of carbon at once disposes of bis contention that the main decom- 
po.sitiun may be represented by the equation 
3C,H, = 2C,H, + 2CH^ 

because, in sueb a case, free hydrogen could only arise by the secondaiy 
resolution of the acetylene into its elements. Moreover, during the 
brst thirty minutes of Uie experiment, the rate of accumulation of 
methane was only about one-third of the rate of disappearance of the 
ethylene,* instead of two-thirds of this rate, as demanded by Lewes’ 
equation. 

* During the interval between 0 and 30 minatea, 222 mm. of etjiylcne Jis- 
qq^earei!, but only 67*5 mm. of methane wore produced. 
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The experiment also proves that the equation 

C5H,=a+OH, 

does not represent the main change at thie temperature. This may at 
first sight seem inconsistent with what has been said respecting the 
decomposition of ethane at low temperatures, bnt the apparent incon- 
sistency only emphasises the hopelessness of attempting to express the 
mechanism of these processes by means of ordinary chemical equations, 
and the necessity of regarding the phenomena from the standpoint 
advocated in this paper, 

HxptrimmU at 700 — 720“.— The results of two experiments at this 
temperature, with the apparatus set up in the ordinary way (that is, 
without the circulation arrangements), may be quoted in support of 
the foregoing argument, as follows : 


Temperature 1 

.... 720*. 

700’, 

Time (mins,) 

10. 

*30. 


'C,H, 

8-75 

2*4 

1-2 § a 

Benzene, fcc 

1*26 

traces 


C,H, . 

.... 63*20 

27 •! 


C,H, 

8-35 

12 0 


CHa 

.... 80T 

87T 

Cu g 0 P- 

Ih, 

3'35 

21-3 


Experiments at 800“. — (a) The chief interest of this series of e,vperi- 
meats lies in the fact that the conditions precluded any appreciable 
decomposition of methane daring the time required (fifteen mimites) 
to effect the disappearance of 90 per cent, of the original ethylene. 
There was a small increase in pressure during the first five minutes 
(namely, 750 — 790 mm.), after which it remained practically constant, 
The percentage compositions of the gaseous products are shown below ; 


Tabi.b IX. 


Time (mins.) ; 

1. 

i 

1 5. 

! 15. 

I 

30. 



^C,H, 

3-00 i 

1 ; 

i 23’90 

8*86 

nit 

o o 


CjH. 

S7-25 ! 

! 1 *40 i 

9*65 

0-9 

B 

i’ll 

C,H, 

3'26 j 

1 5-00 ! 

; 1*80 

nil 

|§l 


cii. 

29*40 

1 .W^O 

64*15 

67'7 

(£° 


H, 

7T0 

[ 1700 

20-75 

31-4 


Comparing these results with those obtaiaed at 670“, it may be 
observed (1 ) that there was a much larger separation of carbon and a 
smaller formation of aromatic hydrocarbons at the higher temperature, 
and (2) that, whilst both acetylene and ethane were still produceil, 
althougiito a less extent than at 570“, there was a much larger forma- 
tion of methane, the ratio of methane to hydrogen never falling belm* 
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3 0 as^eompared with usually less than 1‘0 at the lower temperature. 
This is probably due to the direct hydrogeoation o( such residues as 
;CHj or sCH, which certaiuly comes prominently into play at this 
temperature^ as the foQowing experiments prove. 

(i) In these experiments, mixtures oorrei^nding with 4- SKj 
and OjH^ + dH, respectively were separately maintained at 800° for 
an hour in the same apparatus, and the methane in the floal products 
subsequently deterittiued. The duration of the beating sufficed not 
only to decompose the whole of the original ethylene in each case, but 
also to destroy any acetylene, ethane, or aroipatic products, whilst 
g>ractically the whole of the methane produced would survive. The 
following statement as to the percentages of amounts of methane 
obtained in four different experiments with each of the two mixtures 
proves how remarkably active hydrogen- is at this temperature ; 

Feccentage of methane fonnd. 

^ Mean. 

18-4, 12-65 18 8 

44-3, 46-36 43-5 

Ratio 3-15. 

13-8 

Experimmte at 950°. — At this temperature 90 per cent, of the 
eUiylcne decomposed within a minute, and scarcely any of it survived 
fter fifteen minutes. Hncb carbon separated, and the production of 
romatio hydrocarbons was correspondiogly small. It will be 
ibserved, from the table of results given below, (1) that acetylene 
ita detected in the products after one and five minutes, but not sub- 
ieqnently, and (2) that the methane/bydrogen ratio in the products 
never exceeded 1'65, and rapidly diminished as the experiment was 
prolonged, a cireumstance due to the continuous secondary de- 
composition of the methane, which was accompanied by a steady rise 
in pressure in the apparatus, namely, from about 750 to 950 mm. : 


Tsbt.i X. TemptrcUurt — 960°. 


1 

Time (mins.) 


s. 

15. 

30. 

60. 

PerMntatje i 

nom|>osition | C-H^ 

. S-50 i 

0-35 

trace 

trace 

nil 


1-65 


trace 

' nit 

of gitecous 'ICH^ 

.64-75 

48*35 


38-SO 

71-9 

I'roJucla 

8310 

49-65 

iH 

61*80 . 

j 28-1 


N.B.— No ethane could be detected in the products. 


. An attempt was made to estimate the yield of aromatic hydro- 
®rbons at this temperature by passing 10 litres of ethylene through 


^ - 1 - . ~/C,H. + 3N, 16-45,13-7, 

Original mixture 
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the hot tube of the apparatug at a nte oorreapondiog with a-jieriod 
of one and a-half minutes’ heating for each successive portion of the 
gas. The results showed that not more t&an about 4 per cent, of the 
gas was converted into condensable products. 

Experiments at 1180“. — ^The following seriee of experiments show 
little else than the rapid and complete resointiott of ethylene into 
carbon, hydrogen, and methane at this temperature. Incidentally 
also, the relatively grmt stability of methims is again strikingly 
demonstrated. Moreover, as might be expected, the formation of 
aromatic hydrocarbons was negligibly small : 


Tabus XI. TetnpenUurt = 1 180®. 


Time (mins.) 

s. 

16. 

20. 

m 

240. 

Percentage fCjHj 

compositionj OjHg I 

of gaseous ICH* | 

products. IHj 

0-60 

X-76 

25*20 

72-56 

tr&ce 

070 

23-85 

75-95 


trace- 

nil 

le-i 

83-9 

' 

nil 

nil 

5-8- 

H-2 


Experiments vith Aettylene. 

Experiments at 480~500®.-A <• circulation " experiment proved 
that the principal change at this temperature is, as might be expected, 
one of polymerisation. The gas was circulated over a surface 
composed of fragments of porous porcelain contained in a short Jens 
glass comlrnstion tube heated to the required temperature in a Lothar 
Meyer constant temperature furnace. The total capacity of the 
ap(»ratus was 3550 o.c., that of the heated tnbe about 100 c.c , and 
each circuit was completed in about forty-five minutes. 

Starting “all cold” with a pressure of 600 mm. of acetylene, the 
temperat^ of the furnace was slowly raised to 440® in two and a half 
hou^ and to 480® by the end of five hours, the pressure fallicgto 
430mm. during this period. The experiment was continued for fifton 

hours longer, with the foUowing results; 


Time \n 
houra. 
0to5 
6 

7 

8 
9 

10 


Temp. 
15 to 480* 

491 
493 

492 
498 
492 


Pressure 

mm. 

Time in 
hours. 

Tomp. 

490* 

Pressuve 

Him. 

500 to 430 

11 

308 

399 

12 

488 

295 

362 

14 

486 

270 

360 

10 

482 

249 

342 

17 

480 

243 

824 

20 

480 

213 

for the period five to 

twenty hours, is repro- 
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duced IB Vig- 4. Analystg-Biiawad that the remdual 213 mm. of gas at 
the end of'the experimsiateoinprigad:. fe.; " 

CjHj»88, OjH,— .39, an^H, = 48 um. 

It would therefore apmr that 412 jam. of acetylene which 

disappeared daring the dxperimeni$'4|^oat 195 mm. (or 48 per cent.) 
had polymerised, 160 mm. (or 39 'per oei$.) had [decomposed into 
carl^n and hydrogen, Whilst the - remaining 67 mm. had been 
" hydrogenised,]'' yielding ethylene, ethanei, and methane. 

With regard to the "condensed " products, the arhole of the porons 
porcelain in the heated tube was coloured dark brown or black during 
the experiment, and, on extjju^n with chloroform in a Soxhlet ' 
apparatus, tarry matter was .rt^red, leaving the surface black by 


Fio. i. 



reason of carbon impregnation. In the spiral condenser of the 
apparatgs, which had been externally cooled- with solid cirhen dioxide 
througlinut the experiment, a few drops of a limpid liquid with an 
aromatic odour and a green tinge had coiltcted. 

Etpmmenlt at 660°. — A simitar "circulation" experiment was 
oadc at G30°. Starting with the cold reaction tube and a pressure of 
ilO mm, the temperature of the furnace was raised to 650° in an 
hour, during which the pfhesare fell to 330 mm. The experiment 
m continued for seven and a-half boars longer, at the end of which 
the pressure was 164 nui^ Biwwn vapours were continuously expelled 
irom the hot tube, and ocmdsnsed in the cooled spiral. The pressure 
records were as follom: 


4 u 


''Gt. XClll. 




1222 

BONR AND COWARD; TH6 THBBMAL 


Time in 


Pressure 

[ Time in 


. Presstim 

hours. 

Temp. 

jnm. 

1 hoQfs. 

Temp. 

mm. 

0 

15“ 

510 

3 


200 

h 

500 

475 

4 

,043 

180 

. 1 • 

620 

m 

5 

.041 

172 

H 

640 

275 

6 

■ ' 647 

168 

2 

640 

249- „ 

8i . 

653 

164 

2i 

642 

217 





The residual 154 mm. of gas comprised ; 

CjHj=19. C,H4=15, CH, = 45, and H,= 70 mm. 

The weight of acetylene originally charged into the apparatus was 
2 -59 grama (that is, 2'39 carbon, and 0’20 hydrogen). Of this, 1-56 
grama (or about 60 per cent.) polymerised, 0 75 gram, or as nearly .as 
possible 30 per cent., was resolved into carbon and hydrogen, tha 
remaining 10 per cent, appearing as “ hydrogenised ” prj^ducts, that is, 
as ethane, ethylene, and methane. 

Exparitnunls at 800°. — (1) The gas decomposed so rapidly at this 
temperature that the " ciicnlation ” method was abandoned in favour 
of the [ordinary arrangement of the apparatus. Moreover, except 
when the gas was largely diluted with nitrogen or hydrogen, it 
always “ flashed ” as soon as it entered the hot vacuous tube, so that 
its temperature must momentarily have been considerably higher than 
was recorded by the pyrometer. The greater part of the gas was 
undoubtedly decomposed during this momentary " flashing," but at 
the end of a minute there stilt remained about 25 per cent, of 
acetylene undergoing more or less rapid change. The results oi a 
typical series of experiments are tabulated below : 


Tablk XII. Tmptrature - 7 96" — 800°. 


Time (mins.) 

i; 

i 

5, 

15. 

GO. 


f« 

25-9 

1 

7’3 

1‘35 

1 

' nit 

“ ” ° 2 S 



2-7 

nil 

I nil 

= 0.2- 

0,11, ... 

2-85 

0-7 

nil 

1 nil 


k\H5 ... 

, 1.500 ' 

36-S 

37-«6 

1 4:V0 


U'H. 

52-25 

54 0 

61 00 

f.r-0 . 


Tho appearance of a mist in the spiral dbndenaer in the one minute 
experiment showed that polymerisation still occurs at this temperature, 
but owing to the " flashing ” of the gae tbdihouditions did not admit 
of. any quantitative determination of the relative amount of gas to 
affected ; it was, however, quite small, although there can be no douM 
that it would have been much larger had no “ flashing " occurred. 

The most important feature of the above experiment iS the large 
formation of methane, especially during the quiet decomposition 
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which Enperrened aftw tbs ‘‘flAshiog’’ had aubsidcd, and when the 
atmosphere was*rioh in hydrhgen. The ^act that the final products 
obtained after sixty minutes contained no leffl than 43 per cent, of 
methane is difficult to explain, the’snpposition of a direct 

“hydrogenation” of iQJBC residuesy-fermed” by the initial breaking 
down of acetylene molecules acnm the triple bond between the 

carbon atooQLfl. ' ' ' . 

(2) The above supposition was confirmed by a series of comparative 
experiments, in which mixtures oorresponding with C,Hj + 3Nj and 
OjHj + SHj respectively were kept in the hot tube at 800“ for an 
hour, and the percentage of methane in the products determined. 
The results of four different e|periments with each mixtuK are given 
below, and need no further comment : 


Original + 


Percentage of methane fonnd. 

, •- s. Mean. 

6 - 9 , 6 - 05 , 6 - 7 . 6 - 0 ...... 5 85 

.. 26 - 76 , 25 - 0 , 30 - 4 , 27-3 27 35 


(3) Some reT^nce to the phenomenon of “flashing” may be 
appropriately m^e in this connexion. Lewes claims for acetylene the 
peculiar property of what may bo termed “ incandescent decomposition ” 
it high temperatures, which he regardapas the sole cause of the 
luminosity of hydrocarbon flames. Haber, on the other hand, has 
denied that acetylene exhibits this property, except when mixed with 
small quantities of oxygen. So far as onr own experiments are 
concerned, it should be stated that, whilst entirely dissenting from the 
acetylene theory of luminoeity, which is not at praiient under dis- 
cussion, we agree with Lewes in re^uding the lomhum decomposition 
of acetylene at high temperatures as a property of' the gas itself, and 
in no way dependent on the presence of oxygen. 

KxperiinenCt at Higher Temperaturee . — The results of numerous 
experiments both at 1000“ and 1100 — 1160“ showed that the 
amount of polymerisation diminished, and the direct decomposition 
into carbon and hydrogen increased, as the temperature was raised. 
Bat, at the same time, considerable quantities of methane still 
appeared in the products, and it is significant that the maximum 
percentage of methane always nearly coincided with the disappearance 
of the last traces of acetylene. The large formation of methane, 
ivhich greatly exceeded the equilibrium proportions at these tempera- 
tures, must be attributaito direct “hydrogenation ” of :CH residues. 
Ilie results of two ty{ncal series of experiments are recorded on page 
1224 . 


4 M 2 
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Table XIII. 1000“,* 


Time (mioa.). 


''t 

60. 


JS-8S 

{•iS 

nil 

S|°§§)CaH ^ 

... j-os 


. . nil 

il-gslicH, . 



H-76 

S g- 


77 15 

85-25 


Table XIV. TWperalwe =■ J120— 1160“. 


Time (mins.) 

1. 

6. 

16. 

75. 

180. 

I'.Av. fCsH, ...rr 

10.0 

0*3 

nil 

nil 

nil 



2 0 

nil 

nil ! 

*»il 

nil 

S i"? IllcV-'- 

16 0 

21*3 

16-1 ! 

7-76 

3-0 



72-0 

1 

78-4 

8S-9 j 

■1 

«2-26 

!>7-0 


Comparativt Experinunta an (he RAUive Amounts of 'PoiymerisiUim 
at Differml Temperatures. 

As it seemed desirable to estimate the relative amounts of 
polymerisation at different temperatures between 800“ and I1D0° 
under conditions calculated to eliminate as far as possible the effects 
of “ flashing " abeady referred to, comparative experiments were made 
in^the following manner. The porcelain tube of the apparatus was 
first of all heated to the desired temperature, and thoroughly 
exhausted. Acetylene was then admitted, and, as soon as the 
initial disturbance due to “flashing” had subsided, the pump was 
set working so as to draw a continuous stream of gas at a constant 
rate of about 4 litres per hour through the apparatus. In this way 
it was found that, except at the moment of the initial admission of 
the gas into the hot vacuous tube, no flashing ” occurred, the gas 
undergoing quiet decomposition as it passed through the xone of high 
temperature. Practically the whole of the acetylene was decomposed 
in each experiment ; the amounts of polymerisation observed, as well 
as the compositions of the gaseous products, ike tabulated on p. 1325. 
Attention is directed to the large amounts of methane formed. 
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: , Tabm XV, : 


TemjwFStttra’ 

~ M 

-X. 


1160°. 



0-667 . 

0-77. 

Perc«Dtflgd MatrieQe ' j 
polymorised 

' ■'f' 

- 7-6." 

6*0. 

^ “ '“idi, 

i ■ iw 

0-4S 

0-50 

84-20 

63-50 



1 

1-56 1 

'2-ftO 
nil 

S6D0 

^59*65 

• nil 
nil 
nil 

23-45 

76-65 


* Tho r»tlB of ^ volume of the gueotu jpnducts to th»t of the ori^nal gae. 


These faot%;t^en in conjunction with the reenlts of the two 
circulation jM^cjnientg at lower temperatures, indicate that the range 
of tempera^K^lwst favonrable to polymerUation lies between 600“ 
and 700°, tiri p w n dency to this kind of change rapidly diminishes as 
the tempe^liare is further raised. 

The inVeaifgation is being extended to the higher members of the 
paraffin and other series of hydrocarbons j it is also our intention 
to examine further the conditions most favourable to the formation of 
naphthalene in these decompositions. 

In conclusion we desire to express our indebtedqjsss to the Govern- 
ment Grant Committee of the Royal Society for repeated grants 
towards the expenses of the research, and also to DritD. 8. Jenjfei, 
for valuable aid during its initial stages, 

DprAiirMRirr or Fuat Ann MKraitnaoT, » Chkhioal TH&a^Tiibnt, 

The Usivkusitt or bEKOB. -- UAKoi^WTXB Usivrusitt. 


C.WllI . — The Effect of ConstittUwn on the Optical 
Activity of Nitrogen Compounds. 

By RithNALn Wiu,iam Evebatt, B.Sc, 

SiscE a iihcnylbensylmethylallylammonium iodide was Srst resolved by 
Pope and Peachey (Tituis., 1899, 76, 1127) into dextro- and l»vo- 
rotatory forms in whidi the activity was due to the asymmetry of the 
luiuquevalent nitrogen atom, a considerable number of substituted 
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ammonium iodides of the general type ahe d NI., where a. 6 c d are 
different alkyl groups, have been^simiWly r^^ved ii^ their optical 
isomerides aod their physical constantjii^eaahfed and iaji^ated. 

In a paper by Miss M. B. ThomM ;to'd H. O,,^oi>es (Trans,,' 1906, 
89, 280), the values of the rolg^tory powers hf ten substituted am- 
monium iodides Were determined. These compound6;formed two sets 
of five, all owing their activity to an asymmetric uit^pgen atom attached 
to four alkyl groups. One set consisted of eomjibh^s oontaining the 
phenyl, methyl, and heuayl groups togfithef with One of the following 
groups : ethyl, nr or teo-prt^yl, isobutyl, or itoamyl. The hidier set 
differed in that the benzyl group was replaced by the allyl group. 

More recently, a third set has been added to these by Jones and Hill 
(Trans., 1906, 93, 295). This set consists of iodides containing the 
groups p-bromophenyl, methyl, and allyl together with one of the 
homologous groups : ethyl, n- or seo-propyl, tsobutyl, or tsoamyl. 

The results obtained were throughout discussed with reference to the 
application of Quye’s hypothesis to the quinquevalent nitrogen atom, 
but it was decided that further data were necessary before deciding 
how far the hypothesis applied thereto. * 

The purpose of the present investigation was to provide further data 
and to render the above series more complete by preparing and resolv- 
ing certain of these compounds containing the n-butyl group, namely, 
phenylmethyl-n-butylallylammonium iodide, p-bromopheuylmetbyl-it- 
butylallykmmonium iodide, and p-bromophenylbenzylmetbyl-n-butyl- 
ammonium iodide. The last of these was also required for oompaiisoii 
with the corresponding unbrominated compound resolved by Wedekind 
and Frohlich (_Be?.,,1907, 40, 1646). p-Bromophenylben*ylmethylallyl- 
ammonium iodidef^was also prepared and resolved with a view to 
asetrtaiaing its relation to the unbrominated analogue of Pope and 
Peachey already mentioned, and also to the remaining members of the 
group of brominated compounds already prepared. 

The results of this investigation and their relation to those previously 
obtained are summarised at the conclusion of’this paper. The method 
used for the resolution of those compounds was that of Pope and 
Peachey, and consisted in fractional crystallisation of the d-camphor- 
Bulphonate or d-bromocamphorsulphonate of the base from a suitable 
solvent. In one case, however, resolution, was effected by use of 
d-tartaric and d-camphoric acids ; the latter has not been previously 
used in this connexion. All measurements were made in a 2-dcm. tube. 
In investigating the effect of temperature on the molecular rotatory 
power, the densities of the solutions used were taken as identical with 
those of water at the same temperature, whilst the values of [M]b fc 
the acidic ions are those given by Tbonas and Joaes (Trans., 1966, 
89 , 384 «t eeq.). 
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Pkmylm»Aj^n4)ut^Uylamtmniiim Iodide . : 

Methyl-n-butjl^p^nie was pi^karodJm t^ iuaniier atpeady described 
by Wedekind ands-?iob|lioh 1646). The fraction 

collected'boiled at 236— 239°, , 

P/ienylmet^l^dnUyialiylaMinofi^'UM.i^ide erai prepared by mixing 
methyl-«-bubylani^if’'^Tjd,^yl^|odide in molecnlar proportions. The 
mixture slowly deposited eryapds, and at the end of 'sixteen hours 
was qdite sidid and crystalline. A portion was disstdreilin hot alcohol 
and precipitated by the cautions addition of ether. After several 
repetitions of this procedure, the iodide was obtained 'in fine colourless 
needles melting at 80.-^!° if heated rapidly : '' 

0-245 gave 0‘1723 Agl. I = 37-98. 

requires 1 = 38-31 per cent. 

P/i4nyltn»Uiyl-a-bii>yMl}/lam7nonium i-eamj^oratilphonaie was pre- 
pared by boiling equivalent quantities of phenylmethyl-Ti^butylallyl- 
ammonium iodide and silver d-camphorsulphonate with, moist ethyl 
acetate. The silver salt was finely powdered and covered with ethyl 
acetate. Two or three dro^s of water were added, and the whole heated 
to bailing in a small flask over the water-bath. The substituted 
aiumonium iodide was then added in successive small quantities, shaking 
well after each addition. The preciffitated silver iodide was collected, 
and the filtrate evaporated as far as possible on the water-bath ; on 
allowing the residue to. stand in a vacuum over sulphuric acid for a 
few days, it became crystalline, although largely contaminated with 
metallic silver. bOtny attempts to recrystallise t^ salt were made ; 
alcohol, acetone, ethyl acetate, ethylal, methylal, bdS^ne, toluene, and 
other solvents being used both alone and as mixtures. ’'^In-every dase 
the cam phorsulphonate separated from the solution ae^an oil, and a 
similar result followed when ether was added slowly any of the 
above solutions. Hence the attempted resolution by this method was 
abandoned. 


PhmylfMlhyl-adnitylttllylammmium A-bromoeamphoradphmuUe was 
prepared in a similar manner from equivalent quantities of the iodide 
and silver d-bromocamphorsulphonale. After evaporating the ethyl 
acetate, a dark viscid mass remaioed, which soon became crystalline on 
standing in a desiccator. It was dissolved in hot acetone, but could 
not be obtained crystalline from this solvent. When ether was 
cautiously added to its solution in ethyl acetate, crystals were slowly 
deposited, and, after two such recrystallisations, it was found possible 
to recrystallise it from hot acetone. 

1 he salt of the dextro-rotatory base was thus obtaiired in clusters 
pE fine colourless needles melting, if heated rapidly, at 149-.160° ; 
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0-1825 gave 0-3731 CO, and 01174 H, 0 . ;0-M»73; H -J-w' 

C Zo,NBrSi4«i««C=66 03; H= 7-07 per cent. 

The rotlry ^wer gradually mcr«M«d, 
seven recrystallisations. . g,»»?diMoIved in 13-9055 

^ ‘ i ii:<iiafiAna CT "-”* ill*187^ grftms of 

After nine recryataUis^UonSi u *> , r»r'i oKn.oo j- 

1*^9® at 14°* benceT^Tn"^^ [®^1 d x 

water cave «d 1 at i» j i j ftR.ao -f' ^ ' 

Hen^ the mean value for the basic ion at 14° « 86 6 . 

?i^e effect of , temperature change 

solSn of the b«.mocaniphbrealphonate w« «lso - 

usual proved to be very eUght. The solution used contained 01674 
gram of the salt in 16-2877 grams of water. - ^ - 


t. 

2 ° 

11 

20 

30 

41 

50 


tto- 

1-435“ 

1-44 

1-445 

1-45 

1-46 

1-47 


[at 
69 81“ 

70-06 
70-33 

70- 82 

71- 62 

72- 36 


(MV 

858-8“ 

860-1 

361-5 

364-0 

868-13 

871-9 


[M]. 

fer bsmc ion. 
89 8“ 
87-1 
84-5 
82-0 
■;i 82-0 

80-9 


,\.PAmylmeAyl-ri-bulylMylammoniv^> todi* was p^ip^ted f.om 
the aqueous solution of the bromocamphorsnlphonato by the addition 
.f soUd potassium iodide. The iodide cry^lhsed dowl, m smal 
prisms melting at 79—80°. After recrystaUisation from cold alcohol 
Ld ether, the salt melted at 80°. A mixture of the active and 

inactive iodides also melted at 80°. , . , • f n 

Determination of its rotatory power in alcohol gave the following 

results : 

0-1692 gram in 13-2126 grams of alcohol (density of solution 
= 0-809) gave od 0-66° at 15° j hence [a]„ 31-78° and [^d 10510“. 

0-1846 gram in 12 0115 grams of alcohol (density of solution 
= 0-81) gave od 0-79° at 15° ; hence [alo 31-72° and [M]d 104-99° 

The mean value is accordingly [M]|) 106-09°. 

The active iodide was readily soluble in chloroform, and a detei 
mination of its rotatory power showed that it (acemised rapidly m 
this solvent. 

Thus 0-1316 gram of the iodide in 18-6623 grams of chlorotorin 
(density qf solution =1-486) gave, ten minutes after making up, 
o„ 0-72° at 14°; hence [o]d 34-17° and [MJp 113-1°. 

After one hour, aj, 0-63°, whence [o]b 25-16° and [M]b 83 25 . 

„ two hours. Op 0-38° „ [o]p 18-03° „ [M]p 69 68 . 

.. four „ Op 0-21“ „ [olp 9*97“ „ [M]p 33°. 
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At the-eud o( nine hours, the eolation wa* found to be inactive. 
By eitr^Iation from the curre^ the value of [M]n at % instant of 
making'np t*ej|(gu^^l2^j-‘ ^ ^ ' 

A second detets^ln^^Qn- ill made. 0*1579 

gram 

solution 

= 1-49) pve, 'after oJ O SJ® at 16°; hence 

[ajn 33‘94“ ehd. ^^SlAewtSm^Ukewise became inactive 

\vitbin nine haling ' 


p-/m>nep^«nj«neM]ff-nre^^ lodidt. 

p-.groB^ ^ i g ;i ^ <^j»f8||i^Bgyto Bt mS j ttwit iqdM ina peered by 
mixing all^ri^ide UAdT yi-hromophenylmethyl'n-batylamr^' m mole- 
cular prcf^A^^is, The mixture gradually deposited crystals, and, 
after standing for twenty-fonr hours, it had completely solidified to a 
dark red m^. This was dried on a porous plate, and a portion* 
dissolved in alophol and reprecipitated with ether. It then’^melted at 
84 — 86°. The^ melting point gradually rose: as this process was 
repeated, and. ffil^y b^me constant after ^en recrystallisations, 
the value then., l^ing 106 — -106°, and the iodide being obtained in 
pure white, oryetidline needles : 

0 1827 gave0^32 CX), and 0-0878 H,0. C = 40-78; H=6-33. 
Oj«H„NBrI reqnirea C = 40-96 ; H > 6-17 per cent 

^ Brmnopim^iMtl^^^i-iutj/Mlylammonnim-d-eomp/urniilphonale was 
prepared in the usual manner by bmling molecular quantities of the 
above iodide and sQvor d-camphorsulphonate with.immt ethyl acetate; 
After the evapo^^bn of the solvent, a clear gum"^ left. This, on 
standing in a desieoator, afowly became crystalline, ■bnt», although 
several specimens wwe pr^Mtred both from the crude and from the 
recrystaliised iodide oiidy in one case was anything li^e tetisfarlnry 
crystallisation attained, even when some speoimeos were kept for 
mouths in a vaenum over sulphuric acid. The final product was 
in each case a white mass, eonsisUng of a small quantity of crystal- 
line matter mixed wiA a larger quantity of gummy material. All 
attempts to reci 7 StaUise the material failed, although all the usual 
solvents, alcohol, acetone, ethyl acetate, Ac., were used, both alone and 
as mixtures. Attempts to precipitate the salt from its solutions 
by adding ether opr light pelroleam were likewise unsuocsArfnL In 
many cases traces of m 7 Btal 8 formed, but the amount was too small 
or investigation, and any attem{^ to increase the quantity by 
wncentrating the solution lod to the immediate dep<»ition of an oil. 
o's IS particularly noOeoal^ if ethyl acetate is cautiously ^ded to 
0 solution of the salt in benseim. The crystals deposited in this 
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case' were shown to contain no silver, but the quantity was too small 
for further investigation. 

p - Bromo^mylmdkyl - n - bvi^dlyUaimmivm d - hronuKomplm- 
sulphanate was prepared in a similar manner from moleeular quantities 
of the iodide and silver d-biomocamphorsulphonate. The behaviour 
of this substance was completely analogous to thatrof the camphor- 
sulpbonate. It did not crystallise satisfactorily on standing, and 
if kept for long in a vacuum over sulphuric acid it^volved objection- 
able odours and seemed partly to decompose. '"'Also, it- found 
impossible to recrystallise it by any method, jdthougb traces of 
crystals containing no silver were again obtained.-in one or two cases. 
In all the others an oil alone separated. ^ 

Since it had been shown by Miss Homer (Proc. Comb. Phil. Soe. 
1907, 14, 196), and by H. 0. Jones (Proc. Camh. Phil, Soe„ 1907, 14, 
376), that asymmetric nitrogen compounds can be resolved by means of 
tartiric acid, it was decided to try this method in the present case. 

p BTomophmylinethyC-a-butylaUylammonium hydrogm i-iartrate was 
therefore prepared as follows. The iodide was treated , in alcobolic 
solution with a slight excess of silver oxide, and the whole warmed 
and stirred. The hltrato was allowed to run into an-aloohoUc solutioo 
containing the molecular quantity of d-tartaric acid. Instead of 
evaporating the mixture as far as possible and then waiting for the 
tartrate to crystallise, the liquid was merely ooncentratcd uutil 
it showed signs of cloudiness. A little alcohol was added uutil the 
liquid was again clear, and then ether was added until it became just 
turbid. The tartrate rapidly crystallised on standing, and was 
recrystalliscd very easily from .alcohol and ether. After four such 
recrystallisations, a determination of the roiatory power was made : 

0'1938 gram in 160582 grams of water at 15° gave ofO'6S“ 
whence [«]□ 24 03° and [M]n 103-68°. 

Taking [M]d for the ion C*H,0,H as 42°, from the results of 
Lahdolt on ammonium hydrogen tartrate, it is -evident that the salt 
was resolving rapidly. Accordingly, recrystallisation by the above 
method was continued, the value for [M,,) gradually increasing and 
becoming constant after eleven recrystallisations. 

The salt was finally obtained in clusters of very small needles, 
readily soluble in water or alcohol, but only sparingly so in acetone. 

It melts at about 115° to a cloudy liquid, which effervesces at 111'* 
and becomes clear. For analysis, the salt was dried over sulphuric 
acid in a desiccator ; 

0-1906 gave 0-3340 CO, and 0-1096 H,0. C-47-8 ; H=.6-33, 
CigH„0,NBr requires C«49'96 ; H-6-07. 

C,jn„OjNBi,H,0 requires C=>4T-9T ; H»6'28 per cent, 
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An attempt ww made to estimate the percentage of water' by- 
beating the salt to 106° The -weight, however, deoreasedeslowly, and 

the decrease conti^rfinaefinjitoly, sl^win»that^j^ (^|nte decom- 

poses at this ^ tartrate 

retaining water ,rf (^^tjUllsaUott in alcoholic solution has been 

described by Joaftjtod fflll (TranSi, 1908, (93,^98). 

The follomntg^^tf^inations of^orotatory power w^ mAde: After 
eleven reciystallWBio^ 0^196 gram in 16-5070 grams of water at 
16° gave e» 0'86°, whence [o]n 31-36° wd [M]d 141-Jt°. 

After fourteen reorystallisations, 0-2599 granv in 16-5416 grams of 
water at 15“ gave an 0-98, whence [a]n 31-19° and4M]n 140-4° 

0-2328 gram in 15‘7693gramaof water gave an- 0-92° afc'l6°} whence 
[a]u^l-49 and [M]n 141-7° 

The mean value is accordingly 141-1° at 15°. 

[M]n above is calculated for Ciglf jj0,NBr,H,0, which corresponds 
with [M]n for Cjgll^OgNBr. 

Taking [M]n for the ion O^H^OgH as 42°, from the results of 
Laiidolt on ammcmium hydrogen tartrate, we get [ML for the basic 
ion CgH^ as 98° 

The effect of temperature change on the rotatory power of the 
iolution of the tartrate was next investigated, and proved to be but 
iinall. The solution used contained 0-2303 gram of tartrate in 
15 1839 grams of water. The values for the acidic ion at different 
emperatures are those given by Landolt : 

[« 4 ]. 

for basic iuu. 
98-6” 

95-8 
94-25 
89-7 
36 - 1 , 

8&-0 

The value of [M]b' for the salt is, of course, [M]„ for the whole 
molecule, iocluding the water of crystallisation. 

^l^romopKmylnutAj/l-u-bulylallsflai^wnitun iodide was slowly pre- 
cipitated in clusters of needles of some sixe when the solutions of the 
above tartrate were rendered faintly alhaline with sodium carbonate 
solution and then treated with solid potassium iodide. 

Botermmation of its rotatory power in alcohol gave the following 

results : ® 

0 0aS)3 gram in 91716 grams of alcohol (density of solution = 0-809) 
gii'e ou 0 49°, whence [afo 27 97° and [M]o 114-7“ 

gi-aui in 1.2'890S grains of alcohol (density of solution = 
") gave an 0 36°, whsnoe [ajn 27*78° and [M]n 113-9°. 

The mean value is acooidingly 114-3° at 16°. 


i. 

•Oi 

. foh- 

[Mt- 

2° 

0-94* 

SO -98” 

139-4” . 

12 

0-925 

30-48 

137-2 V 

20 

o-*i 

29-99 

185 0 

30 

0-8*- 

29-33 

132-0 

42 

0-8P 

28-88 

129-1 

50 

0-85 

28-34 

127-5 
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The active iodide ia but sparingly soluble in chloroform, Deter- 
mination of»it8 rotatory power in this solvent gave the followine 
results : 

0 0786 gramjin 16-7687 of cl^js^^ '(dm!^y of solution = 
1-492) gave aD O-62‘’, whence 161-9'’. 

This measurement was taken at; twenty mipitl^r^ter making up 
the solution, ' After one hour, owiiO-h^ j'after^jto^'iioarayon 0-53“; 
after four hours, ou 0-45'’ ; after six hours, af^'idne hours, 

a,, 0'3S°. At the end of sixteen hours, the s^pitimi was iphctivs, 

0-1314 gram in 18-2003 , grama of solvent (density of - solution = 
1-495) gave o® 0-95'’, whence [o]p 44-01'’ and [li],i. i.60-4*. - 

This solution likewise beimme inactive within sixteen hours. By 
extrapolation .from the curve, the value of [MJb at the instant of 
making up the solution is 187-9*’. 

Since it bad been shown that weak acids are availaUe for the 
resolution of nitrogen compounds, it .was decided, after the failure 
with d-camphorsulphonic and d-bromocamphorsnlphonio, acids, to try 
<i-camphorio acid in this case. 

p - BrovMphenylmtthyl - n - butylallylammonium d - CompAorole.—An 
attempt to resolve the iodide .by means of this compound was made 
simultaneously with the above work on the tartratt. The camphorate 
was prepared by dissolving the iodide in alcohol and treating with 
a slight excess of moist silver oxide, the w^lo lieingTwarmed and 
agitated thoroughly. The mixture was then filtered into an alcoholic 
solution containing the calculated molecular quantity of camphoric 
acid. The resulting clear solution was evaporated, de fiur as possible, 
on the water-bath, a milky liquid conttuning a little metallic silver 
being thus obtained. After standing for « 'few hhuis, a white, 
granulay solid was deposited in considerthlet qq|m1uty. This was 
separated from the oily residue and dried oW ji-porona plate. It was 
crystaUised by precipitation from its aloohSic aolntkm by means of 
ether, when it separated in beautiful (alky n^les melting at 
147-148": / s 

0-2183 gave 0-4772 CO, and 0-1521 H,0. 0 - 69-84 ; H = 7-74. 

CyH^O^NBr requires 0=59-91 ; H-7-64 p« cent. 

The rotatory power continued to decrease, and became constant after 
eleven recrystallisations : 0-1523 grams in 16-7966 gram of water gave 
an -0-13^, whence [o]„ -7-17" and [MJ, -34-6'’. After thirteen 
recrystallisations, 0-1224 gram in 16-1218 grams of water gave 
a'B-0-11'’, whence [«]„ -7-24" and [M]„ -34-9". 

0 1973 gram in 15-5198 grams of water gav» an - 0-18", whence 
[<l]p - 7-08" and [M}n - 341". 

The mean value tor the camphorate is accordingly 34'6". The value 
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of the a<^ (SATaphorio i(m CjD has Dot pmnously been deter- 

mined, and accordiojjly the 8odia», potasainm, and hydrogen iSamphor- 
ates were preparedly treating a fcaowB yrnght . of tl^j,acid with an 
equivalent amotint^^e;ha8e and tn^ing'^p tl^ioln^n to a known 
weight. J'rom theee'i^pftn^ the ledghM.of ac^caniptorate and water 
present are .eae^Jj$hal^Ad)bct,:at>dieitbe [UJis tit the salt determined 
a.s usual. ' poianfhm hydrogen (junphor&te •. 

1-0437 gtailo£tiS?)^O'4036 grains of "water gave oj, 0;69°, whence 
[,,]o2&-99?'tod[ll'ji^6r-7»..v ■' 

l' 211 d.' 15 ^i^ ite‘113'9713 giwia M yratiffr.gave on -'i^6° whence 
[a]„25-87»aJ5tf|M]n6l-6^. .. . -r,,- 

In' the eav &f the aodiom- hydrogen camphorate : 

1 0858 gran in 101‘1381 grains of Water gave ap 0 ‘5^, whence 
[a]u 27-480 and LM]o 6 1“. 

Hence the mean value tor the ion 0 ,,Hj 404 H“ is el'd® at 15 — 18°, 
and consequently the mean value for the basic ion 
iv:, C,H4BrN-CH,-C4H,-C,HjN- 
is-(61-lo-t34,^- -95-90. 

The effect of temperature on the eolation of the potaesiam hydro- 
gen campbonite was examined, but, owing to the small temperature 
effect and thqspartng soinbility of the salts, which precluded the use 
of solutions sb^ger than the above, the results obtained were of 
little value, the dMEecaiices produced over a range of 30° being within 
the limits of ezpwrimeiital wror. 

The above result is of some iinportanoe^ inasmuch as it is the first 
occasion on which. the nsolution at one of these substituted ammonium 
iodides has been accon^Uriied by mdre than one n^Mod. Moreover, 
it is the first ooeasian w which camphoric add has been made -use of 
in this connexUm. 

p-Bfwiqpiisnpi^bi^fmsiAlff-n-iutpiaemicn*^ JodidS. 

was prepared by the interaction 
of molecular proportums of bromine and methyl-n-bntylaniline in 
acetic acid solution. The acetic add was then evaporated over the 
water-bath, and the gummy reddue treated with aqueous potassium 
hydroxide. The base separated as a dark heavy oil, and was collected, 
washed, and dried over solid potassium hydroxide. It was then dis- 
tilled, the fraction boUing at 177 — 18lo/l8 — 20 mm. being collected 
separately, The amine was thus obtained as a pale yellow oil. 
It did not give a crystalline platiiiichloride whan treated with 
platinum tetrsichloride and hydru^loric acid, a few drops of oil alone 
settling on standing, 

p-lfroniopAenpid^ietftpf-n-itifyteiiunoTttwm iodide was prepared by 
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mudng molecular proportions of -the base and methyl iodide. A 
yellow solid gradually crystellised, which, after recrwtallisatiod from 

alcohol and "acetone,- melted at 155— 166® : 

0 1723 gave 0-2353 OOj and i[>-6783 H,Q. . Oif 37526; H -6-05. 

C,jH,g^BrI requires, C=;37'49 ; ’H= 4'99,.pet cent. 

The bromine in the amine is in the para-positionf jrino^ o#tieating 
the above iodide in a sealed tube with eaoess of ^h^iy} iMide, p-bromo- 
phenyltrimethylammonium iodide, melting at^MO®, was obtained, 
the method being, that of Hill ^Proc^^Can^. PAtf. 14, 

351). , ' " *' ■_ _ 

Tp-Bnmo'phe^ylbenssylmHhyt-n-butj/ldtanumv^-iodiM was;prepared by 
miring benzyl iodide and p-bromophenylmethyl-n-bntylamine in mole- 
cular proportions and allowing to stand. At the end of twenty hours, 
the mixture had become crystalline and semi-solid. A portion of the 
dark red mass was dissolved in hot alcoEol, and precijdtated by 
the cautious a'ddition of ether. The resulting product was bright 
yellow, and melted indefinitely between 117° and 121°. After three 
■ such recrystallisations, the iodide was obtained as a pure %hite, crys- 
talline powder, melting at 135—136° if heated rapidly. Further 
recrystallisation did not affect the melting point : 

0-2357 gave 0-4524 CO, and 0-1089 H,0. C«=62-34 ; H=6 14. 

Cj,H„NBrI requires 0 = 52 68 ; H = 5-08 per cent. 

p- Bromophenylbmzylmethyl-n-butylammonnm ; d-iromoeamphorsuljA- 
onaU was prepared in the usual manner by the interaction of molecular 
proportions of the above iodide and silver d-bromocampbotsulphouale. 
The iodid& used in this preparation was not purified by previous 
recrystallisation. After evaporation of the solvent, a clear dark red 
gum remained, which did not crystallise on standing for some months. 
Although several specimens of this substanw were prepared, none 
was ever obtained crystalline, or could be induced to crystallise by 
any method. 

p-Bromophmylhmsiylmethyl-n-inUylamnmawm d-eamphoraidphomle 
was therefore prepared similarly by the interaction of the iodide and 
silver d-camphorsniphonate. The various specimens of this substance 
prepared, showed wide variation in their readiness to crystallise on 
standing after the solvent had been removed. Some'became crys- 
talline in a few minutes, whilst others did uot^uo matter how treated. 
The latter slowly changed to green, amorphous, sticky masses with a 
very unpleasant odour. The purity of the iodide was found greatly to 
influence the readiness to crystallise. The crystalline specimens of 
campborsulphonate, whilst not crystallising from most solvents and 
mixtures of such, were easily obtained in the crystalline form by 
solution in a mixture of toluene and a little acetone, with subsequent 
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concentration os« si^phqric add. Tho crystals so formed were 
readily* roorysiallised by^solndon in h(H' acetone and subsequent 
addition of ^etb§iri As Anally jo^inedj" the salt formed beautiful 
silvery platw, very, sparingly sfllnbtl'.iii acetone, and melting, if 
lie.ated rapidly, : 

01730 gspf p-lrea CO, ind O ioai H,0. O’- 69-31 ;4H=6-94. 

requires 6 = 59-63; H-6'80 per cent, 

The rotatory' pdwer gradually diminished on reerystalUsing, and 
became Kionstant after crystalling cdght times as above. 

After eight recrystallisatioOa, 0-1714 gram in 1 1-4932 grams of 
water gave/ap-.-l'SV” at 15“, whence {ajp. - 46-93“ and^M^D -269°. 

After eleven' miystallidttions, 0-1876 gram in' 17*0088- grams of 
water gave od - 1*01° at 16°, whence [«]» — 46-78“ and [M]d - 258'2“ 

0 2442 gram in 12-8178 grams of water gave -1-75° at ]6°, 
whence [a]i, - 45-90“ and [M]o -258-87“. 

Hence the mean value for the camphorsulphonate is —268-7°, and 
the mean value for the basic ion - (258-7°+ 60-7“) =• - 309-4°. 

The effect of^^smperature change on the rotatory power of the 
solution of.the camphorsulphonate was also investigated, and as usual 
was found -to be comparatively small. The solution used in this 
experiment contained 0-1876 gram of the camphorsulphonate in 
17 00(18 gr®s of water. •' 




W- 

[Mt 

[M)„ 

for basic ion. 

2 ' 

- -1-02” 

-to-as” 

-260-7“ 

-808-7' 

10 

1-01 

46-78 

258-2 

307-7 

20 

0-99 

44-94 

268 4 

806-0 

30 

0-97 

44-14 * 

248-9 

302-6 

40 

" 0-9B 

48-37 

244-6 

800-2 

60 

0-98 

42-66 

240-6 

293 1 


f-BromopSea^bemj/lmtthyl-n-butylammonmm Muh was jmpared by 
the addition ot a litUe solid potassium iodide to the sqneouswlution of 
the camphor^phonate. The iodide rapidly crystallised, and was 
collected, washed, and dried. It was thus obtained as a pure white 
solid, melting, if heated rapidly, at 137 — 138°. Recrystallisation 
from cold alcohol 'and ether left this unchanged; a mixture of the 
active and inactive iodides melted at 134 — 136°. 

Determination of its rotatory power in alcoholic solution gave the 
following results : 

01053 gram in 11-1601 grams of alcohol (density of solution 

=0-81) gave an -1'18° at 16°, whence [a]n -77-13“ and [M]d 

- 354 - 8 . 

0-1172 gram in 13-2110 grams of alcohol (density of solution = 0 799) 

E»ve a„- 1-09° at 14°, whence (a]n - 76-89° and [M]n - 3637°. 
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Detcrmimtion ,:of its rotatory,, po^na. ob^^?m;*olutipn gave 

01145 gram in 17-95 grams of 

= 1-497) ^ve i, - J-92» -t«» T^'T'’ 

Fal -10r6“ an4WD -462-y>.itfter ^2 after 

- 0*99® - 'after ^onr ^ours 

two hours, an - <1 

a - 0-29° ; after nine hours ibe golAwn-^rw -;- 

-°A second deterrainalion taW -witW* *«“ m aking up 

the solution gave «„ -1-46“ for 9 ^ “ 

chlorofonh (density 'of solutftn =l4B5)r wd 

[M]^ _ 46()-g®.j This solution also h«*m«>J* “'”e 

*'°By extrapolation from the curve^ the value of [M}® ati .-the instant 
of making np the solution is 481-5". 


^-Bromophenylien^ylmethi/lamint was prepared hy % S^waction of 
molecular quantities of henzylmethylanili'ne and hromiat in acetic 
acid solution. The acetic acid was then evaporated 'OWr the water- 
bath, and the base liberated as a dark o^ from iiie gnn^.-cesiduo by 
the action of aqueous potassium hydroxide. %»< ww, #Mhed and 
separated, but solidified almost immediately. It waa .accordingly 
dissolved in ether,., and the solution , !^d potassium 

hydroxide, the ether being then ev^rated!)^ the distilled. 

The fraction passing over at 218 — 22yi^**“9^®liak::,;Ji^ collected 
separately; it was nearly <»lourless, ajodi;. «cy»t^^ on 

standing. ‘ ■ ■ &. - • 

The base forms large, prismatic crystals, -^erj aolnhfai'fa ether, but 
insoluble in light petroleum. It is moden^^lJ^^le in alcohol, and 
is readilg^ recrystallised from this solvenlf fte melting point is 
about 25^ i 

0-3165 gave 0-707 CO, and 0-1420 H,0. SO -60.^2 j H= 4 99. 
0-2449 i, 0-6465 CO, „ 0-1106 H,0. C-60-86; H = 5-01. 

CijHj^NBr requires 0= 60-83 ; H = 6*12'pdF'cent. 

The bromine in this amine ft in the para-position,' since, on heating 
it with methyl iodide in a sealed tube at 100°, p-bromophenyltri- 
methylammoninm iodide, melting at 200", ^yproduced. The amine 
does not yield a crystalline platinicbloride oh swatm^t lyith platinum 
tetrachloride and hydrochloric add. 

f-BrmophmylbenzylmethylaU^ammoitiiM iodide ws preyed by 

mixing allyl Iodide and p-bromophenylbensylmetiiyl*®*’*® 

cular proportiona On standing, a orystalline scdid and a very viscous, 
dark red liquid formed. It was fooird imposs ible to solidify the liq“* 
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by any means, and accordingly it was not used in any of the succeed- 
ing experiments.; Th() solid form was dried on a porous plate in a 
vacuum, and a portion *a8 recrystallistd from hot alcohol by the 
cautious addition _ of l eflmr. 4/tet two such reorystallisations the 
melting point WmwiM^tat. 153-^34% the iodide then being 
obtained in beantiful irid«8^t:'iaih>« : • ‘ * V 

0-2103 gave p>3327 QC^ and 0-084<l HjO. 0=.45-74; 4^4=4-61. 

CivHjpKAt^^iiiivs C «49r94j.Tff-4‘S3 per cent. 

d.-hr(mu>eamphor»ulphotialt 
was preparSff'in the^usual manSer froniS molecular qnantiti^ of the 
silver salt an^^the'dabstitaj^ ammonium iodida'^fter evaporating 
the excess of ‘splFeut, .the* wlid’ residue slowly fecame crystalline. 
It was found to be capable of recrystallisation if ether was very 
cautiously added to its acetone solntion. The product so obtained 
was inclined to* be somewhat indefinite in crystalline gtrmsture at 
Hrst, but, after two or three rMrystallisations, this was no longer the 

c*<e. After five snnh recrystallisations, it melted at 137 138?, and a 

determinatitpj of its rotatory power gave the following result : 

0 uutjjramiih 13-2963 grams <rf water gave ob 5.-9R whence 
[<.]„427|?and[M]„268-2“. ' 

The rotaliiry pow« of the bromocamphorsulphonate illh being about 
375°, it follows that dight resolution has occurred, the tovo-form of the 
base separating. " result, was confirmed, by precipitating the sub- 

stituted ammonima lo^ida from the abore solution by the addition of 
solid potassium ibdidii, when its solution' in alcohol was found to be 
slightly Isevorotsibry. ' 

d-Camplwnulphonale.— 
Offing to the slow resolution of thebrom(mmphorsalphonate,thecorre- 
sponding camphorsdlpiienate was prepared in a similim manner by the 
interaction of ailvM d-oamphorsoJphonate and the ammoniim iodide. 
The residue, after tiic emien of solvent bad been evaporated, o^milised 
rapidly. By adding light petroleum to its acetone solutiAi and then 
slowly absorbmg the acetone by means of sulphuric acid, it was easily 
recrystallised, and, after four repetitions of this process, a determinatiou 
showed that resolution was effected far more rapidly than in the 
former case : 

01489 gram in 13-0188 grams of water at 15“ gave od -0-04 
whence [a^] - 1-735“ and [M]b - »-6“ 

As resolution proceeded the solnbiKty of the camphorsnlphoaate in 
wtone rapidly diminished, and a mixture of acetone and«thyl acetate 
was used as solvent The use of alcohol instead of ethyl acetate in 

IS connexion seemed to favour the separation of the dextro-form 

VOL. XCIII. • . ^ 
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^ th. ,* ». ■‘rr^ r^‘’ 

"S .W«.r “• 

rotatory pow«t b?ca“8 constat, J® 
meltiog at ^ ^ 

01729 gave 0-3725 CO;»e4 fr»99 W'-| 

OaTHwO^NBrS reqwt^ C-69-C!8 

Tne following, deterroiuatlo^ rf 'gSJ 
• After twenty rseryaUlU^WS, %18^, « ^ 
water at 16“#ve aa,-i> T6*, ^ 

After tw 9 nty.th#^ reory8WU»Uo^. 
grams of. water at 15“ gave «„ -0 « r. 

‘“w'Trgri u«ii «--• "< “ ‘'’"•■ 

b^ilk a-B -y*”:* W)'=. 

-19M^’^ 


^ 'The eLtirf change of' temperature on the rotat^^^r of the 

^ilrJ the eamphorsulphooata was nexVru^tigateil. with ths 

wSglesults. The solotion used contaiv<hO;179V0g rf salt in 
16-9946 grams^f water : 
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40 cc 
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P' 
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ijo-<rv:'i.-#ifS'..i88-6 
;i27fe;fe:--¥.>jf«3'5 . 
128-2" -tvlM-S 

iaiUt ma i^ly precipi- 
from the aqueous solution of the camphowulpWte by the 
addUioh4fc solid potaSsium iodide. The 0741^9. eopteatmg were 

from cold alcohol did not alter this, and a niu|tu*,-rf 4Jie active and 
inactive iodides melted at 134° Determinatidne oTiJd rStetory power 
were made in alcohol and in chloroform solntidnS S' W 

0-1246 gram in 10-4191 grams of alcohol at 16° (deiidty of Bolution = 
0-81) gave - 104°, whence [a]„ -SS-eS* and [M]» -240-5°. 

0-0991 gram in 10-2236 grams of alcohol at 14° (density of rolution 
0-808) gave a„ - 0-86°, whence [o]d - 54-^ and £M]b - 213-7 ■ 
0-0912 gram in 17-3176 grams of . chloroform at 15 gave 
(€fteen minftes after making np) - 1-12°, whence Jajo -7 
and [ML -316-9°; after one hour, op ,-l-66°; after two cure, 
«„ - 1 -3° j after^hree hours, ap - 1 -07° after four bouts, 
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ateM^i,our« <i.0-78»'; afMri.in6Boii«.a^-0.5S° Atfl. ' • 
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aetiFe IWidCi Vlphonatet^gnlphoMle 

PliMe(C,H,)(CiH,)NI: 

80“ 


126 

CeH,Br.Me(^Sij^ 
137 

m-isf '-M 

; 'iiS- '- 


•[M].or 

ion 
»t 18*, 


.^'-Tune 
.■eqnirod for 

' ' - coiSiplete 1 ‘ace- 

Wo of i-, fM], of> mMatioii of' 

■ *?r r , jodide'in eUoroform 
iB ilcohoI. dilOFofarin. golution. 


IT: 

85-6* 

♦ 

los'-iv* 

12S^-0» 

-9 hours 

— 

98 0 

114-3 ■ 

\ isr-o'^ 

.16 „ 

Tt-. 

. — 

- 1 - 

■' 


; 'y- 



^«i-t' 

» 

1: 


'' . ■ ■ 



137-138 

\l91-l 

-842-1 

-346-0 

21 „ 


In all OMM i^nsljr recorded, the v» 1 m of [MJ„ for 'thWodide is 
greater in then k alcotol the form^ solution 

soon ^comee owing to WoemiaaUoo. This relation holds for 

t e the iodide in 

alcohol I3in»aeh ewe gP^ then that of the b.,ic ion in water- 
again a relatioato wMch^practleally io'erc^tion is khoWa* 

• The mflaence of^emp^ow bn the iotator 7 F*® ofltt* ion in 
aqueous solution^* of the nsnal linej ty^,uJ^,ns 

obtaiud be^ in eveij way eimUar to thow prwionely published 
(oe. al.). Aa the effect is comparatirely slight, beiig greatest 
by far m the oaf^tte aUyl member of the beoAibated series, where 
It IS about 15 pm: cent. The melUng point of the reeoived iodide and 
0 the mactive copponnd were in eaeh case practically identical, and 
to compoands ko#ei the usual property of melting at a tempera- 
apprMiably below (heir true melting point if heated slowly, 
me following table brings out the chief relationships observed 


4 N -i 



1240 EVEEATT: EFFECT OF CONSTlTtTTK)}* ON TBE 




Phenylmeth)'! 
p-Bromophenylmethjl ... 


Ally). 

85-6° 

98» 


- It^Buiyl. 

BoaiyL iuiy). ' Benzyl.' 
258 -O’ ’ >■' {S' '323*. 

;-( VadddBd) . ' (Thomas 

.?' • ’-'S..”ist.i4id tonisl andJones) 
'S09'4 ‘i'M _ _ 




■ Phenylbenaylniathyiallyl - 148".. 

p.BromophenyUwnzylmathylallyl ... / 19IH 

It will be 80 «a frbm thU th 4 #tb« relation series 

by Jones and Hill (Trans., 1908, 93, 205 M se(^), tl^^i^Tominated 
compound has* higher molecular. rotatory pw^r (di|m.^ie oorrespoud- 
ing unbrominated compound, holds good in all iSe above oases. In 
the case of the corresponding n bntyl and Mobutyl compoiuds, no 
general relation, is shown, In one of the above cases, the values are 
nearly identical, whilst in the remaining two casei( they differ widely. 

The C(ipipoqnd8 described in this paper show, however, one niarked 
difference frOm the majority of those previously .exaqj^lft^. It has 
been stated above that the’ solution of the active iMid«j» ji#loroform 
rapidly bfeomes inactive owing to racemimtipn. T^e iiife required 
for complete loss of optical activity is usualfy, ht leaat,.Uiitty-six to 
forty-eight hours, and sometimes, considerably ^ore.' file n butyl 
compounds require far less time tfa.sn this, as .will , be seen* from the 
table. Only one case of Sisnilar rapidi^ haeibeen prev^sjy noted, 
namely, ^phenjlbenzylmethylMobutylammomum, iodide, which re- 
quires only seven hours. The. p-bromophenylbensylmethylarijl- 
atntnonium iodide is also more rapid than usual, teqairing only twenty- 
four hours for complete racemisation. 

The relation between the values of the molechlar rolltory powers 
of the ions and the values of the product of asymmetry for the 
asymmetp nitrogen atom or ion may now bo di«m|Saed. 

The formula for the product of asymnjptry. y’r in terms of the 
molecular weighU or “ma^” of the four a%l groups o, 6, c, d 
producing asymmetry has been shown (Thdmas and Jones, he. ml., 
308) to be : * 

P" ~ {(*» + <^) ~ (5 + c)i {(a + h) - (c -f <f))(a ~e)(b-d) 

{a + b+e + d}* ’ 

whilst it has been pointed out that there are three possible values of 
j ) , corresponding to the three possible configaiatlons ; 

-id 


fli 

.L!], 


II. 


tti |C 

III. 

i\ k 


In the case <jf the pbeDylmetbjl-ft-butjlalljlammoniain iodide, the 
valuw are aa below, those of the corresponding wobutyl and n propyi 



OPTICAL ACTIVnr OP NITEOOEK COMPOUNDS. 1241 


compounds being appended for pteposea of comparison. The values 
are those given by TbomM and Jones (lot, cif.) 


.C.H*( 77 ); <!=C,H>( 91 ). 


Fheni/hlul^Vl^l Saiitlii a> 

'•"'v f ■ ■ 

^ for Mue ton. ' 
n-Buiyl , B6*0* 

tOe-S 

. • .• ..—■■.■.c •' . 'V 

To the Mrom^beu'yhitetb.yl^llyl~ wriw (Tratm-, 1908 , 93 , 30 a) 
the »»-bul^^$'bj 95 jl memberi^fcaPS^ei adjpd ; 


.-• I. ' 

ig'xVf. 

' +0-64" , 
’ -0 - 6 fl 
+0-54 


T H. III. 

y'.xio^. , ^"xio’. 

+0-ll° ic . +2-73“ 

• • -0-5 

■Hi'U ’ +2-73 


6 -CH^l 5 ), e= 0 »H,( 4 i]^ 




I. - 

II,*’ 

III. 


r for MAC ion. 

li"xl0». 

I>"xI0». 

.p’'xl0>. 

n-Butyl 


- 10-59 

V -4-49 

+ 8-46 

n.Propyl.„.,, 


+9-48 

' , 48-4 

''+1-3 


The yii^} member may, however, be more appropruifely^com pared 
with the, vahl^ 6 f Pope and Peachey's ^imilsr, but. lanWminated, 
analogue {Trana.^l 899 i 75 , 1127 ):'- 


■« - [Ml; . ' I. II. Ill, 

V ^ lozbasieioD. p"xl0*. -'"xlO®. 

BrarafiiSted 19lT* - ' -77** -071 +U-« 

Unbrominated ..i... .IBf-O , -0-07 +4-87 . -1-66- 

In the case ^.p-brornopbenylmetbyl^i-bntytallylammonium iodide, 
the only available mmparison is with Wedekind’s similar, but un- 
brominated, eompo^d : ’ ’ 

a=Opi*Br or C,H,, J-CH,, 

bMJ. I. . IL ’ III. 

- < forbasic ion. j/'x.KP- ' j/'xlO*- /'xlCP. 

Brominated /«809'4" -2'92 +8117' -0'68 

Unbrominated™.. ESSb -0'26 •^+8’46 ' -171 

A glance at tto above figures suffices to show that there is no 
simple relation between the values of p" and [M]t, for the ion. By no 
arbitrary assumption as to the, configuration to be assigned to given 
compounds can this difficulty be overcame. The only approach to 
regularity lies in the loat two tables above, where the value of [M]o 
for the ion is greater foi* the brominiAed than for the unbrominated 
compound, whilst the value of p" is also greater if we tssign to bdth 
compounds configuration I or III in the first table and I or II in the 
second table. 
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Tbe»la.ost identical values of theM.- And i^^ufcyl «« “•« 

^ a II A Bimilar eftBd iR 


IBe ftiujusu ^ 

p-bromophenylmethykUjl Bcries 

found iu the/,.- ,anf ko-propyl 
unbrommatedjBfer^eSi - „ : . , / 

* , -Jai^ '■ 

The writer desires tp* express '^ibTijgiks * 
kind interest and advice thwtfgkOttt^wiM 
The cxfinses of tbk ifOTk hay^'^i«!. i 
made by the GoverBwent 
which the author is glad to maKe th" *“ 


similar ease is 
iponding 




;for his 


Mta kindly 
y. for 


UsiVKMITY OBJUflOAK LATO»^»Ti 
• . OABeniDG*. - ' - 




GXIT.— Acids as Acdeleraiors in the Acetyl^ion of 
■ .v/- Amiiifi-groups.* , : ■•% 

By Alice KiiiiT Sbitii and Kesnkdt Joseph 

Di-o-substiIOT^ anilines are nolorioasly dil&nlt ^^^^^^late by 
means of-acetTc'inhVdrtde-if the Ifo. 

of negative character. Eemtners {Ber., 1874, investi- 

gated systeifiatically the effect of tie constita^|^»^iline on 
the rapidity and.readiness of acetylation^^^asper|Bni^^^^^- negative 
8ubstitiia||B the nitro-group m 9 re '«ifectnin^;^^%/Seelylation 
than the halogens. BoUingor heating these- pressure 
with acetic anhydride leads to the formation ,bat not of 

a mono-acetyf derivative (Remmers, foe. oil. ; Janson, 

Ber., 1894, 27. 93; Sndborongh, .M2; Orton, 

Trans., 1903, 81. 495). , ■. , 

Tbe formation of tho-diac«tyl den wtijw 
suggested, he.iegarded as du^ to the dh^il>|i| ^ii^ #ydride on 
the aniline, th'M : 


ir-SHj-vO^Q;®u» = Ai-N<J;lCrm€t H,0, 


for the moDoacetyl derivative ie jort as easily ^mswted into the 
diacetyl compound as the aniline ; moreover, in the treatment of the 
anihne with tbe anhydride, the mono^etyl detiwaivo can always be 
recognised in the early stages of tbe acetylatJod. Sodboiough’s view 
that the readiness of diacetylalion ia conditioned by the stability of 
an acetate formed from the.»inoBoacrtiyl -^Wftwtitve and the acetic 
anhydride is dot open to the same objection.- 4^ 

When the di-o-substituted aniline hae two or tndte inethyl (or alkyl) 
gruups as substituents in the nucleus (i^lenee, ^omene, Ac.), on® “ 
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whicb 

is normal. ■ ““ 


iba to tU' ^ino-^t«mp, acylation 


temperakuttu ‘:'lvb* 


We of snob di-o- 

ids is Hydroehtorife gulphnrio. 

perchl<§lfctifS^^^™ |iffitt 6^ a^iia ^hara j^^iitod as: eatalysts. 
Kitric aijg,.;^^^M^^^ ^^ <^W^»ceptk>naUy.^l3>e former prodncing 
» 81,*’tl9fl^,8(fOX and the 

- made obvious bj the 

foUowingS^OTgK^^. mlip(^ of ^i^i^AiSdbrombamU^ in 

20 c.o. o(^^slBBt^giHd^)^aa'kept ^ a fottnigbt at the wdinary 
temperatnfa '''1^ waa then pr^^tited by 'hddltion of warm 
watery it'lhdted ati^'i^i'the melting, p^ut of ''tfis pare aniline. A 
similar aoln^on was treated with twojjro^of cpiMnlsated snlphnric 
acid (abont 1 |^m-mol^aIar proportion), the. ihixtaro being hept at 
the ordii^nlfaperature ; at the end of ten minntes, ^ was poured 
into the solid whi<di separated m^ted at 231°, the 

melting 'ppi^^^|;;t^bromoacetanilide 232° (corr.Jir^- 

The aoe|(rWi4ft »l*2 phu^j Sat not sci rit]^yy, % the pro- 
portion offi^^l^iydi^ it ra^adH^nd tlie mixture diluted with 
glacial aget*|; 

^xpena i fi M^^ e^granC of atribromj^iljne was. ‘dissolved in a 
mixture i«e^e and aha 4-5 Ao. (Ib^an^inolecalar 

proportions) irf ife&t .juAyd^e toiSfaieh’ 0*16 &e.’ (Cgniilmioiecolar 
proportion) (|6 1^ mt.^ sms added." ^he mizlexe 

was maintaipl^^ ^^ ohdinuy^ t^ At Um end of ten 

minutefr, 91 pw h^'dt Ibe ah^ of twenty minutes 98—99 per 
cent., of the anflum'i^ found td'; Im ^aeetylatod. The composition of 
the mixtnre was .dtj^NiSMd by wtidmtion of theJnemihe.!.. 

* Since nitric issUj^ .illWtb ^ydrMe e^veit the shiUaetoto^ nitrousine, 
Ai'NH,-i-HO*NO|n^*inS^O|+H/), it mlight .haTe...be«a::antiei[nt«d that 
uilideaof aulphuill^ IsT NM^ils, Ar*NH-SO,B, at.ef Vid, Ar'HII'ClOv 

AaU be prodnnsd. :.||[p Ji^MStioe of the prsaenea ^ niA shhrtchess was detected. 

t The commeieisl Mliis sal^ride (poriea) was foand Ibsratifai 0aees of snlphats 
and chloride, whidh 4b« itiMTsd bj esnlhl distillatian. The acetic add iW by 


mixture ortV^ 

proportions) 

proportion) 


us was rractionsud, sad 0MB mettsd at. 16*1*. Henos it oo^tained 0*3 per cent, of 

water. . - . '* 

I When in s mixtmlaw ^ tribroSioiniliM and e-tribramoaootanQide both eob- 
stances are present in ooiiimmbls proportion, sepaiatioa is exceedingly ^Scnlt to 
bring about by reorystldtisWltoa from ths n'rasl eoilTenta. It is {Msible, however, to 
ratract the anilide from thshtMun tgr addition of 10 pet cent, of sedimn hydroxide 
to a suspension of the soUdilnsdeohol, Tbo tnilide enthely disdlres, and, if the 
liquid is sufficiently dUntod.wtth water, ao aaillns remains in solntion in the dilute 
alcohol. If any diaoetyl doivatiro, which i^ of conteck insalnble in the elkali, bo 
(resent, it remains mixed with the aaQine (eompan Orton, Trana, 1902, 81, 495.) 
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fnasmuchas atetic anhydride is without action onVtrihrAmoaiiiline 
at the ordinary temperature and yet at tltj;Jj|^n| .point .^wnfoht's the 
aniline into the diacetyl derivative with acetic 

anhydride at 'temperatures varying hBtweenj.7|!j’^4 .100° and with 
mixtures of acetic acid and anhydride at these ,®irtgjt^nres and at 
their boiling point. In all cases, a ddw acety&fiti^j^^raee. 

Experimeni.—i^) A solution of 1 gram of ‘jthe i^L^|ln |0 c.o. of the 
anhydride was heWed at 76° ; after two hograiSjjfce contained 

25 to 30 per -cent, of wilidie^ More rproli^wd^i^pBng showed 
that conversion- of the mono-^jntS’ Ae di-^tyl d^if|i|e|p» followed 
hard on the formation of the former ;.;the nitelt&gp^nt pf the product 
rose to a maximum at 132° in. three honrs.^aid t^TO gradually fell 
until the melting., point of, the pure diacetylderiyative (126°) was 
reached (see p. 1246). 

(2) A solution of 1 gram of the aniline in a mixture oL 15 c,c. 
of acetic anhydride, and 20 c.e of acetic aijjd was boiled in ^ reflux 
apparatus. After six and a-half hours, some 60 pet of the 
aniline was converted ipto the monoacetyl derivati'^ *1^ forty, 
eight hoursj^the transformation was complete ; after ;n^^g|ix hours’ 
boiling, no further change, namely, that of the mono^ intot^ di.aretvl 
derivative, was detects. _ . 

Other anilines, with like substituents,' for ^aijple, 2 r6-dibromo-i 
nitro- and 2,; 4-dibromo-6 nitcoanilines, behave g^rnwy in the 
same way as 2 : 4 : S-tribromoaniliue. They arO not only aoetylated by 
acetic anhydride extremely slowly at 100°, but are oonverted in some 
cSses witb^even greater readiness than the s-trlbrouiMiirne into 
diacetyl derivatives when boiled with this reagent, r- In the preseuce 
of mineral acids, they form monoacetyl denratires mth great rapidity. 

The result is very different when auiliuea of other constitution are 
treated imthe manner described in the foregoing.' The ^tylation of 
an aniline in which only one 'ortho-position ia beehpied^^ a negative 
group is an Atremely rapid process. When, for oaUDSple, a solution 
of O'S gram of ;2 : 4-dibromoaniline in 45 me,, of glaciar acetic acid to 
which 1'25 ‘ dc. (6^ gram-molecnlat proportions) of acetic anhydride 
was added, was kept for five minutes at the ordinary temperature and 
then poured into boiling water, a quantitative yield of the correspond- 
ing anilide (m. p. 144°) was obtained. The addition of mineral acid 
depresses the speed of acetylation. 

Thus, on addition of .2-gram-moIecnlar proportiems hydrochloric 
acid to the mixture, the presence of the anilide in the product can only 
jnst be detected (by fractional precipitation the solntion by water) 
at the end of five minutes; in an hour, however, acetylation was 
complete. 



IN THE ACEXyiATION OF AlOltO-ailCHJPS. 


A series-^ OBvI^e i^tyktioAol aniline demonstrate 

e 8pe^,of A0d^Utio« * 

-V ' >3 ’* •i"j- “ ;■ Percentage 

■ ’.OliHsIr , , ■ . Sulplmrfe ' ofuilline 

Aniline, lusetio ijoid^.jli^lilJajattfcjdride.;.; ■ sou^' . .• Anilide.' ^ctylatcd. 


A. 1 gran* 

B. >1 ■ 

e. „ 

V. » 


. i lB e>e. (9.(|ri^p^'X 


■f’ r 1 gr.-iriol.'y 1-2S ,i 


- I . ‘ - Igr.-mol.-,*' 


llbe ki^t.for^ae an^ a-halFliS^rs at 10°, then 

poured wa^^JUmmu) Hqnid, which was placed in a 

ehallow gi^jTl^^W^^rate^ at.il^pydinary temperature by draw- 
ing rapidiy^ir^|^*Uwep”of air. The anilide, which separated in 
large crystalsj collected and weigh^.I/^'*'^^riment A, the 
acetylation of the aniline, which was shown >n dtSer expwimente to.be 
complete in a few minutes, was prolabl^quantitatiTe, the solnbility of 
the anilide in the.dilute^acetio acid a^onting for the deficiency of 
8 per Ac comparison of A with A *fid 0 with Dj brings out 

very J^Iy '^^feduction of the rate dr'aMtylatidn by the i|ineral 

acid. - ■ V 

Effect «/<4« Acid,-— ^ twting ^e efi^hof apids other 

than sulphorio, diffipulties arise, /ohi^ft one hiind, owjng tp. the low 
solubility, of the a^d m the acetio acid'or ai^ydridoj ^nd, .on the 
other, in the prspara'^on of the acids in n .i>ighly concenlraUd form. 
Nitric and chromio aeid^ which offer isi^ difficulty in these respects, 
behave, as preTlpusIy stated, exMptionally ; the hccelpnitionf^ acetyh 
ation id masked '{ty other reactions, althoagh traces of, the ace'tyl 
derivative can Iw detected with each acid. 

We have been ahle^ however, 'to demonstrate satisf^tbrily the 
accelerating effect of .^^hydrochloric, perohloric, and trichloroacetic 
acids. , ’ds' ' 

A solution of O'S gRtm of a-tribrompaniline in 1 ^, 04 ^ of acetic 
anhydride to wfaira Wat added 0'16 c.c. Of a 37.'per eeni/ solution of 
hydrochloric add (1 gram-molecular proportion} was Kept for one and 
atalf hours, smd Uien poured into warm water. s-Tribr6lnoaoetanilide, 
which separated, melted at 227 — 229°, instead of at 232°. As hydro- 


chloric acid is all bnt insoluble in acetic anhydride, the concentration 
of the acid, owing to its obvious escape from tht solution, must have 
fallen below the initu^value. 

£rperiments carried out in acetic acid solution, in which hydro- 
chloric acid is somswhat more soluble, led to a similar result. The 
aniline and anhydride were in the molecular ratio of 1 : 15, 2 gram- 
molecules of the hydrochloric acid being present. 

Perchloric acid was Used in the form of a fiaV-solution. in one 
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ex'rerimwt, on^rAm o! f-tribromoanitee dissolr^ ltt' 38 ».& rf acetic 


acid (98 per cent.) was treated with 5'i5;]|.fc 
proportions) of acetic anhydride and 0.-6 (f.o. 
tion) of 5ii'’(60'25 per cent,) peraUono 
for half an hour at the ordina^ te® 
warm water. * THn^Iid material'W^^ 
of s-tribromoaniline and -acetanilide, 
latter. ^ 

Trichloroacetfc acid acceleflwid the.-;^® 
pronounced manner thau'the ofiw litrfds ^ 
experiment similar to that.juat dee^bet^ 
anilide was produced after tWOTty hourajat 1 



deeular 
propor- 
ifwas kept 
iiiiired into 
^i-inixture 
of the 


Formation of BiacetyUmiliiei. 

The formation of diacetyl ^rivatives is aided by sne peeenco of an 
acid, but in nothing like the same degree^ that of^ttlvlgl^oacetyl 
deritfctiTeS ' 

A. solution of 0‘2' gram of s-tribromoaniline .Ht-j&&s.of acetic 
anhydridej to which 0'25 gram-molecular prhport&'i^^huric acid 
was added, contained only the'monoacetyl derivatlfftiStS ttn minutes. 
After remaining for tbrm hours at theordlbary the fonSa- 

tion of the diacetanilide was distinctly shown by' the .i^^^ssion of the 
melting pMnt from 231° (thp melting poibtjrf tluflj^ilfi^tyl derrs- 
^atire) tff_193— 2J3“, but Mily. after li»ty-«gbt hotfeiel§^ftte diacetyl- 
ation complete. " y ' • 

-If, on the other hand, this miztaret“'tonmitiw'^|® 'monoacetyl 
derivatfre and the sulphuric acid,- was nlifaii>iMj^>ty-80°, instead 
of at the ordinary temperature, a quii^^j^^^^^version into 
the diairatyl derivative was brongd>t aho^^AlgEi&^mr. That the 
elevation of temperature akme is not the production 

of the diacetyl derivative is shown by tha' jgli9^i|i^^(y ititer seven 
hoars’ beating of a solution of the jar iimfec anhydride 

at 70 — 80° is some 70 per cent, of the 
At the ordinary temperature, no chaiifj^l^^B^l^jd in a solution 
of the acetanilide in acetic anhydride after al«eg}^add. The mixture 
of acetic anhydride «nd acetic add need by lu 1343), as the experi- 
ments described in the foregoing deinoiu^|t^ wilt not carry the 
acetylation further than the formation of the mwoeoetyl derivative. 

The speed of diacetylation is markedly^pem&aton the constitution 
of the aniline. For example, when a nitro-grenp r^dacee the psra- 
placed bromine atom, as in ’ 2 : 6.dibroiBo4-ni^roBniliDe, mono- 
acetylation in acetic anhydride solutiofl is complete in five minutes in 
the presence of a quarter or even one-thirteenth gram-molecular pro- 
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lortion of. gnlphario aeid. Thig J^g aH the reigArlotble^ gg t'he 



)-5 gram of. 

[f the 
inilide 
icid is 
jn that p§ 
^oiet of 
ifter two; 


anhydride foe 
jins in ^pension. 
Hil^e^ffa^idly, the 
sidphnric 
fo !“ rolLci^ "quickly 
tael ting 
, and 


AcDori^it^0sS^Wii^^> the wodeijation of 

acetylation of by^zy.^Mi^ by sulphni^li^d i^l^^^ have been 
first ohser^;and ^t pinctica in tjM .Me^^pii&^.'o^dl^, ^., 
by Franchimont (Con^ tmd,, 1879, 89,.-if I),. . Th|g e|ipDDigt aged the 
acid an an . eitgadtive iq^ zinc chlo^dV simUar„^Taagents,' and 


$ as dehydrating ag^nt. however, 

^ghVof Skranp’g resDttii.| 'lattei^aaBa^ined 
gnljditiric acid had a^ac^ ppwer^^,hff«t on 
'varioiaa hTdroxy-coinpoandB by,.^nel^ Jinhydride. 
" use 

_ iS a^fyBkjtion’bt^^eillt^«d|hym^ (^ .wnoino- 
^|^^veFaMtioii.(j9gr;, 18^ 31,' l2^') of acetyl 
of^e cq^pont^^ quinones 
- 1^' Cah'gcansrij W i«|feded aa^ 


seemed >|p ^ 

is untena^ 
that mere, 
the acetyl 
Later, 

orsulphuiMI 
phenols, Ae.! j 
derivatives J 
with acetio 
a reaction of 
To test the 
which yields 


«i|l^arent'aad!praj&rechom «-tribftimophen<d, 
dnivattw' (m, p? 83^, eaaly isdfcted and 
weighed. In^'H ^ p jos g ii oe O'W gnuMnoleevlar prop^on of 
sulphuric add, i^s^atitg^of the pherol in a mlztoie of acedoj^d and 
acetic anhydi^i^l|er '^^)| al^e wdina^‘;t«BpaB» 
contains ody aes^^af^'half an hoar,* ','Oh nplaangJ^ sulphuric 
acid by perchlom jup^Soeifylation jh eqspdly rapid.'' ln.'£he ahsmee of 
acid,' the phenol ^hifi&i^ied after t««nty-f<»a bbdr^^-'ll^a add 
reacts with the pfli^i Iwoiniiie being eliminitedi' wbdilt hydrochloric 
and trichloroaOo&iaddf soaroely prodnoe an appredahle effect. 


‘Jirt AM. 

In our experiments,^ have demonstrated that many adds^ not only 
sulphuric acid, are hDodermton of acetylation.*' "For tide effect to 

* In D.B.-P. U70SS, a m|thod'of aoetylating ptuaylgljeine^eeariMxylie acid by 
•taratiDg a solution in aceUe uhjj^ride with dry hydrogen chloride ia deacribed. 
lite reaction appears to bo ascribed to the formatioB of acetyl chloride. 
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appear in tiie case of amine?, onr results show it to be essential that 
the amino-group should possess very little power of combining widj 
acids to form ammoniom salts. The speed of acetylation of the more 
lasic anilines is lowered, not raised, by acids. When the amino-group 
is between two ortho-placed (negative) groups, its combining power 
with acids is, as is well known, greatly reduced, partly possibly 
on account of the negative character of these ^roup.s, and partly 
by virtue of a steric effect. Moreover, such au amino-group reacts 
very tardify |pth acctylating agents, such as acetic anhydride or 
acetyl chloride. lienee the sppcific accelerating action of the 
acid has an opportunity of making itself felt, and is no loiii'er 
masked either by the convension of the amino-group into the 
ammonium compound, which at the .same time removes the acid, or by 
the too rapid action of the amiuo-group with tho acetic anhydride, 

It is not easy at present to state with precision what is the put 
played by the acid. Thiele %nd Winter (AnnaleTf, 1900, 311, 3411 
are of the opinion that in tho acetylation of hydroxy-groiips 
anhydride of sulphuric acid and acetic acid, OlIj’CO'O'SOjH, is ilrst 
formed, which then reacts with the hydro.xy-gronp. This substance iins 
thought by Franchimont to be present in solution.? of sulphuric adJ 
in acetic anhydride, and to become converted into a sulphonic deriv- 
ative of acetic acid, which he isolated. 

The peculiar behaviour of nitric acid may be accounted for iu this 
way. The anhydride formed thus : 

■ch;-co>+«o-no,=ch,-co,.no,+ch,-co,u ■ 

might react with tho aniline according to one of the equations : 

Ar-NHj -t CH3-C02-N0,= Ar-NU-NO^ -k CH,'UO,H 

or 

- Ar-NHj -k CHg-COj-NOj = Ar-NH-CO-CIf, + HNO,, 

As a fact, the acetanilide forms a very small fraction of the pio.luct, 
whereas m the case of sulphuric acid the reaction is maiiilv, if not 
entirely Ar-NH, -k CH3-t;iVS03lI = Ar-NII-CO-CU^ -k If-vStk, Tl.v 
feeble effect of hydrochloric .acid may also bo due to a rclurtaucc to 
form an anhydride, which i.s in thi.s case .acetyl chloride. 

If the cause of the acceleration is to he found in a union of the arid 
and anhydride, it may bo .suggested that the complex is not a artiriite 

anhydride, but rather of the nature of an oxonium salt, 

D Is ' V'Xlg’CO 

n such a view Jes.? difference woirfd be expected between the various 
acids than on the hypothesis that th'ft formation of an .anhy.h i.le is 
the first step. \ 

The presence of an acii) lias another effect, which prrilmliiy 

an inipottant p.irt when the acetylation is curffietl out iu luotii; 
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solution, that is, in greatly accelerating the interaction of \Yater and 
the anhydride. In this way, the small quantities of water present in 
the acetic a#id, or in. Jhe acid added as catalyst, are removed, and 
hence the reverse reaction, the hydrolysis of the anilide, is rendered 
impossible. 

I’he effect of variation of the proportion of the acid on the rate of 
jicetylation of aminBs and phenols, and a study of the dynamics of the 
reaction, are under investigation. The preliminary experiments in- 
dicate that the speed of acetylation is proportional tg the square of 
the concontaration of the acid, that is, doubling the concentration of 
the acid quadruples the velocity. 

Preparation of the Monuacetyl DerivatiMs of Di-ortho auleliluted 
Anilinea. 

Most anilines with two neg.ative gro^s, such as the halogens and 
tlic nitro-group, in the ortho-position witli respect to the amino-group 
can be quantitatively converted into their monoacetyl derivatives by 
the following procedure. 

One gram of the aniline is dissolved in 40 c.c. of glacial acetic acid 
(9S~100 per cent.), or in some cases when the aniline is very in- 
soluble it is suspended in this quantity of solvent. Acetic anhydride 
is ne-vt added to the' mixture ; we have generally used 15 grara-mole- 
mlar proportions of acetic anhydride to one gram-molecular proportion 
of aiiiUno, that is, from about 4 — 6 c.c. of- acetic anhydride for one grain 
of aniline, according to the molecular weight of the aniline. O OS c.c, 
(about four drops) of concentrated sulphuric acid is then introduced, 
and the mixture kept at the ordinary temperature for forty minutes 
to an iiQiir. U is then poured into 100 c.c. of warm water, whereupon 
the anilide immediately separates. Incre.ase of the acetic anhydride ' 
hastens the acetylation, but there i.s d.auger in some cases, it too large 
an (’.xcoss of acetic Jnhydrido is present, of the production of tlie 
diacctyl derivative. 

We have found this method well adapted to the preparation of the 
inonoa 'ct)d derivatives of 2 ; 4 : 6-tribromoaniline and other similar 
ttriluilogen aniline.s, for 2 ; C-dichloro- and 2 : 6-dibromo-4-nitroaniliues, 
for i : 4-dichloro-6-nitroaniline, and for 3-broiuo-5 nitro-p-toluidiiie. 

'2 : ij Dibromoaniline appears to be somewh,at exceptional, and is 
acetylatod only if the proportion of anhydride is considerably higher 
tliiin that given above. We have prepared the moaoacetyl derivative 
hy dissolving the aniline in acetic anhydride and adding the usiml 
propuriioir of sulphuric acid. The acetylation was complete in two 
hours, 
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Preparation of Diacetyl Derivatives. 

The di-o-siibstifcuted anilines just menlional all f(»'m diaectjl 
derivatives with ease in l-he presence ol mineral acid when the mixture 
of aniline and acetic anhydride is not diluted with acetic acid, but the 
rapidity of the reaction deiiends cnusideraViy on the constitution of 
the aniline. For example, 2 : 6-dihroiuo-ja-nitroaniline yields a diacet)! 
derivative more readily than s-tribroinoaniline. 

s.TribromoJ.iaceianilide.—'^b\s. compound can be easily prepared in 
the following m.anner : 1 gram of n-tribromoaniline is dissolveil in 
40 c.c. of acetic anhydride to which 0 03 c.c. sulphuric acid (| grain- 

niolecular proportion) h.as been added. The mixture is placed outlie 
water-bath (70—80=) for one hour, and then poured into 100 c.c. 
warm water, whereupon the diacetyl derivative crystallises out in Hie 
pure state. 

2 : ^-Dichloro-i nilrocicetnnilkh. — One gram of the aniline is 
suspended in 40 c.c. of acetic anhydride to which 0-08 c.c. uf 
sulphuric acid has been added. The aniline pas^es into solution, llm 
colour disappearing very rapidly. After rciuaining for two honrs at 
the ordinary teniporature, the mixture is poured into warm water. 
The diaoetanilide separates directly in a nearly pure state, melting at 
138° instead of 140°. 

The Acetylation of lltptahromo-’p-hjihvxydiphenylamine IfS-Tribromo- 
phenyl-T : 3' : 5' : Ij'-lelrabroino A liydroxyphenylatnine). 

In our investigation of the hydroxydiphenylamincs (this vol., p. :i 1 1), 
we were unable to prep.irc the acetyl derivatives by heating the 
compounds with acetic anhydride and sodium acetate in the onliiiaiy 
way. We find, however, that the monoacetyl derivatives, in which H.e 
acetyl group has replaced the hydrogen of the ^ydroxy-group, cuii ha 
very easily obtained avhen a trace of sulphurie acid is added to tlie 
anhydride instead of the sodium acetate. 

0’5 Gram of heptabromohydroxydiphenylamiue is Buspeiukd in 
50 c.c. of acetic anhydride to whicii O’l c.c. of sulphuric acid ha.-; bec^i 
added. The mixture is warmed for fifteen minutes on tho watci Ijitli, 
when the compound completely dissolves. On cooling, the ac-tde 
separates in small, colourlc.ss, granular crystals, molting at 103\ Ihe , 
in.solubility in warm alcoholic .coilium hydroxide showed that tlic com- 
pound no longer contains a hydroxyl group : 

0T2I2gave 0-2{f43 Agllr. I5r = 71-74. 

• requires Ur = 71 '78 per cent. 

Univkji.siiv CoLi.ruK or Xoirni \Vali.s, 
bA>GOK. 
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CXX , — The Hydrolysis of Amijydaliu by EmuLsin. 
Part I. 

By S. J. Manson Aold, Ph.D. 

;szvMi!S do not, as a general rule, Mcur singly, and it is frequently a 
latter of difficulty to isolate them from the mixture. The influence 
[ these enzymes on one another his not yet been made the subject of 
nuch investigation, and it seems within the rang| of possibility 
hat the presence of other enzymes may have a distinct effect on t^o 
cfioii (compare Henry and Auld, ’Proc. ifoy. Aoc.,’ 1905, 76, B, 568). 

^ is a matter of concern, therefore, that it has been just those 
erments occurring with numerous others that have been employed for 
lie study of enzymic action. Malhase, diastase, zymase, and lipase are 
ill e.'samples of this. It is also the case that many of these enzymes 
HT'iu' in numerous forms, and their source must of necessity he 
-egiinled as a factor both in their action and their examination. The 
oialta-'O of yeast, of malt, and of germinating Indian corn {Bar., 1 89.5, • 
28, 1050) are very decidedly different in many respects, and a whole 
scries of diastases is known. « 

For these reasons it seemed desirable to extend the investigation of . 
euzyiuii! actSm to emulsin, which, so far as we know, can be readily 
obUiaed in a state off" purity,” that is, unmiied with other ferments. 
FuitluT, only three distinct typos of emulsin have been described, 
nduiely, the ordinary emulsin of sweet and bitter almonds, I’ruiius 
(iwyy /'i/iw I'Or. dufcis and Bruntit amygdalju ear. umara, the emul.'in 
»f Afp'rgillus niger, to which HOrissey’ (Itecherehes sur TEmiil.ni], 
I's^, 1899)-Sgl!Kbes a special action, particularly in the rale 
of its decomposition of arbutin, and an emulsin associated with phaspo- 
kcalin (linamariu) in young flax plants and seeds and in Btiaseolus 
lumius beans. The latter enzyme was slated by Jorissen and Hairs 
{Hull. Acad. rog. Btlg., 1891, 21, 518) to decompose both amygdalin 
ard linainarin, whilst the emulsin of sweet almonds was without action 
on the latter. It has been shown, however, that Jorissen and H iii s^ 
cpnbiii is probably a mixture of ordinayy emulsin with a maltase like 
lermtiit, which causes the decomposition of phaseoluuatin. It i.s 
'lobsilile. also, that IlOrissey’s aipergillu$ emulsin is identical with 
that of almonds, the evidence to the cohtrary being rather uu- 

satidaoloiT, • 

A tliii I fact renders the investigation of oTiinlsin action necessary 
“d aibant.igeous ; on Fischer’s system of relalinf enzyme action to 
coafiguiatioii, emulsin is the ferment which alone decoui pp.^es the 
^glucoside.s, and in this way is complementary to nialtasp, which only 
ibHiiik.s the a-isoiucrides. 
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The hj-drolj'tic iiction of emulsin has cot been the subject of mucli 
investigation. One or two old and poetically valueless publications 
exist (coippare Marckwort and HUfner, J. p-. Gliem., 1875, [ii], 11, 
202), and the only work of* any importance on the subject -is that of 
Tammkim {Zeilsch. physiol. Chem., 1892, 16, 271), who examined tho 
action of emulsin at the same time as that of invertase and dia.stasc. 
Although generally regarded as a valuable investigation, it contains, 
even in the small part devoted to* emulsin, numerous inaccuracies, 
some of which will be referred to and discussed later. It must also 
be remembered that, at the time of the invcstigatioi^, the law of mass 
was supposed to govfern the course of enzyme action. 

It was decided to study the action of emulsin principally wit)) 
regard to its hydrolysis of amygdalin, the glucoside with which it is 
chioHy associated in the vegetable kingdom. Amygdalin and emulsin 
arc co-existent, for exampde, in the seeds of I’runus amt/jplalus, and on 
macerating these with water the enzyme h 3 drolyse 8 amygdalin with 
the production of one molecule each of bcnzahlehyde and hydrocyanic 
acid and two molecules of dextrose : 

CsoHojOiiN + 211.0= CsHs-CTIO + HCN + 2CjH„0„. 


The “ Kmuhin " of Flax, and the Enzymes oj Phaseohis lunatn.s and 
Matiiliot utilis-sima. 

As previously mentioned, Jori.ssen and Hairs isolated a glucoside, 
linamarin, from germinating flax seeds, wliieh they found to be 
unacted on by the emnlsin of almond.*. Co existent with the gliico.-idc, 
however, was found an enzyme which, besides hydrolysing limunarin, 
al.50 decomposes amygdalin and salicin. Up to the present, tlie gciienil 
view has been to attribute the.'e different decompositions to the came 
ferment, and conseiiuentlj’ to a.ssumc tlie existonce of a special form of 
emulsin (.see Ofi[ienlieimer, Die Feniienie, p. 215). It has latcl}' 
been shown that the cyanogenetic glucosides of flax, Linum mdtalii- 
simuiii, and of sweet and bitter cassava, Hanihol utilissima and ilanihol 
dipii, are identical with phaseolunatin obtained from F/iaseoius I'ljiatm 
beans (Dunstan, Heniy, and Aidd, Pros. Hoy. Soc., lOOG, 78, H, 
145, 152). It was tir.st stated (Dunstan and Henry, Proc. Hoy. .'ioc., a 
1903, 72, 285) that phaseolunatin is hydrolysed by emulsin, bm it 
has now been shown that this is not the ca.srf, although the enzyme 
accompanying phaseulnaatin also decompose.s the naturally -oectn ring 
^-glucosides (Dunstan, Henry', and Auhl, Proc. Hoy. Hoc., 1997, 79, 
B, 315).^ Similar ob-servations were made with regard to the gliieo.zide 
and enzyme of ca.ssava. It has been further shown that in decom- 
posing jjhaseoluualin, the enzymes associated with it in tiie v.iiious 
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plants act as maltaae-Iiko ferments, and in similarly decomposing 
amygdalin, dsc., as emulsin-like ferments. 

As it was thought that the ferments were probably jnixtures, 
atlenipts were made to decide the que.stion experimentally. It will be 
hoen by a reference to tiible-s Iff. and IV. that the hydrolysis of the 
^.glncosides proceeds mi*h more slowly than that of phaseolunatin. 
The case is, in fact, almost exactly analogous to that of the maltase 
contained in extract of malt. It has been shown by Marino and Fioren- 
l ino {Gazsetla, 1906, 36, ii, 395) (hat this enzyme decompose.s both 
a-glucosides, for example, maltase and a-raethylglucoside^and ^S-ghico- 
siilos, like amygdalin, salicin, Ac. This dual action is ascribed to the 
^:uiie enzyme. It is probable that the maltase decomposition may be 
regarded as the primary action, and the emulsin-like hydrolysis as 
secondary. As the action of phaseolunatase * might be explained in a 
similar manner, it was thought advisable to test it from this point 
of view. 

Experiments were first made to determine whether a difference 
between the optimum temperatures of the actions on amygdalin and 
phaseolunatin could be observed, but very inconclusive results were 
obtained, and the attempt was eventually abandoned. The optima of 
both actions seemed to bo between 40^ and DO’. 

it has been observed, in general, that the maltase ferments arc more 
delicate than emulsin, ami particularly more sensitive towards he.at 
when in the dissolveil state. Liutner and Kriiber {IJer., 1895, 28 
1050 ) have shown, for example, that yeast malta.se is destroyed at 
56 °, wliereas emulsin retains a portion of its activity after being 
liealed for soma time at 70’ (Henry and Aiild, loc. cil). It was 
thought possible, therefore, th.at if the action of phaseolunatase is due 
to two distinct enzyme.s, they might beliavo differently towards heat. 

'Ihis has actually been realised experimentally. By carefully heating 
the enzyme solution and observing the relative rates of decomprositioA 
of amygdalin and phaseolunatin, it has been possible to prove that the 
activity towards the latter glucosiJe is destroyed before that which 
cuises the decompo.«ition of the /3-glucosides. This can readily ho 
seen by reference to table V. In the present state of our knowledge 
(f Ibti enzyme.s, it is quite justiti.able to conclude from these results 
that [iliaseolimatJLso contains two distinct enzymes, and lhe.se in.av 
be ilrdgnated the a- and ji enzyine.s, oorre.sponding with their activity 
towards u- and /1-gincosides. This is prefer.able to n.aining them 
maltase and emulsin rc.sitectively, for, although the former enzyme 
docomposes maltase and a inetliylglucoside, tho action in both cases is 
\oiy slow and limited. The higlie.<t dcconqiositiuns of umethyl- 

111" !■ mi " |di.is.-.,liiiiat»M-"i.. iw.i l.ii.j.r. ...iit I lie mi \ lures of in;- vie. - in li e 
' “ |i. Mil ,j.., ire will,, ml i.gur.l 1.. tli. ir .boil aelivifv. 
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gluQOside were obtained by employing a simple aqueous extract of 
white (cultivated) Fhaseolut lumtus beans containing no cyanogenetic 
glucoside, obtained by macerating tho meal with 12 volumes of water 
mixed with toluene. Fifty c.c. of this solution, added to 10 c.c. of a 
3 per cent, solution of the glucoside, and kept at 40® for thirty hours, 
caused a decomposition of 9 3 per cent. 


T/ie Dynmiiies of tht Hydrolytia ofAmygMin ty EmuUin. 

Tho dynamical study of an enzymic hydrolysis differs to a cert.iin 
extent from that of an ordinary chemical reaction, principally because 
the products of change eventu-ally exert a decided influence on tlie 
character of the hydrolyst. This action being very slight at tlie 
commencement of the hydrolysis of. amygdalin by emulsin, the 
measurements of the velocity of reaction have been carried cut, 
as far as possible, over short periods in tho initial stages of tlie 
reaction. 

Injluence of the Concentration of Emtdsin . — The effect of changing 
the concentration of emulsin on its action on amygdalin ha.® been 
studied by Marckwort and HUfner (foci cil.), who added eimihin 
dissolved in glycerol to a solution of acjygdalin and estimated the 
amount of glucoside decomposed after fifteen minutes. Their results 
are, however, practically worthless. 

Tammann {loc. cit.) has also investigated the effect of increa-sing the 
quantity of emulsin in studying its action on salicin. Here, howwor, 
ho followed the action by means of the polarimeter, and in conseq nonce 
his results have no absolute value, owing to the fact that the rotatory 
power of a mixture of salicin and dextrose is not directly proporlitmal 
'to the amount of those substances present in solution. He tiuds in 
jiccord with the previous workers, that the amount of salicin hydrolycod 
increases with the concentration of the enzyme, but apparently Joo.^ 
not find any definite relationship between the emulsin prcscut and 
the velocity of reaction. 

By measuring only the initial velocities induced by v.iiyiiig 

quantities of emulsin in separate solutions, and thus avoiding any 

complications due to secondary action of the decomposition products, 

it has been found that with small concentrations of the enzyme the 

velocity of hydrolysis is proportional to tho concentration of emulsin. 

As tho concentration is increased this relationship cea.scs, and 

eventually a further increase in the quantity of omulsin pie ont 

produces no corresponding incre-rse in velocity. Taking the formula, 

V fC .1 

pi = fp'j , whore T, and are the velocities corresi>ondiug with 
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tlie concentrations and C^, the following values of “ n ” may be 
calculated from the results given in table VI : 


VdK ' «. 

1. ajb 0-610 0-96 

2. }/c-Q'89* 0-96 

3. r'ld 0-700 - Ife 



n. 

4-. d/e 0-731 

1-23 

6. elf 0-791 

1‘32 

6. fig 0-898 

’ 1 3t5 


Tn the above table, n = l for moderate concentrations of enzyme, 
but increases considerably with increase of concentration. Thi.s 
agrees to a certain extent with the observations of E. F, Aftnstrong 
(I'roc. /foy.-3S(>c.,1904, 73, 800) on the decomposition of lactose by 
kftir lactase. Slator (Trans., 1906, 89, -131) -obtained a constant 
value « = 1 for alcoholic fernientation by live yeast, but Herza" 
(Zeil3ch.phynol. Ckem., 1902, 37, 149) with “zymin” (yeast corf- 
served with acetone) found n = 2, and Euler {ibid., 1905, 44, 53) 
with yeast juice obtained values for n varying from 1-29 — 1-67. 

Influence of ilte Co7icentraUon of jlmyyciaKn.— O’Sullivan and 
Tompson (Trans., 1890, 57, 865) studied the conise of the reaction of 
invortase on sucrose, and came to the conclusion that the oour.se of 
enzymic hydrolysis follows the law of mass action, and that, like the 
eoi responding inversion by acids, it may bo expressed by the equation 


loi- unimoleeular reactions -. 



It was first definitely shown 


by Adrian Brown (Trans., 1902, 81, 373) that these conclusions 
ciuiuot be supported. (Working also with invertase. Brown found that 
tlie values * of 4 calculated from the above equation gradu.ally 
incica.sod instead of remaining constant. About the same time, 
Victor Henri {Compt. rend., 1901, 133, 891) formulated an empirical 
law to repres^t the course of inversion by enzymes, and arrived at 

the conclusion that the expression 244 = log?-i_? was valid. 

a - X 

In the case of invertase, Adrian Brown and Horace Brown and ’ 
Glrniliniiiug (Trans., 1902, 81, 388) showed that, when the con- 
centriition of the hydrolyte is great compared with that of the 
Ciizymr, the decomposition is a linear function of the time, but changes 
to the logarithmic law in dilute solutions. This has been realised 
ior other enzyme actions by different workers, particularly by 
h i)'. Armstrong (1‘roc.Jtny. Soc., 1904, 73, 500, 816, 626 ; 74,' IbS, 
1115) for the sucroclastic enzymes. 

It has uow been shown that for emulsio, also, the velocity of 
reaclioii is independent of, the concentration of amygdalin when the 
lattbi- is present in large oxcesa (table VII). Thus a constanl 
iW/ifi/y, and not a constant yVocfioii, of amygdalin is hydrolysed in 
unit time. I.arger quantitie.H of amygdalin begin to prorbieo a 
lotarJiiii. olloot on the action. 


4 .1 -2 
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^hese results throw do light on the course of hydrolysis when tlie 
concentration of the amygdalin is allowed to change owing to the 
latter being consumed in the reaction, and when outside inilueuce.s, 
such us the presence of the jn-oducts of change,, are brought into con. 
sideration. If, now, the experiments quut^ in table VII are critoiia 
of the velocity of hydrolysis throughout the reaction, the cinvu 
obtained by combination of time and hydrolytic activity should be a 
straight line. This, however, is not the case, for, although Hie 

velocity constants calculated from the equation _ »= -log 

• ■ t (1 - 

increa.se continually, the actual velocity decreases very considerably 
towards the end of the reaction, despite the fact that the hydrolysis 
does not approach completion. This maybe seen from table Vl[[ 
wliich also, from the values of i, proves definitely that the hydrolysj, 
does not follow the law of mass action. In the above expression, n 
represents the quautity of amygdalin originally present, and s: the 
quantity decomposed after a time t. The non-constancy of the values 
of k cauuot he duo to an action in the reverse direction, for this woiilil 
tend to decrease k, which actually increases during the coiu.se of 
action. 

It was shown by Horace Brown and Glendinning (foe. cU.) for tlie 
diastalic fermentation of starcli that the hydrolysis proceeded in two 
stages. In the first stage at the beginning of the reaction the 
decomposition was a linear function of the time, but later it attually 
followed the logarithmic law. The results obtained with emulsin uuv 
he interpreted in a similar manner. Up to a decomposition of nearly 
50 per cent., equal amounts are hydrolysed in equal times. From this 
point onwards, D decreases steadily. The results we« accordiugly 
recalculated from the niuety minutes’ decomposition, and the values of 
k found corre.sponding with this time as « = 0 and the decomposition 
.asa = l. Some of the numbers obtained are quoted in table X, ami 
from the constancy of the values of k it would appear that the omulsin 
action also falls into two phases, a linear and a logarithmic, both 
more or less distinct from each other. The linear pha.se e.xkuJ.s over 
a very considerable portion of the hydrolysis. 

It i.s worthy of note that, although most of the enzymes have been 
shown to act ajqiarently indepicndently of the law of luaes action, 
Fokin [J. Liiss. Vhys. Chent. Xbc., 11)05, 38, 858) has quite rcceiitly 
asserted that the actiou of lip.aso, obtained, for example, from the 
seeds of Lliehdonium nutju.% proceeds like other catalytic actions, in 
accordance with 5\ilhelmy’s hrgai'ithmic law." 'The ma.ss of cviilcnco 
being against .such a view of cnzyinic action, it seein.s dc.sirablc liiat 
lokiii.s results .should ho ic cxaiiiiiieil and Ihn ijiiostion of the 
procedure of liiroclastic action .settled. 
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I'he fact tliat the latter part of the hydrolysis of amygdalin by 
.^.inulsin proceeds according to the logarithmic law, might be explained 
l,y supposing that the shape of the curve of the action is merely 
fortuitous and due to partial destruction of the enzyme. Inhibition 
of the action by the products of change might also produce a certain 
roiistancy in the values of k. It Las been proved for invertasc by 
\iljian Brown, however, that where the concentration of enzyme i.s 
large compared with that of hydrolyte, the normal course of the 
liydrolysis obeys the l%w of mass action. The constancy of the 
recalculated k valhes might therefore he explained by assuming th.it 
tlie concentration of amygdalin had become eufliciently small to cause 
lliis second stage of the reaction. It was decided therefore to 
investigate the hydrolysis in dilute amygdalin solutions in the hope 
(lint this logarithmic stage would be actually realised. 

The great difficulty in such experiments was to obtain ,i suHicicut 
dilution without causing the reaction to proceed so quickly that it 
voiiM not bo followed quantitatively. Numerous experiments wore 
lurried out under varying conditions, and it was eventually fouud 
jiossible to trace the logarithmic phase of the hydrolysis (table X>. 

The generally accepted explanation of the fact that the velocity of 
iiizyiiie hydrolysis is independent of the concentration of hydrolyte is 
the assumption that a compound is produced by interaction of enzyme 
itiiJ substance. If the compound thus formed lasts for an appreciable 
time, it will follow that, assuming the enzyme to bo completely 
rngencrated, alteration of the concentration of hydrolyte will have no 
iffoct, and equal amounts of the latter will be decomposed in dpial 
times. Only when the concontratioffof the substance under examina- 
tion beoomes so small that a quantity of the enzyme remains nneom- 
binoi will it have any effect on the course of hydrolysi.?. The rc.-iuks ■ 
obtained with emiilsiu and amygdalin are completely in accord with 
tliis theory. It follows, for instanco, that the quantity of enzyme, 
being completely combined with the hydrolyte, is a measure of the 
.amount of compound formed, and therefore of the velocity of 
reaction. An increase in the quantity of enzyme should show a 
[irnjKutional increase in the rate of hydrolysis. Thi.s is, of course, 
adiially the case, although other workers have obtaineil restilts not so 
easily evpiained. Herzog Uor. cil.), for instance, showed that the 
velocity of alcoholic fermentation is proportional to the square of the 
eomcntr.ation of zyma.se. As pointed out by Slator (foe. cit.}, how- 
ever, llic eonstanr-y of k in Herzog’s re.sults is probably due to 
I'lU'tial dwomposition of the enzyme. Kokin's results m.ay pos.sibly be 
ex)il;uiied in a similar manner, for lipase, as is well known, is a 
|Miticul.irly sensitive enzyme. 

llttiirdution oj (lit IlyJrol’jtis. — Kiizyme action, in gener.il, i.s capable 
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of inhibition by a large number of agents, and it has been in the study 
of the effect of retarding agents that any insight into their structure 
and action has been obtained. 

Inhibition of enzyme hydrolysis may be caused in three ways; 
(a) By destruction of the enzyme ; generallywby coagulation through 
the action of substances of acid or basic character, sometimes by salts, 
and always by heat, (h) By combination of the enzyme with substancc.s 
other than the hydrolyto. (c) By reverse action. 

In the natural course of hydrolysis, only. the last two come into 
consideration, and (e) only to a very small extent. 

Retardation Caused hy the Products of Reaction . — In the enzyme 
hydrolyses already studied, it has been shown that the products of 
reaction are the principal factors in causing the reaction to cease, and 
that by removal of these products the action will proceed to a finish 
(Tammann, loc. eit.). 

The retardation caused by the products of the reaction of the 
hydrolysis of amygdalin by emulsin, namely, benzaldehyde, hydro- 
cyanic acid, and dextrose, has been investigated by the addition of 
known quantities of these substances, both alone and together, to the 
reacting mixture and observing the change in the velocity of miction, 
The results obtained are, on the whole, in agreement with some less 
comprehensive experiments carried out by Tammann in the same 
direction. Benzaldehyde and hydrocyanic acid have, it would npjKi.ir 
greater retarding effect on the action than dextrose, but here the 
results differ from those of Tammann, who attributed a stronger 
inhibiting action to hydrocyanic^ acid than to benzaldehyde. From 
tables XI, XII, and XIII this would not seem to be the case, and the 
values obtained are more in agreement with the views of Jacobson 
{Zeiisch. physiol. Chem., 1892, 16, 367) and Marino and Fioreutino 
(Gazzetta, 1906, 36, ii, 395), who contend that the action of emulsin is 
not affected by the presence of hydrocyanic acid. This, however, i.s 
also only paiily correct, as hydrocyanic acid exerts a distinct retarding 
action. 

It is impossible, of course, to draw any relationship between the 
retardation caused by benzaldehyde, hydrocyanic acid, and de.vtrose 
and the fact that they are products of reaction. The dextrose pi oinbly 
inhibits in this, as in other cases, by recombination with the enzynu to 
form complex carbohydrates, and the hydrocyanic acid will retard the 
action a.s a weak acid (.see later). The behaviour of the benzaldehyde 
cannot be explained in the s,ime manner. It seems, however, to he, in 
itself, a “ poison ’ toward.s enzyme action. As is well known, plienol 
is generally without action on enzyme activity, and is frequently used 
for sterilising purposes. Salicylaldehyde, however, at once inhibitf^ 
en-yme action, and has been used for this purpose in cases where it was 
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necessary to stop the hydrolysis at s certain point (E. E, Armstrong, 
Trans,, 1903, 83, . 1305). To the CHQ group therefore must be 
ascribed “ enzyinicidic ” propvt^ and benzaldehyde would naturally 
belong to this glass. That this is actually tbe.case'may be seen from 
(lie following eipetimenlf carried out with inrertase and sucrose. To 
two flasks eoiit|ii|ung I'S grams pf suerose dissolved in 15 c.c. of 
water werpJadSed 5 c.c. of a 1 per cent, solution rf an invertaso 
preparation, and in one of the flasks. was placed thpee drops of 
Iwiizaldehyde. ,^ter three-quairters of an hour at 31“, the respective 
..luiounts of sugar inverted as determined polarimetrically were found 
to be 51 '0 arid 39‘6 per pent., ... 

Inhibition of the Ilyirolytis by Acids and Bases . — The action of acids 
on the activity of enzymes has been the subject of a considerable 
amount of investigation, but, unfortunately, the results obtained differ 
very considerably among themselves, even when obtained under 
apparently similar conditions. It is thus almost impossible to 
foiiimlatC'a general law, and even for specific enzyme's an agreement 
as to the effect of acids has been arrived at only in one or two cases. 
It (an, of course, be said definitely that stroug acids destroy enzymu 
activity, but we are here only concerned with low concentratioms. 

W'itii regard to emulsin, the only esperiments on record are those 
of Jacobson tfoe:' eit), who investigated the property of various 
fei'uients of destroying hydrogen peroxide catalytically with evolution 
of oxygen. No quantitative experiments are on record, however, 
oil tho specific, action of emulsin when influenced by dilute acids. 
Jacolison's resgfKs on the catalytic activity of emulsin are of interest 
in tli.at they ^how that hydrochloric acid has no accelerating effect on 
tbe .ac tion even in dilute solutions. 

In studying the "poisonous" effect of acids on the emulsin 
hydrolysis, dilute solutions of sulphuric, hydrochloric, acetic, and lactic 
acids were employed. The results obtained are given in tables XVI, 
XVH, Win, and XIX,* 

The Inhibiting effect of alkalis (potassium hydroxide and sodium 
hydiogeu carbonate) haa also been investigated, and the results ore set 
forth in tables XX, XXI and XXII. 

In its behaviour towards acids and alkalis, emulsin acts in .a 
peculiar manner, distinct from the generally understood beliavionr of 
most of Die other unorganised ferments. In the first place, it would 
appear tliat the optimum action of emulsin does not lie in arid or 
.alkaline .dilution, as is the case with the majority of enzymes. True, 
hydKu v.anio acid in very small quantities Inas a slight accelerating 
effect on the action, but this increase in activity is not comparable, for 
example, with the effect of acid solutions on peptic proteoly sis. Emulsin 
eeems therefore to [rossess its optimum activity in neutral solution. 
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Of far gro.ater importance is the fact elucidated that during their 
gradual inhibition of the power of emulsic hydrolysis, mineral acids 
and alkalis only partly destroy the activity, and that a neutralisaticu 
by alkalis or acids restores or roactivatas the enzyme to a large extent, 
Senter (loc. cit.) has found that the inhibiting action of acids on 
luemaseis iwoportional to the concentration of the hydrogen ions, 
and from his results concludes that the enzyme is a - weak bn.se. 
Here, however, we have distinct primary evidence that emulsii, i,, 
capable of combining with both acids and bases to form salts, fidm 
which it may be recovered in the usual way. The enzyme would thus 
appear to be at the same time both acid and base, and is in lart 
amphoteric in character. Th.at neither of the functions is very strong 
is obvious from the fact that salt formation only takes place to a 
limited extent with the weaker .acid.s and bases. 

The possibility of enzymic s.alt formation at once raises the question 
of tho nature of enzymes, and e.specially whether the ferments them, 
selves are material sub.stauce.s and capable of actual salt formation, 
Unless this is the case, one must assume that the energy cenlrc.s of 
which the enzyme is compo.sed are bound tip so intimately with tlicir 
material iubstrata that chemical reactions involving the latier 
produce absolutely correspondiug effects on the former. In either 
case it must be concluded from the.«e experiments that the aotivity 
of enzymes is more intimately bound up with the molecule of tiie 
piotein compounds with which they are invariably associated, tliiin 
lias hitherto been genet ally siip[)Ofed. The protein molecule h .-tlf is 
both acid and basic iu character, and tho addition of small qiiaiitilics 
of acids and alkalis consequently causes protein salt formation. If, 
however, the acid or alkali is present in somewhat higher (nmen- 
tration, the structure of the protein i.s completely altered and aci l- 
albumins and alkali-albuminates are protluccd. From these enm- 
pounds, the protein cannot be regenerated. Tho connexion ivitli 
enzyme activity seems obvious: we hare* first of all with strung 
acids and alkalis of low concentrations, salt formation iu the protein 
molecule, and a corresponding p.aralysi8 of the enzyme. Higher 
concentrations of hydrogen and hydroxyl ions produce tho aeiii- 
albumins and alkali-albuminates, and destroy the enzyme activity. 

Considering the dependenro of the .activity of emulsin oii the 
presence of basic and acidic groups, and the fact that the gluno.^iiles 
hydrolysed contain no eorrc.s[iondiiig groujis for attachment, that 
is, that the comjxmud of enzyme and hydrolyte is probably not of the 
nature of a salt, it is [uobabic th.at the catalytic activity is bound up 
with a combination involving a dyiiaiiiic change in tlio cozyiiie 
molecule, siicb as would bo oxjires.sed, for example, in a cyilic 
transformation of amino-acid into acid amide. .Such a view of the 
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liydrolysis must, however, be reconciled with the fact that etnulsin 
is essentially specific in its action and only decomposes glucosides 
which contain the ^-lactonie grouping in the sugar residue. It is 
well known, however, tliat the protein molecule also contains carbo- 
livilnite groupings (compare BInmenthal and Mayer, Btr., 1899, 32, 
and it is not difficult to imagine combination of enzyme and 
Ijyiliolyte only taking place when both contain the same or com- 
jilementary similarly constructed sugar molecules. Such a view 
would be a literal fulfilment of Fischer’s*** lock and key” aspect of 
enzyme hydrolysis. 

Kxlenl of Oie Hydrolysis, — The hydrolysis of amygdalin by emulsiu 
is not complete. This fact was first recognised by Liebig, who 
holieved that the reaction proceeded only so long as the benzaldehyde 
|iioduced dissolved in the water. This, of course, is not the case. 
Tiumuann (loc. cit.) also showed that the action is not finished, but 
liis Jesuits differ from one another very considerably. Thus, although, 
ill other parts of the p.aper, decompositions of amygdalin as high as 
,Si) per cdft. are implied, in the set of experiments devoted to the 
ctfect of rlcreasing the quantity of cmulsin at 40” a maximum 
Jeciiinposition of only 60 per cent, is obtained. 

Ijiiite recently, and after this research was well advanced, Caldwell 
and Courtauld (Trans., 1907, 91, 670) repeated Tammann’s e.vperi- 
meiits, and calculated the amount of change by observation of the 
lotaloiy power and by estimation of the benzaldehyde produced, 
flicy found that the maximum hydrolysis after sixty-seven and nini ty 
lioiiis amounted to 98 2 and 98'5 per cent, respectively. Fiom 
i-tiinalions of the hydrocy-anic acid produced, however, only 86 I 
per (ont. of the amygdalin appeared to bo dccomjxjsed. Indeed, lower 
figuies were invariably obtained from the hydiwyanic acid than 
from the benzaldehyde or rotatory power. No explanation of this 
deficiency is given, although such a deficiency is apparently to be 
asrrihed to the hydrolysis of all cyanogenetic glucosides. 

Kinploying the method described later for the estimation of hydro- 
lyaiiic .acid, no difficulty was experienced in obtaining much more pro- 
louiiil decompositions of amygdalin cjrlculated from a hydrocyanic acid 
Iri'is than those described either by Tammann or Caldwell and 
t'ourt iulil. lleferring to t.ablo VIII, it will be seen that a decompo- 
fifion Ilf 93 3 per cent, is recorded in only twenty-two hours. In other 
cast's, where the decomposition was mcasurcil over twenty-four liours 
and laigoi- quantities of cmulsin u.sod, 97 1) jicr cent, of the amygdalin 
'ras fiiuud to be hydrolysed, hut this was the maximum decompo.sit iiui 
observi'l, U i.s .suggested that Caldwell and Courtauld's resulU are 
siimewhit high, as by carefully leiuoviug the hydroeyanie acid from 
ilkaliiiu solution with ferrous and ferric hydroxides and then esti- 
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mating the bonzaldehyde by Ripper’s method {Zeiinh. anal. Ghem., 
1902, 41, 61), values have been obtained agreeing approxmately with 
those from the hydrocyanic acid estimation. In some ca^, indeed, they 
were slightly lower. The results obtained are given itt table XXII [, 

The Equilibrium, ifseersiAiftij/.— Although the amount of glnco.si(lo 
remaining undecomposed (say 2 per cent.) falls, .far s^ort of that 
claimed by Tammann, it is still sufficient to cause an aSnmption of 
equilibrium, an equilibrium which that author claims t^^ dependent 
on temperature. 

Tammann himself tested the synthetic action of emulain by placing 
glucose, hydrocyanic acid, and benzaldehyde on his tongue together 
with some emulsin, and awaiting the bitter taste of amygdalin. He 
failed to obtain any indication of reversible action by this means 
however, which is scarcely surprising. No further experiments in this 
direction are on record, although Emmerling (Ber., 1901, 34, 3810 ) 
h.as succeeded in synthesising amygdalin from mandelonitrile glncoside 
by the aid of maltase. An extensive series of experiment) was there- 
fore set on foot to test the synthetic action of emubin as an eiplana. 
tion of incompletion of the hydrolysis of amygdalin. The experiments 
were of tu^ classes, namely, those where the amount of reacting sub- 
stances present was measured from time to time, and» that where an 
attempt was made after a considerable period to isolate amygdalin 
Both series were wholly unsuccessful, and no account of the exjieii- 
ments need be given here. 

Effect of Temperature on the Ilydrolpeis . — Temperature has a very 
marked effect on the velocity of all fermentation processe-s. The 
velocity of reaction is generally very small at low temperatures, and 
gradually increases to a point known as the optimum temperature of 
the ferment, from which point onward it again decreases until the 
ferment is completely destroyed by the heat action. 

Tammann states that the temperatnre has a great effect on the 
amount of amygdalin decomposed by emulsin, that is, on the end point 
of the action, and uses this as a main argument against the incom- 
pletion of the process being a chemical equilibrium. His views will 
apparently not bear investigation, however, as will be seen by con- 
trasting his results with those quoted in table XXIII. The liiglie.4 
decompositions during the hydrolysis of saliein and amygdalin by 
emulsin were obtained between 45° and 60°, and, as previously men- 
tioned, amounted only to about 80 per cent. At 40°, the end point is 
stated to be at a 60 j)er cent, hydrolysis of the amygdalin present. 
Contrast this, however, with the 93 per cent, and 97 per cent, 
hydrolyses obtained at the same temperatnre without any gre.it dilii 
culty, and the erroneous nature of Tammann’s statement become.s 
apparent. 
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Temperature Goeffieiml».—T!ha general method of expressing the 
•oli.ingo in ^el^i^y of reaction due . to change of temperature is to 
calculate th6,^tia,of tel<witieg f« an interval of 10°. For most 

reactions^ ^^^lieSvbetween 3’iuid:5,' 

■ .i'- ■ 

For tlw A^rolyds of amy^iUin by emuUin, measurements were 
made at eYStty 6° from 16° to, and o»Iy initial velo^ties were taken, 
that is, wh^the vel^ity was stfll a linear time function. The 
observations^re thus- absplutely compara’ble. It will be observed 
from tables XXIV and XX^ that the temperature-coefficient varies 
with the temperature, apd only twice reaches the general value of 
between 3 and 3. The results are of the same order as those 
calculated from Tammann’s figures for salicin, 

Opportunity is taken here for correcting a serious error in this con- 
nexion in van’t Hoff’s “Lectures on Theoretical and Physical 
Chemistry, Part I.” On pages 225 to 235 the velocity of the fermen- 
tation of B^'cin by emulsin is continually referred to as having a 
temporaturfrboefficient of 7T4 at from 60—75°. These figures are 
oblfiined by calculation from experiments by Tammann (ZeiUcJi. 
fhjsikal. Chem., 1895, 18, 433). This is so obviously eifoneous, it 
having beenshflin that the velocity of reaction of emulsin hydrolysis 
is practically, nothing at 70° (.Henry and Auld, he. eU.), that it is 
hardly neceaga^y to turn to the original to find that the results refer 
to the rate ef destruction of emulsin activity on beating. This, as is 
well knowlf; increases with great rapidity with rise of temperature 
and thus affords a temperature-coefficieut of abnormal size. 


Exfebimenta l. 

Analytical. Three chief methods are open for the measnrement of 
the hydrolysis, namely, estimation of the amount of hydrocyanic acid 
produced, melsurement of the amount of dextrose formed, or observa- 
tion of the change of roUtery power of the liquid. The two last 
method, are open to serious objection. Estimations of dextrose depend- 
ing oii'its power of redneing alkaline copper solutions are difficult 
to carry out rapidly and accurately, and the fact that the character of 
the di xtrose residues in amygdalin was unknown, made it impossible to 
follow the reaction by means of the polarimeter. To these objections 
must !)« added the posjibility of the intermediate formation of a digincosc 
0 unknown reducing and optical rotatory power. Determination of 
^ 6 iiuioiMit of baDzaldehyde formed or of Uie deoroH-*?© in the ijuantiiy 
« amygdalin present oflFering no satisfactory solution of the (piestion, 
it was ilecided to follow the hydrolysis by estimating the hydrocyanic 
“1 piodmed. At first, this was estimated by means of standard 
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silver nitrate solution, but as this process could not be carried out 
with accuracy in the experimental liquid and consequently ueces.!. . 
tated a distillation for each estimation, it was abandoned in favour of 
the modification of Fordos and Gelia’ method (J. pr. Chtm., 1852, 59, 
255) described by Dunstan and Henry {Proc. Roy. Soc., 1903, 72, 287). 
This method consists in titrating thf liquid containing hydrocyanic 
acid with a standard iodine solution : 

HCN + l2 = CNI + Hr. 

Excess of sodium hydrogen carbonate solution is addeirto prevent an 
accumulation of hydriodic acid. 

As it was necessary to work at temperatures where a considerable 
amount of the hydiocyanic acid formed would 
be in the gaseous state and would otheYwiso oc- 
casion a loss on opening the experimental ves.sels, 
special apparatus was devised to prevent any 
escape of vapour. In mo.st of the experiments 
a separate vessel was used for each concentration 
of the reacting substances, and in such cases 
the small .apparatus shown in Fig. 1 was em- 
ployed. During the course of the reaction, the 
two taps, A and B, are kept glosed, At tlie 
moment the hydrolysis is to be stopped, both taps 
are opened, and saturated sodium hydrogen car- 
bonate solution Hows into the bottle from the 
funnel At tho same time, any escaping vapour 
is forced out through the side-tube D, and bubbles 
through the solution in the funnel by which it is 
carried ba'-k into the flask. When most of tlie 
bic.arbonate solution has been run in, the tap.s 
are again closed, the contents shaken, and cooled 
under the tap. If the tap A alone is now 
opened, the remaining sodium hydrogen carhonale 
solution is sacked back through the side lubc, 
and frees it from any hydrogen cyanide remain 
ing. The contents of the flask are then titrated 
in the ordinary manner, using starch solution as indicator. 

In those ca.ses in which it was necea'ary to carry out a scries of 
experiments in the s-aroc solution, and abstract aliquot parts for 
examination at stated intervals, a diflorent arrangement was re()uiicii, 
owing to the necessity of keeping all tho hydrocyanic acid in tho 
(lis.solved state. It was found by e.vjieriuiont that asuifaco of mctillic 
mercury had no inhibiting effect on the action of emulsin onamygdaliii, 
and the arrangement seen in Fig. 2 was consequently employed. 1 he 
experimental vessel consists of the tube A, closed at the top by a tap, 
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^•and fitted with a stoppered side-tube, 7?, to facilitate the introduc- 
tion of the enzyme and hydrolyte. The lower part of the tube is 
filled with mercury, which can be raised to the 
desired level by means of the reservoir D, 

The apparatus containing the amygdalin solu- 
tion having acquire;! the necessary temperature 
by immersion in a thermostat, the emnlsin is 
added, and the solutions well mixed. . The 
up X havinji been opened, D is now raised 
until the liquid just fills the vessel. The tap 
is now closed, and the whole apparatus im- 
mersed in the bath. To remove a stated 
volume of the liquid for examination, the bulb 
D is raised, and on opening the tap E the 
liquid is forced out into the tafiped pipette C, 
which is connected with the tulre A hy a 
small piece of indiarubber tubing. The liquid 
is then run out into excess of sodium hydrogen 
carbonate^olution, and tlie pipetle washed 
out with the same liquid. 

The sodium hydrogen carbonate thus effects 
a three fold purpose. It absorbs the hydro- 
cyanic acid, it is necessary for the iodine 
titration, and its addition at once stops the 
action of the emulsin. Tlie accuracy of the last statement i.s seen at 
nnco from the following table ; 

Table I. 

For each experiment, 25 c.c. of amygdalin solution (2 per cent.) 
were mixed with 2 c.c. of emulsin solution (2 per cent.). After 
twenty minutes, the sodium hydrogen carbonate (norni:^ solution) w is 
ailJ«i,and the reaction alloweil to proceed for another twenty ininuU-s. 


If' nf ai’lion, 

NaHCO,aa.K*.l. 

HCN formotl, 

Ainygilalin liccomj 

mills. 

c.c. 

Kram. 

jKT cent. 


— 

0-001 HO 

12-7 


0-25 

0 00197 

is-1 


(»'5 

0 OoUl 



ro 

O'OUlH't 

ViH 

' 1 ') 

2 0 

O'OOIHO 

12 T 


r^ss-r.’. 

For the hydrocyanic acid titration, it w.as found that .V .’iO iisline 
solulinri gave tliB best results, hut A’/lOt) iodine w.as .also usoLin s<une 
rases whore only a small dacompo-ition had Ulcen place. When .\’ 10 
ioiliiie was cinploycri, the nasiilts were not eonsliint, but incrca.sed 
coiisi.lorahly on standing. This was probatdy due to the proilm lion of 
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Lirj^er qnaDtltiee ot hydrogen iodide than could be absorbed at onceity 
the sodium hydrogen carbonate, and the reaction being reversible, 
hydrocyanic acid would be regenerated. 

Neither amygdalin nor its other decompoeition products absorbs 
iodine, and the, enzyme solution does so only after somdtimk As the 
complete estimation was usually carried out in oj^e or two minutes, 
this involved no source of error, and the titration could be curied out 
in the experimental liquid. 

The amygdalin employed was Merck’s pure product recrystallistcl. 
The emnlsin was also obtained from Merck’s preparation, and w.as 
purified by dissolving in water and reprecipitating the filtered solution 
with 90 per cent, alcohol. The product obtained in this way dissolve! 
completely in water. All solntions were kept sterile, generally by 
the addition of a little chloroform. 

rliateoluruitase. 

As the enzj’ffles of Phaseolue lututlus, flax, and cassava all act in the 
.suine manner, it generally snfliced to carry out the experiments with 
one of them only. In moat cases the enzyme obtained from Java beans 
was employed, and all the following experiments were carried out with it. 

For the preparation of the enzyme, the beans, roots, or germinating 
seeds are dried thoroughly in the air, ground to a fine meal, and soake! 
with three volumes ot water mixed with 1 per cent, of toluene, 
which is added -for sterilising purposes. After several hours, the 
liquid is filtered, and allowed to stand in a vacuum desiccator over 
sticks of potassium hydroxide until all the hydrocyanic acid h.as been 
absorbed. The concentrated liquid is then poured into excc.<s of 
alcohol, the precipitated enzyme quickly filtered and washed'witli a 
little alcohol, after which it is dried in a vacuum and finely powdeie!. 
If the substance is not completely redissolved by water, the proce.<3 of 
solution and precipitation is again repeated. 

The enzyinei form fine white powders, capable of being kept iu tlio 
active state for many mouths. 


Table II. 

Hijdrdijsu of Amygdalin by Phaseolunal(i»t. 

For each experiment, 10 c.c. of amygdalin solution (I per cent.) 
were mi.xed with 30 c.c. of enzyme solution (2 per cent.) : 


Time of Action, 

Hex foriiicil, 

Amygdalin Jecorii}* 

mins. 

«ronj. 

per wilt. 

• 00 

0Q0JO4 

84'5 

VJO 

y >>0252 

427 

iso 


50 y 

240 

0 00 : 4 10 

57 ‘0 


7'- 40 0'. 
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Tablb III. 


Syd/rolytit of SaUein Fhasfolunalase. 

For each experiment, 10 c-c. of ealicin solution (2 per cent.) were 
mixed with 30 l;c. of liiirvme solution? .. ' 

r's 

Ci^ Glucose produced, decomposed, 


Time of acUou, 

iiiins. 


30 

60 

120 

180 


: grSfb. 
'•0 0535 
0 0924 
0T313 
O'OOlft 
0 ■2-2(15 


' gram. 


per cent. 


, r=39-5' 


0'019S 
0-0389 
0-0742 
. 0-0^5 


J5-8 
30 9 
69-0 
68-7 


Table IV. 


llydrolytit of r/iateolunalin by rhasealunaUise, 

For each experiment, 15 c.c. of phase<)lnnatin solution ^ peKcent.) 
sere employed. 


1 of action, 

Weight of enrynie. 

fICN formed, 

Pbaseoluimlin decomiost il, 

iiiiius. 

gr.un. 

gram. 

per cent. 


0-2 

0-0106 

31 ’8 

00 

0-2 

0-0206 

Cl’8 

:’.o 

<-0 1 

0-006.5 

]0'5 

OO 

0-1 

0-0104 

31:2 


r=.40 0'. 


Table V. 

¥ 

jlclioH of Pfiaseolunataae on Atnyyilalin and Pbaseolunalin after htuling 
betvoun 40 ” and 65 °. 

For thg decomposition of the amjgdalio, 20 c.c. of the glucoside were 
mi.ve(l nilh 10 c.c. of enxyme solution. For the phasoolimatin, 20 c.c. 
oF glucoside (2 per cent) were mixed with 6 c.c. of euzyme solution. 


^Tini.tiu. .Decomposition of •raygdalin. Dt-coniiiiMlionciriiliaseoluintin 

lllli: lu , — I , .1 -. tr , ■ ^ 






Amyg. 



l*has--4v 


Time 

Time 


dsliii 

Time 


luuatiii 

swliiiimi 

of 

of 

HCS 

decom* 

of 

IlCN 

dfcoiii- 


i. 

ictioQ, 

farmed. 

(wsed. 

Si'tion, 

formed, 

riiscil. 


liiinsi. 

mins. 

gram- 

per eeut. 

mini-. 

gram. 

IMT ceil t . 

■V) 

_ 

SO 

0-00186 

5-8 

80 

0 007,33 

IG r. 



• 120 

0-00262 

III 

tW 

001413 

31 > 

Vd 

GO 

.60 

0 00138 

6-8 

30 

0-00591 

13 3 



120 

0^00260 

11-0 

60 



r.-j 

120 

60 

0-00138 

66 

30 

0-00355 

h-O 



120 

0-00262 

11 1 




r-.i 

GO 

60 

0 00130 

5-1 

30 

0-00160 

■' G 

('U 

GO 

60 

0-00101 

4 3 

60 

— 




120 

0 00189 

SO 

120 

0-000(9 

1 1 

'i.') 

lit* 

00 

0 U0042 

IS 

60 




T-HJ 
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Table VI. 

Injlmnce of the Ctmenlration of Bmuhin on tU Yelocily of Hydruh,.u. 

In the following experiments 50 c.c. of amygdalin solution (2 per 
cent ) were mixed with a 2 per cent, solution of emulsin. 

i = time of action m minutes; i = the percentage of amygdrili,, 
decomposed; 21 = difference in successive readings. The hydrocy.iidc 
acid formed is given in grams. 

Temp. = 41®. 


a. 

2 e.c. cmulssin. 

U 


> 

D. 

HCN. 

A. 


10 

0 00060 

3*6 

3-6 


20 

00012.5 

7-3 

37 


30 

0 001 00 

111 

3-8 


Mean vclocitj_=3'7 per cent, jict ten minutes. 


k 

3 c.c, emulsin. ' 


60 

6-0 

10 

OOOlOl 


20 

0-00202 

l-i 0 

0-0 


30 

0-00303 

18-1 

C'l 


Mean Telocity=6'05 p-'i- 

cent per ten minutes. 



4 c.c, cmnlsin. 


,8 -9 

8-9 


10 

0-00146 


•20 

0 00279 

171 

8-2 


Mean velocitys?^'? |K;r rent, per ten minutes. 


</. 

6 c.c. emulsin. 





10 

0 00215 

12-5 

125 


20 

O-OO.LSO' 

•2:1 -2 

107 


Menu vclucify = 12'0 per 

cent. [H,>r lei) luinutrs. 


f. 

12 e.c. emulsin. 





i) 

0 00145 

.8 6 

8-tl 


10 0-002)?3 17*1 8-r. 

Mt-au vel<x-ity = 17ir> p*'r |ht ten minutes. 

f. 25 r.f. cimil.sin. 

10 0-003G3 21 -C 

Vi‘lo(*ity-2rG p«T rent. i*er ten minutes. 

• 

g. .50 I'.f. t'tniilsiii. 

5 0«)021.5 12-8 12-8 

10 o-ooiM 24 'i n-:] 

V«'lf*eiiy = 2l 1 jn^rvcnt. i^-r U n niiruite.^. 

* This rcMiliii^' n ‘jn-at fuliin^ off lu vclwily f«r th»‘ hij^h-r 

posiiion •^v,w rrjo'teil, iiml llie <h‘4v>ii)]^iMition for the first ten minutd-s iilmi'’ nk- n. 
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Table VII. 

hijlwmce of ihs Coneetarotion of Amy^dUin on the Hydrolyrie in Strong 
Soluliont. 

For each experiment,- 1 c.c. of emulsin solution (2 per, cent.) was 
used, and the decomposition mdiftured over a definite period. 

Weight of 
araygdalin 
dcconijMsed, 
gram. 

o-ota 

0-046 
0-041 
0-044 
0-04S 
0-059 
0-059 
0.-05S 
0-050 


Uydrolytis of AmygdeUin by Enttltin in One Solution. 


Vol. =60c.c. 


Time 

Weight of 

HCN ' 

Amygdalin 

acitioD, 

amygdalin used, 

•formed, 

decomposed, 

niius. 

grams. 

gram. 

I>er cent. 

20 

0*1 

0 00274 

46-4 

20 

0*2 

000274 

23-2 

20 

0*3 

0-00260 

14-7 

20 

0*4 

0 00260 

ll-O 

20 

0 0 

0 00253 

7-2 

25 

0-8 

0 00148 

7-4 

25 

10 

0-00348 

5-9 

25 

1*25 

0-00340 

4-G 

25 

1*5 

0-00332 

3 7 


Table VIII. 


Volume of amygdalin solution (2 per cent.) =300 c.c. 

Volume of emulsin solution (2 per cent.) = 10 c.c. 

15 c.c. were examined every ten minutes until 150 minutes had 
when 10 c.c. only were taken. 


Temp. =40-0'’. 


line 

HCN 

AniTgdaiin 

Dilfcn-ncq 


iction,--. 

formed, 


per 

0-4343A' = 

nil*. 

gram. 

|M-r c-viu. 

10 mins. 

lilloiinfa - sr. 

!') 

0 00096 

6-1 

61 

255 X 


o*oo;o7 

45-2 

5-4 

295 X 10- 

(ill 

0 008.59 

54-9 

4'S 

309 X 10^^ 


0-00784 

75-3 

1 6 

347 X 10'*^ 

i'i') 

0-00963 

93-3 

— 

44x10 ^ 



Taiii.e 

IX. 


U!>i liiiies, 'iiifis. 

New Utiif!!, mins. 

0-1343 A' .-^l/t logo, ,<-r. 

no 

20 


4S5n10 * 

MO 

SO 


4SS\]0*-* 

160 

70 


491 X 10^' 

■Mi-aii of total rahiM (100- 

l-iO 

mini. ) = ISl V 10 


4 P 


Vou Xi-lll. 
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Table X. 

Hydrolysis of Amygddin by Smvlsin in Dil^ 0l%aion. 

Volume of (2 per cent.) emuUin solution nsed ai 3 c.c. 
Totol volume'of solution =20 c.c. 


^inio 

Ainygflalin 

HCN 

Amygdftlin 


of actioji, 

. llSCtl, 

formcil,* 

decoiu])09e<l, 

0^348A'= 

mins. 

' gram. 

gram. 

cont 

l/floga/n - . 

]0 

O'Of) 

OOM38 

0‘0252 

"*■ '00304 

10 

0-03 

0*00085 

0*0155 

0-0815 

10 

0-02 

0*00053 

0 0097 

0-0297 


* Estimafccl by means of A'/lOO iodinoi 


Table Xt. 


Inhibition of the Hydrolysis by J/efOw of Dtsdrost, 


I'or each experiment, 

20 c.c. of 

.amjgdalin solution 

(2 per ccDt 

were mixed with 1 c.c. of 

cmulsin (2 

per cent.). 

* 



Temp. = 

40-0®. 


Time of 

Dextrose added, 




action, 

De.\tiosc iu 

HCN formed, 

(leconijKisc.l, 

mins. 

gram. 

giam-mol. 

gram. 

l»Cl' IVUt. 

30 

— . 

— 

0 00319 


bO 

0'2 

0 0011 

0-00311 

n-.\ 

30 

0-4 

0 0022 

0 00298 

V> i) 

30 

0-75 

0 0012 

0 00279 


30 

1-0 

0 0055 

0 00274 

n'li 


Table XII. 

Inhibition of the Hydrolysis by Means of Bsnxaldshyde. 

For the.se experiments, a saturated solution of benraldehyJc was 
added to 20 c.c. of araygdaiin (2 per cent), inued with 2 c.c. of 
cmulsin solution (2 per cent.). 


A''bl. =50c.c. Temp. =40*6® 


Time of 
action, 

BcDz.'iltleljv'lc 

aililed,* 

Cenzaldebyde in 

HCN foniiod, 

mills. 

c.c. 

graiu-luots. 

gmni. 

SO 

— 

— 

0 00013 

30 

1 

10-*xO-8)4 

0-00598 

30 

fi 

I0-*x 1-570 

0-00545 

30 

10 

10 *x 3-141 

0-00611 

30 

15 

10 ‘ x 4-715 

0-00471 


* nt-iizaldoliydc diss.ilvcft in 300 voU. of water. 
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,;;,-'Tabi-es XIII AND XIV. 

^^ BydnlytU hif Mof^nt of Hyitoeya^ AM. " 

The aei(I eolation employed was found, oifexact deter- 

i.ination, to contain 0-1.12 per wni of HON. It was ^(ied to 20 c c 
,f amygdalin solution (2 per cent.) mixed»ith 2 c.c. of the enzyme 
ioliition (2 per cent.). 


Time of 

Vol. 

“50C.C. Temp. 

= 40-0°. 

iii'tioii, 

HCK added, 

■’ HCK in 

HCN formed. 

iiiiiis. 

C.C. 

^m-mol. 

gram. 

:i0 

. 

— 

0 0058? 

30 

1 

10-*x0-42 

0-00612 

30 

8 

10-*xl-24 

0-00592 

30 

6 

10'< X 2-07 

0-00574 

30 

10 

10-‘x4-20 

0-006 62 


AiQ-ygdalin 
decorapof^d, 
per cent. 
24*9 
25 '9 
25-1 
24'3 
2;i*4 


It will be observed that small quantities of hydrocyanic acid have a 
iisliuct accelerating effect on the action, and the following series of 
jiperiments may be quoted in which this action is intensified : 


Time nf ictioot 
mill.'). 

:}a 

!il} 

:^0 

:30 


Temp. =39-5‘’. 


HCN added, 
e.c. 

1-0 

SO 

50 


UCN formed, 
gram. 
001353 
001391 
0'01298 
0 01338 


Amygdalin 
decomposed, 
per cent. 
57-5 
59 0 
56-7 
650 


Table XV. 


hkihilim of the Hydrolytia by Mtan$ of the Mmd Products qf 
ReaUion. 


Forty C.C. of 2 per cent amygdalin solution were mixed with 5 c.c. of 
emulsin solution, and the mixture kept in the thermostat at 40" in a 
stoppered bottle for four hours! The vessel and its contents were 
then heated for half an hour at 100" to destroy the enzyme, and then 
moled to the ordinary temperature : 86 per cent, of the amygdalin 
liad been decomposed. The product thus obtained was used for the 
inhibition experiments. For each estimaUon, 20 c.c. of amygdalin 
solution (2 per oenl.) were miied with 3 c.c. of emulsin (2 per ^k). 


Time 'if 
action, 
iiiins, 

m 

51} 

30 


" Reaction 
I'rodncta ” addd, 
c.c. 

a 

5 

lO 


Temp. •= 40-0°. 

Reaction 
products 
in gram-niol.* 

|0-«x(f-770 

10-‘,'<I.«75 

10-<xS'850 


HCN fonnod, 
gram. 
0-00845 
0-00805 
0-00582 
0-00491 


Amygdalin 
deconijHMci, 
per cent. 

27-a 
25 t! 

23 3 
20S 


* Calculated as amygdalin. 


4 P 2 
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lAiMtiwi of Hie Ilydrolyiis by Acids and Alkalis. 
Table XVI. 


JfjbO Sulphuric Acid. 

For each experiment, 15 e.c. of amygdalin solution (2 per cent.) 
were mixed with 3 c.e. of emulsin solution (1 per cent.). 


Temp. =400". Vol. =60c.c. 


Xo. of 

experiment. 

1 

2 

3 

4 

5 
B 

7 

8 


Time of action, 

H 5 JSO 4 added, 

mins. 

c.c. 

35 

— 

15 

1 

15 

2 

15 

3 

15 

5 

15 

10 

15 

1.5 

15 

20 


HCN formed, 
gram. 
0-00255 
0 00241 
0-00248 
0-00223 
0-00047 
o-ooon 


Amygtliiliii 
deconij.()>t-ilj 
per Cfiit. 
Ifi-.'i 
14 t! 

35 1 
13ii 
2-8 
0-ij 


Nos. 7 and 8 were exactly neutralised with dilute sodium hydroxide, and 
the mixture allowed to remain for another fifteen minutes at the same 
temperature. At the end of that time, No. 7 showed a decompo.sitioii 
of 3'4 per cent, of the amygdalin. After standing for a longer period, 
the odour of bitter almonds became very strong, show.ing the prsi-ence 
of a considerable quantity of active emulsin. No. 8 required a longoi 
time for the signs of decomposition to appear. 


Table XV [f. 


A72O Ilydroc/doric Acid. 


Quantities 

as before. 

Temp. = 

40-0°. 


No. of 

Time of action, 

IIl'l added, 

, IICN formed, 

dcCtllUpllSrd, 

xperiniciit. 

mins. 

c.c. 

gram. 

j'< r fi III. 

1 

15 

— 

0-00257 

ly>j 

2 

15 

1 

0 00192 

U-'i 

3 

15 

ri 

0-00045 

2’7 

4 

15 

H 

0 00015 

0 !i 

r, 

20 

5 

— 

-- 


10 

10 

— 

— 


Asitn the previous case, the last two exporiments of the series were 
completed by exactly neutralising the liquid with sodium hjdio.\iJe 
and allowing the action to proceed as heforo. It was again foui-d tliat 
the emulsin had lieen re-activated, although’oniy to a smull extent. 
No. 5 showed a decomposition of about 4 per cent, after liftecii 
minutes at 40", but the activity of the emulsin in No. 6 had l eeii 
nearly destroyed, for only after many hours was a faint odour 0 
bitter alwouds detectable. 
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Table XVIII. 

■' Acetic Acid. 

Quantities as before. 

Temp. = 40-6“. (New 1 per cent, emnlsin solution used.) 

Amygdalin decomposed, 
per cent. 

177 
15*9. 

If) *2 
141 
12*6 
loa 
8-2 


1 of action, 

Acetic acid added, 

HCN formed, 

iiuri& 

c.c. 

gram. 

15 

— 

0 00291 

15 

1 

0*00261 

15 

2 

0*00250 

15 

3 

0 00232 

15 

ft 

0*00207 

15 

10 

0*00W8 

15 

15 

0*00135 


Quantuks as before. 


Tarle XIX. 
y/iO Lactic Acid. 

Temp. 40-5'’. 

UCJf foniicd, 
gram. 

0 0029:? 
000208 
0002U 
0*00192 
0001 44 
000<I97 
0 000.^6 


Amygtl'ilin decomposed, 
per cent 
17*8 
18*3 
13*3 
127 
87 
5*9 
40 


‘inie of iietion, r*actic acid added, 
iiiin.s. c.c. 


i:. 


1.) 

15 

1 

15 

3 

15 

5 

15 

10 

15 

15 

15 

' 20 


Doiichardat (CoMkp reoa., 1845, 20, III) has stated that acetic acid 
has no eftwt on the hydrolysis of amygdalin by emulsin, but from the 
above taidos it is obvious that this empirical statement is erroneousi 
ami that both acetic and lactic acids have a distinct inhibiting effect. 


Table XX. 


jV/50 I’ot'itnvm Hydroxide. 


For lach experiment, 16 c.c. of amygdalin solution 
'vere mixed with 3 c.c. of emulsin (I |«r cent,). 

Vol. -50c.c. Temp. =4()-5" 


No. if Time of action, 

KflO .'iddoil. 

HCN foriiKNl, 

. iniiia. 

r.c. 

gmin. 

i 15 

— 

0*00293 

- 1 5 

1 

000275 

' 15 

‘j 

0*00194 

^ 15 

3 

0 00025 

•’ 15 

5 

- 

" 15 

10 




(2 per cent.) 


Amygdalin 
dwoinj'oscd 
j»cr cent. 

ir-8 

10-; 

117 

1-5 
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After fifteen minutes, No. 6 was exactly neutralised with diluts 
hydrochloric acid, and allowed to remaift^in.ttph thermMtat fora 
further twenty-five^minntes. At tho^d'of tlii[t . strong 

odour of benaaldehyde and hydrocyanic acid could be and on 

examination it was found that nearly 8 per cent, ol .^imygda 
had been decomposed. To confirm this remarkable re^a^Yatidg of thj 
emulsin, further experiments on neutralisation the i^kali were 
carried out. 

Table XXL 

Quantities as before, 

Temp, = 40’S°, 


^ime 
of action 


Time of 
action after 


HCN 

fctmed after 


KHO 
added, c.c, 
10 
10 
15 
20 


of KHO. ntutralisation, nontialieation, 


Table XX. 


AmyKdiHn 
060011 
after mu. 
tralisatiojj, 

per tviit, 

7'0 

5(J 

r'6 
6 '2 


Similar results to the above were obtained with a saturated solution 
of sodium hydrogen carbonate, the re-activation being very marked. 
The experiments were carried out originally when studying the 
inhibiting action of sodium hydrogen carbonate with a view to its 
utility tor stopping the emulsin action. In experiments Nos. 3, 4, and 
5, in table I, half the experimental liquid was used for determina- 
tion of the hydrocyanic acid, and the remainder neutralised with 
hydrochloric acid, and replaced in the thermostat, 

Table XXII. 


N -Sodium Ujjdrogm Cmrbonato, 


Time of action, 


HCN formed, 
gr»m. 
0-0048 
0 0041 
0 0030 


Extent of the Uydrolyeie, 
Table XXIII, 


Amyedalin 
dpoomposcii, 
per cent. 
24-4 

21 -r 
20-1 


Temp. =40-0° 



Emulsin 

Amygdalin 



Time 

added 

soltttioQ 

DecampMiHoB 

Decomposition 

of action, 

(2 tier cent.), (2 per cent). 

from HOK, 

from CgHs'CHO, 

honrs. 

c.c. 

c.c. 

per cent 

per cent. 

20 

10 

75 

93-4 

94-0 

24. 

1.5 

75 

97-0 

96-5 

1^5 

3 

15 

91-7 

oro 
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^ . Teniptralurt Co^f^ta. 

Tabw XXIV. 

Til the are giVen the times ot the reaction {i), in the 

sotond the alhhunt of hydrocyanic acid formed, in grams, and in the 
tliini the amounl'hf amygdatin decomposed, per centt 



T=15’. 

HCS. 

D. 

t. 

2’=^40^ 

HCN* 

D. 

ITf 

0'00077 

4-68 

IS 

0-00400 

21-33 

.'50 

. 0 00160 

9-40 „ 

30 

0-00785 

47-77 

45 

t. 

,0 00230 

• r=20°. 

HCN. 

1400 

D. 

t. 

r=45“. 
HCN. , 

D. 

15 

0 •00149 

9 06 

1,S 

0-00470 

28-46 

yo 

45 

t. 

0 00236 

17-40 

30 

0-00890 

53-07 

0 00129 

r=25”. 

IICN. 

2610 

D. 

1. 

10 

T^-SO". 

HCN. 

0-00413 

D. 

25-54 

15 

0 00177 

10-77 

15 

0-00625 

38 04 

130 

0 '00384 

21-60 

30 

0 01081 

65'3-2 

f. 

15 

r=sov 

lICN. 

0 00250 

D. 

15'21 

«. 

7’= 55°. 

UCN. 

D. 

30 

0'00192 

80 00 

15 

0-00486 

29-58 

/. 

T=S5°. 

HCN. 

i». 

1. 

r=oo°. 

HCN. 

D. 

15 

0'00356 

21-66 

10 

000300 

18-30 

30 

0 00679 

41-30 

15 

0-00445 

•27 08 


The values of if, calculated for each temperature from the fifteen 
miimto decomposition values are given in the following'tablo, together 
nilh ihe ten-degree ratios calculated from tbehi. 


TABtB XXV. 


Tcmpcrittiire. 

K. 


Tammann's value 
for salicin. 

15’ 

0 01393 

l'W-<'ii=2S7 


LiO 

0-02635 

lVh« = l'81 

2-52 

25 

.0-03299 

— 8'14 

.‘iO 

004777 


1-52 

55 

0 07068 



10 

0-08071 

1W1» = 1-71 

1-79 

45 

0-09696 

l.-«/l-i. = l'04 


55 

'10 

CUEMlrvT, 

: 

0-13340 

0-10153 

0-09143 

nil* 

• Henry and Aohl (iec. cit.). 
PEr.4RT¥»ST, 

I.u.M-DX ('m.i.KaF. 
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AULI>: THE HVDKOLYSIS OF 


CXXI,— iT/te Hydrolysis of Amygdalin by ‘Emuhin. 
Part II. 


By S. J. Mansom Aoud, Ph.D. 

By the action of an extract of yeast (Hefenenzym), amjfgdalin is 
livdrolysed with*the separation of only one molecule of glucose an.] 
the formation of a true glucoside, taandelonitrile glucoside ^Fisclur, 
Ber. 1899, 28, 1509) : 

+ H,0 = C^H, A + C,4H„0,N, 

Mandelonitrile glucoside is hydrolysed by .emulsin into benzaldehyde, 
hydrocyanic acid, and glucose. 

From the above decomposition of amygdalin by yeast extract, the 
active enzyme of which was supposed to be maltase * (the ferment 
which decomposes maltose into two molecules of glucose), Fischer 
assumed that amygdalin is a derivative of maltose or of an exactly 
similarly constructed sugar. Latterly it has been generally the 
custom to regard amygdalin .as the maltoside of benzaldehyde- 
cyanohydrin, and as such it is described in most books of reference. 
Thanks chiefly to the work of Emil Fischer, it is now practically 
certain that whilst emulsin only decomposes /8-glucosides, maltase will 
only hydrolyse those glucosides which are derived from a-dextvose, 
hence there exists a distinct stereochemical relationship between these 
sugars and their specific enzymic hydrolysis. 

These facts seemed to render it probable, or indeed certain, that the 
two molecules of glucose in the biose residue of amygdalin are not of 
similar constitution owing to their different behaviour towards the 
complementary enzymes, emulsin and maltase. It was first pointed 
out by the author (Proc., 1907, 23, 72) that amygdalin is p»)bably the 
derivative of an unknown o)S disaccharide capable of hydrolysis both 
by emulsin (/3 enzyme) *n<l maltase or amygdalase (a-enzyme). This 
view has since been confirmed by Roseuthaler (drcA. Pharm., 1907, 
245, 684). It was also pointed out that in the hydrolysis of 
amygdalin by emulsin the decomposition could take place in three 
ways, depending on the mode of attachment of the enzyme to the 
glucoside molecule. Either mandelonitrile glucoside and dextrose aie 
first (produced with subsequent hydrolysis of the former, or henz- 
aldehydecyanohydrin and the dls-acchariJe are formed and the hittei 


' It ha.? now been shown by Caldwell and CoiirUulJ(/’nK. 7?oy. Soe., I9"7, 79, A 
350 ) that the yeast enzyme which hydrolyaes amygdalin is not idciitiial »ii i 
inalta.se. Tills, however, has no elTect on the shove arguments as “ sinygd.il.cc n 
also an a-cnzytnc. 
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tJien resolves into two molecules of dextrose, or, lastly, amygdalin 
undergo fission into the three components by direct abstraction 
of the dextrose residue attached to the benzaldehydecyanohydrin 
molecule. 

Thanks to the admirable work of E. F. Armstrong on the correlation 
of the stereoisomeric d- and /3-glacosides with the corresponding 
glucoses (Trans., 1903, 83, 1306), the first part of the problem could 
be attacked in the same manner as was adopted for the determination 
of the structure of the a-glncoside phaseolunatin (Tlunstan, Henry, 
and Auld, Proe. Roy. Soc., 1907, 7S, B, 315). This method depends 
on the foQnation of sugar from the glucoside by hydrolysis and 
observation of its change of rotation on as^ming the ordinary form 
of glucose which has been shown by Lowry (Trans., 1903, 83, 1314) 
to he an equilibrium mixture of two stereoisomerides. The production 
of equilibrium is hastened by the addition of a drop of alkali. 

Rotation of Amygd<din. — With regard to the optical rotation of 
amygdalin, two different numbers are recorded. Bouchardat {Compt. 
rend., 1844, 19, 1175) found for amygdalin, dried over lime at 45°, 
[a]„ -35'5°, and this value is still quoted in many books of 
reference. Schiff {Ber., 1899, 32, 2701), repeating the experiments, 
obtained the value — 40'26°, and declared Bouchardat’s figures to refer 
to [a]i, and not to [o]d. Owing to these different results, the rotation 
of .amygdalin Wivs carefully mo.asured, with the result that Sebiff’s 
rotations were al<o found to bo not quite correct, the average rotation 
found being [a]„ -41°36'. For 3’883 percent. Schiff found [o]d -41'1°. 


Amygilaliii, 



(.Schitr.) 

[o]„ ealculateil 
from llouchardiil' 

I»LT cent. 

L 



icBulti by Scliilf. 

1-636 

200 

r22' 4^16' 

— 

— 

3-272 

200 

2 45 42 1 

to IS' 

41*57' 

5-418 

« 

200 

4 30 41 :n 

Mean - 4136’. 




Cliaracteruation of the Dtxtrote Residnoa la Amyjtiofiu.— Owing to 
tlie comparative slowness with which the yeast enxyme attacks 
iimj'gdalin and the consequent spontaneous production of equilibrium 
iu the dextrose which ii formed together with the one molecule of 
inandelonitrile glucoside, it was found impossible to identify the sugar 
by the method proposed by E. F. Armstrong. To determine the 
Miture of the second dextrose molecule, namely, that attach^ to the 
bfinzaldehydocyanohydrin’ nucleus, the decomposition of mandelo- 
nitrile glucoside by emulsin wo-s employed. The mandelonitiilo 
glucoside was prepared from amygdalin by the 'action of yeast 
extr.ut according to the directions given by Fischer {Bor., 1895, 28, 
IbO'J). After recrystallisation from chloroform it melted at I t."' , 
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and' a proof of its purity was obtained by analysis. 0-5 Gram of 
cmulsin was added to 6 grams of maadelonitriig glucoside dissolved 
in 50 ce. pf water, thoroughly mixed by shading, and; kppt in t!io 
thermostat in a stoppered bottle at 40«. For ew* .ob^rvdUon, a few 
c c. of the liquid were withdrawn, mixed with a small definiia. volumo 
of alumina cream, and filtered through asbestos. The rotation of the 
clear liquid was then observed, before and after adding a drop of 
ammonia solution to esUblish equilibrium. Great care was. taken to 
avoid the presenoe of any traces of alkali which might induce prem a- 
lure equilibrium, as in some cases it was found that the pri^nce of a 
small proportion of tap-water was sufficient immediately ,|^nse the 
dynamic change : 


Tiino of 
action, 
hours. 

0*5 
I'Q 
1*5 
94 ‘0 


Iiiittvl 

Rotation after 

Orange of 

rotation. 

adding alkali, 

rotation. 

- ri.s* 

-IMS' 

O'O' 

-1 IS 

-14 

+ 0 It 

-0 45 

-0 20 

+ 0 25 ■ 

-0 22 

+ 02 

+ 0 24 

+ 0 33 

+ 0 35 

+ 03 


Taking into account the following rotations : 

Maiidclonitrilo glneosidc 

a-GIncose 

fl-Gluoose 

Equilibrium nii.vtiire of a- -t F-glucaso 


-2a-r 

+ 105 0 
+22-0 
+ 62-5 


it is obvious from the results set forth above that in the decomposition 
of mandelonitrile glucoside there is primarily liberated the low rotiting 
glucose, which, on the addition of ammonia, is at once transformed 
into the equilibrium mixture of higher rotation, thus proving, what li.is 
been generally assumed, that Fischer’s glucoside is a ^glucoside. As 
a result of this, it is certain also that the dextrose residue of the 
amygdalin biose which is attached to the bensaldehydeoyauohydrin 
nucleus has also a /3-configuration. 

Although, as mentioned piieviously, it is in^Msmble similarly to 
obtain direct evidence of the remaining dextrose molecule, the re.=iilt 
can be attained by utilising the decomposition of amygdalin itself in u 
manner similar to that used for mandelonitrile glucoside. If both mole- 
cules of the biose are of /8-configuration the positive change in rotation 
should be greatly increa^, whereas, if the second molecnlo is derived 
from a-gl»cose, the optical rotation of the sugars produced on liberation 
with emnisin will to a certain extent neutralise each other, and on 
production of the equilibrium there will be no change, or only a very 
.slight decrease in the rotation. This was actually found to lie Ito 
case, as by using strong solution.s of amygdalin a slight decrease in the 
rotation could be detected : 
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Tempefatar»*=40'd“,’!^ ' 


aiiiygdali® 

of; 
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'^enmliin 

' Time of 


after 
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of HaO; 
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Initial 
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of 
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alkali. 

rotation. 

4 '45 

0-3 
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-0 15 
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0-3 
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+ 2i3‘ 

-0 8 

4-45 

0-3 
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^0 0 

3 '8 

0-26 

— 

-4 48 

-4 48 

-0 0 

3-8 

0 ' 2 S 

0-66 ■ 

-3 9 

-3 18 

-.0 9 

3 '8 

ai ?5 

1-33 

-0 23 

-0 83 

-0 10 

,V8 

0-25 

20-0 

+ 214 

■ +214 

0 0 


Botationa meaear«d in S-dcm. tube. 


From these results it would therefore seem to have been definitely 
proved that the biose from which amygdalin is derived is not maltose, 
but an a)3-digluoose, and that amygdalin should be formulated as 

follows : 


H /oh H oh 

i— c-i— (^-A- ch, 

0 H OH H H 

CN'CH'0([Hj ^ 


UH OHHH 



(Jl,-— A-O-A-CHe-On. 

OH H i OH 



Of extreme interest in this connexion is the fact, 'made apparent by 
the follow.^ experiments, that maltose, unlike glucose, has practically 
BO inhila^te effect on the hydrolysis of amygdalin by emulsin, 
Effeci'^litUtou on th« Yelceity of Hydrolyno . — For each experi- 
ment, 15 C.C. of 2 per oent, amygdalin solution were mixed with 3 c.c. 
ef emulsin solution ; 

. Tempersture=41'5°. 


Time of action, 
loios, 

m 

so 

30 

3(1 

30 


Maltose added, 
gram* 

OOfi 

O'lO 

0-iO 

0-30 


HCN formed, 


gram. 
0-00287 
■0 ■00281 
0-00281 


100288 

>00280 


Amygdalin decomposeil, 
per cent 
l<-t6 

mi 

1(10 

If-tS 

1(04 


.Vais of Prooodurt the Ilydrolyiie.— 'Peking into aoeouht tho 
three possible methods decomposing amygdalin by unulsin, it will 
be oh^oived that eaeh inTotves the production of different quantities 
ef the end products. If DMmdelonitrUe glucDside is formed as an 
intermediate product of the resotion and is hydrolysed more slowly 
than iimj-pdalin (which seems to bo the case), then estimation of tlie 
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hydrocyanic acid and 6he bannaldehyde formed should give (relatively) 
lower results than those obtained from the dextrose. The same holds 
good in the equilibrium stage of the hydrolysis, as practically no 
enzyme action is complete and consequently a certain amount df the 
intermediate product may be expected to remain undecomposed. 
Similarlv, should the emulsin after attaching'itself to the ^S-gluQoside 
molecule, as it apparently must do in its rble of j3-enzyme, cause the 
intermediate formation of the unknown a/3-disaccharide, then the 
dextrose estimations should fall below those of the hydrocyanic acid 
and benzaldehyde ; only in the event of the enzyme causing the 
disruption of the amygdalin molecule by simultaneous cleavage of the 
“biose” and “cyanohydrin” linkings would hydrocyanic acid, benz^ 
aldehyde, and dextrose be formed in quantities corresponding with the 
ordinary equation of amygdalin hydrolysis. It will be observed that 
the first method leads to the apparent anomaly of amygdalin being 
decomposed in the same manner by both ye.ast enzyme (Caldwell and 
Courtauld's amygdalase) and emulsin, which enzymes are of course 
really complementary to each other in their action. From one or two 
preliminary experiments carried out it was originally thought that 
the biose was formed as an intermediate product. This view, however, 
had to be considerably modified after careful and exhaustive series of 
experiments had been carried out. It was eventually found, in fact, 
that estimations of hydrocyanic atid and benzaldehyde constantly 
gave lower results than those of dextrose. 

Care had to be taken to obtain the maximum hydrolysis in as short 
a time as possible so as to avoid any error due to partial decomposition 
of hydrocyanic acid on standing. A correction h.ad also to be applied 
for the reducing power of the enzyme added, which was found to be 
considerable. 

To avoid repetition and to save space, only a certain nnmber of tlie 
results obtained will be quoted, and all these are included in tlie 


following table : 

Time 

of AinyeJaliu 

Emulsin 

HCN 

(.^,0 

fornird 

Decom- 

|K«itioii 

front 

Decom- 

position 
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Decotii. 

pObitii'ii 

f'rcjii 
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ii.sed, 

formetl, 

(corrected). 

HUN, 


CgHsTllO, 

hours. 

grams. 

gram. 

gram. 

grams. 

per cent 

percent." 

' jiercf'iit.t 

0'5 

0-4 

0-03 

0 00556 

0-6090 

23-5 

27-8 

— 

1-0 

0'4 

0*03 

0 01 000 , 

. 1 -0520 

42-5 

r 48-0 

— 

1*25 

0-4 

0-03 

001187 

1-2800 

!> 0-2 

58*4 

•19 1 * 

2-2.'» 

0-4 

0*03 

0 01772 

1-8610 

"ffO 

85-1 

75-8 

160 

1-2 

0*10 

0'06.50l 

— 

91-7 

— 

91 -U 

20-0 


0-20 

0 07665 

2-0800 

93-4 

94-9 

9T0 

4-0 

0':i 

0-06 

00U30 

1-9900 

87 0 

90-8 

- 

175 

0-3 

0-00 

0-01330 

1-9300 

81 -5 

88-1 


0-25 

OM 

0'04 

0 00469 

— 

28-4 

— 


240 

1-5 

0'30 

0 07069 

2-1358 

97 0 

97-5 


* 

Estimatol gravimetrically. 

t Estimatod by Kipiwr’s mcth.»l. 
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These results make it appear certain that the reaction proceeds (at 
any rate mostly) in two stages, and that the biose linking in amygdalin 
is less resistant towards emulsin than that of the benzaldehydecyano- 
bydrin. In this way mandelonitfile glucoside is formed preferentially 
and should appear among the reaction products. By stopping the 
reaction at a suitable sta^e, Fischer’s glucoside can actually be separ- 
ated. 0'5 Gram of emulsin was allowed to act on 20 grams of 
ainygda|^n and the reaction stopped when 75 per cent, of the amygdalin 
Imd been decomposed as calculated from the hydrocyanic acid liberated. 
The liquid was boiled to coagulate the protein matter, filtered and 
evaporated to dryness with animal charcoal, the charcoal being subse- 
quently extracted with dry ethyl acetate. After repeating this process, 
the concentrated syrup was allowed to stand, when the mandelonitrile 
glucoside separated in small needles, melting, after recrystallisation, 
.ut 148°. 

Considering this remarkable intermediate formation of mandelo- 
nitrile glueoside in the hydrolysis of amygdalin by emulsin, which is 
thus identical with that of acids (Caldwell and Courtauld, Trans., 
1007, 91, 666), it is curious that Fischer’s glucoside has not so far 
been discovered co-existent with amygdalin in Nature. 

CUSUICAL DEI'AKTHKNT, 

East London CunnKus. 


C.\.X1I. — Tk^ Formation of 4-Pifronc Compounds from 
Acetylenic Aci<ls, Part II, 

By SiEuPBiED Ruueman.n. 

Hecextly (I'rans., 1908, 98, 431) I have described a method of 
formation of 4 pyroDe compounds, which is based on the reaction 
between ketones and ethyl pheuylpropiolate in the presence of sodium 
ethoxide. Thus, two members of this group of substances have been 
obtained, namely, 2-pheDyl-C-methyl-4.pyT0De (I) and 2 : 6-diphenyl-4- 
pvt'oto (II) : 

CPh:CH-TO (jlPhlCH-CO 

0-CMe=:CH 0-CPh:r:CH' 

(1.; (II.) 

1 have mentioned also (toe. eU.) that the formation of diphenyl- 
pyroiio is accompanied by the production of a compound, ('. ,11, Oj, 
"liidi is characterised by the violet coloration of its solution in con- 
aiitmtixl sulphuric acid. 1 have frequently studied the action of 
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sodium ethoiide on the mixture of acetone and ethyl phenylpropiolate 
without having been able to trace a with similar properties ; 
the product of the reaction condsta of -i^jgBSsthylpyrone, the yield 
of which amounts to 48—50 per cent., of thp , 

ester, and the corresponding acid. ^ 

The present paper deals with the studj=«iiif pheny^i^ylpyrone, 
which I have carried out on Jinea similar toth^ ado^ited.:^ F. Feist 
{Anmlm, 1890, 257, 263) in his work on 2 : 6-diia«thyl4-pyrone. 
He showed that this compound, on treatment with baryta, ia trans- 
formed into the yellow barium salt of diacetylacetone, wbieh, with 
hydrochloric acid, yields the colourless triketona, {CH,*(^OT,)jC0. 
He has not been able to accomplish the analogous change ’tip using 
diphenylpyronC owing to the insolubility of this pyrime df water 
(compare -Ser., 1890, 23, 3726). I have repeated this eiperimeht, but 
have also failed to isolate the triketone, dibensoylacetone, from the 
product of the action of baryta on the pyrone. Phenylmethylpyrone, 
however, is readily transformed into a yellow barium salt, which, with 
hydrochloric acid, yields btnzorjlacelylacetofu, 

CfiHs-CO-CHj-CO-CHj-CO-CHj. 

This compound resembles diacetylacetone in its behavionr. Feist h.us 
found {loo. cii.) that the latter triketone forms, with phenylhydrazine, .i 
yellow diphenylhydrazone, which is produced, also, by the action of the 
hydrazme on 2 ; 6-dimethyt-4 pyronecarboxylic add ; in this case, how- 
ever, a .colourless substance is formed at the same time which contains 
one molecule of water less than the dihydrazone. A oompound, wliich 
in composition and properties re.sembles this substiimoe, is produced on 
treatment of benzoylacetylacetone with pbenylbydrazine. The fact 
that this compound is very stable and only slightly reduces^ Fehling’s 
solution, even on boiling, points to the constitution : 


N-N(C,H,)^^(C,H,)-^ 

C„H;-C C-CH,' 

This corresponds with the formula suggested by Feist for the colour- 
less compoundwhicW^i^ifeed from dimethylpyronecarboxylic acid. 

By the action of ammonia, benzoylacetylacetone is transformed into 
2-])hwyl-6.me(hyl-i-pyridone, 


This substance has a characteristic behaviour which neither pyridonc 
nor its dimethyl derivative seems to possess^ namely, that its aqueou.-^ 
solutions readily gelatinise ; this proper^ tenders its porificatiou souc- 
wbat troublesome. 1 have prepared several salts of this base, but 
none of them exhibits this phenomenon. The, ease with which 
^-diketones, for example, acetyiacetone, react with aldehydes has 



^ BUBXlSa OF IBON. 1363 

COMPOUNDS FROM ACETFLENtC ACIDS. PART It. 1283 

inJuced me to ascertain whether benzoylacetylacetone shows a similar 
behaviour ; I have found, however, that in the presence of neither 
piperidine nor sodium bjdrozide as catalytic agent does this triketone 
condense w^j^ip^ldehyde or iM3t«yWdehyde ' 


' EXPKSIMWTAla 

On adding a concentrated aqueous solution of baryta to phenyl- 
iiiothylpyrone dissolved in boiling water, a yellow itorium salt is 
[iieeipitatod .vhich, when added to dilute hydrochloric acid, lose.s its 
colour and.is. transformed into benzoylacetylacetone. This substance 
is sparingly soluble in carbon disulphide, ether, or cold alcohol, but 
readily dtssplves in boiling alcohol or chloroform ; it crystallises from 
light petroleum, in which on boiling it is fairly soluble, in pale brown 
needles meltang at 106 — 107® : 

0 2213 gave 0'6716 COj and 01182 HjO. C = 70-44 ; H = 6-93. 

requires C = 70 59 ; H = 5'88 per cent. 

The triketone ie readily ^ssolved by dilute potassium hydroxide, 
yielding a yellow solution ; it is insoluble in cold, but soluble in hot 
sodium carbonate solution. 

of ritmylhydrazine on BenzoylacelylaetUme. 

(hi adding water to the miztnre of the triketone (1 gram), dissolveil 
in nlcoholi'-and phenylhydrazine (1-3 grams), an oily product is precipi- 
tated wh^ wheu stirred with alcohol, sets to a yellow solid. This 
is sparingly soluble in boiling alcohol, and, on cooling, crystallises in 
colourless pisms melting at 174 — 175° ; 

0 2015 gave 0-6800 CO, and 01100H,0. C=78-50; H = 6-06. 

0 2265 „ 30 o.c. N, (moist) at 17° and 756 mm. N= 16-28. 

roquires 0 = 78-69 j H = 6-01; N = 16-30 per cent. 

The fermatton of this substance is most probably proceeded by the 
production of the diphenylhydruone of benzoylacetylacetone, which, 
however, at once contuses with loss of water. The fact that this 
mmpoimd is but ahghUy attacked by potassium hydroxide or hyJi-o 
chloric acid, and only faintly reduces Fehling’s solution on boiling, 
rceius to suppm^ the forpula given on pj 1283. 
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2-Plienyl-6-methjiH-py>'idotu, 


rn<^ . ..ft 


BenzbyUcetylacetone is readily solablvfein'' hot^ ^entrated 
ammonia; on evaporating the solution water-bath; a solid is 

left behind which is sparingly soluble in cold, but readily so in boiling 
water. The hot concentrated solution, after treatment with animal 
charcoal, deposits colourless, curved needles, and the mother liquor, 
after a short time, sets to a jelly which renders it impossible to collect 
the crystals. It is therefore necessary to filter them from the warm 
solution. The pyridone melts at 177 — 178“: 

0'2100 gave 0'6970 COj and 0-1155 HjO. C = 77'63; H = 6-ll. 

0-2230 „ 14-8 e.c. Nj (moist) at 18“ and 755 mm. N = 7-61. 

CijHiiON requires 0 = 77-84. H = 5-95 ; N = 7-57 per cent. 

The gelatinous product which sepiWatea from the i^other liquor 
of the crystals seems to contain the same substance ; this would follow 
from the fact that the solid which is left behind, on evaporation to 
dryness, gave the following analytical data : 

0-2172 gave 0'6138 COjand 0-1182 HgO. C = 77-07 ; H = 6-04j 
which do not appreciably differ from those required for phenyl- 
methylpyridone. 

The pyridone dissolves in hot, concentrated hydrochloric acid, iinj 
the solution, on cooling, deposits colourless needles of the hydrochlunde. 
This melts at 242“, after having begun to soften at 225°; it is not 
very soluble in cold, but readily so in boiling water : 


0-2340 gave 01518 AgCI. Cl = 16 05. 

CjjH,jON,HCI requires 01 = 16 03 per cenP. 

On adding platinum tetrachloride to the aqueous solution of the 
hydrochloride, the plaiinichloridt of the pyridone is precipitated in 
pale orange, microscopic needles : 


0-3048 gave 9'6 c.c. Nj (moist) at 19“ and 764 mm. N = 3-65. 

0-2068 left on ignition 0-0520 Pt. Pt = 25-09. 

(C]^ll,jON)j,HjPtCl,. requires N = 3-59. Pt •• 24-94 per cent. 

The picrate is formed on mixing aqueous solutions of pbenylmcthyl- 
pyridone and picric acid. The emulsion which is first produced, .-ioou 
sets to a crystalline solid, which is sparingly soluble in cold, 1«it 
fairly readily in boiling water, and, on cooling, shparStes in yellow 
needles melting at 194—195° : 


0 1986 gave 34 c.c. N, (moist) at 20“ and 753 mm. N = 13-59. 
C, 2 lf,,(JN,C'jlljO,Nj ie|uii-es N = 13-52 per cent. 
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The chromate is precipitated ia oraege needles on adding chromic 
acid, dissolved in water, to the aqueous solution of the pyridone ; 

0-3368 gave 10 c.o. Nj (moist) at 19° and 754 mm. N =■ 4-81. 

(0jjHjj0N)2,^Crj07 requires N = 4-76 per cent. 

The salii-dow not melt, but, on heating, begins to blacken ^ about 
155°; it is ‘sparingly soluble in cold, but r^ily sOj in boiling 

\vater. 

GONVILIE AND CAIUS COLLEGE, 

Gambbidob. 


CXXIII. — a-Melhylcamphor and Fenchone. 

By Walter IJamis Gloves. 

The investigation described in this communication was undertaken 
primarily with the object of contrasting o-methylcamphor with 
fenchone, to whjih Wallaoh has assigned the formula 

Clf— (jlH— ClIMo 

I ■ ?Me2 1 

UH„— CH— CO 
fkU 

icainly becihse tn-cymene is formed when it is heated with phosphoric 
oside {Annalen, 1898, 300, 319). If fenchone possess the con- 
.^titution represented by this formula, it should be similar to a-methyl 
camphor in its general chemical behaviour, as it is not be supposed 
that the transference of a methyl radicle to the a-position would tend 
to alter the properties of the compound materially. As a matter of 
fact, the two substances are essentially different in chemical behaviour. 
They differ most markedly in their behaviour towards bromine. 
Minguin has stated {Compt. rend., 1903, 136, 751) — and his obser- 
vations have been confirmed — that a-methylcamphor yields on bromi- 
nation a well-defined monobromo-derivative, namely, a’-broino-a- 
methylcamphor ; fenchone, when similarly treated, does not yield a 
bromo'derivative : in fact, bromofenchone is obtained as a somewhat 
ill-delined oil only when fenchone is heated with bromine in scaled 
tubes at 100“ for twenty hours (Ciemy, B«r., 1900, 33, 2287). The 
two compounds also differ in that a-metbylcampSor is as readily 
sulphoiiated by Keycbler’s method {Bull. Soc. chim., 1898, [iii]. 19. 
I'iU) as camphor itself, whilst fenchone resists gulphonation. 

Ihcse two facts are alone .‘•uthcieut to make it imu j than duublfiil 
whether the conslitutiuii of fenchone be that .-uggested by Mallach. 

VOL. .\ciii, 4 
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Tlie objection may also be raised to Wallacb’s formula that, sioce 
camphor yields p-cymene, fenchone sSould yield ortho-, not meta-, 

CH-9H-CH, ‘’'^6H.-<3fereHMe 

CMej [ 

OH — CMe-00 

Semmler {Ch»m. ZeU., 1906, 29,1813), ar^ng'-'toitt'^fact that 
.'aocamphoronic acid, dimethylcarballylic acid and 'dimeth^malornc 
acid are products of oxidation of fenchone, has,, ooneluded tliat 
Wallach’s formola'is incorrect and has put forward thd f?lJtfwing : 

/ CH-CH-CMe, ’ ^ 

I 9^, I • 

CHj— CMe-00 ' 

Although this formula foreshadows the difficulty which 

fenchone is hrominated, there is no obvious reason - wl^ such a 
compound should not yield a jS-sulphonic add with the ^e;readiness 
as a-methylcamphor; moreover, the formula in ho way gives ex- 
pression to the production of m-cymene. 

It is suggested that the following formula would heti^r represeut 
the formation of this hydrocarbon and would likewise show why 
fenchone shciuld not be brominated readily nor he converted into a 
/3-sulphonic acid by Keychler’s method. 

CH,-CHj-CMe 

CMoj 

CHj-CH-CO 

A monobrpmo-derivative of a-methylcamphor isomeric with that 
obtained directly from a-methylcamphor was prepared by Miiiguiii 
(loc, cit.) by acting on methylenecampbor with a eolation of byiirogwi 
bromide in glacial acetic acid. 

Haller and Minguin {Compt. rend,, 1900, 130, 1362 J 1901, 133, 
79) found that a-benzylcamphor on bromination gives rise to two 
stereoisomeric a'-bromo-o-benzylcampbors (I and II), which melt respec- 
tively at 94—95° and 90—91°; whilst ihe isomeride formed by adding 
hydrogen bromide to benzylidenecarophor is ai} w-hromo o-benzyl- 
camphor (III) melting at 146°. .* 


i CHjP^a) . 




i;o ''CO ' ' " ''CO 

(I.) (11.) (Ill) 

Minguin therefore supposed, on the assumption that 
camphor was the analogue of a-benzylcaraphor, that the cuinpouiid 
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obtained directly was a'-bromo-a-methylcampliop (IV) and that the 
isomeride was lo-hromo-a-methyleamphor (V). 







t.-OCO 


■Me(a’) 


:,(V.L 

It seemed ^mot nuprObMle, boweveh,' that since these'^merides, like 
the i3omerie;-V'brem<H»-benjgrI(samphoi«, melt within *i few degrees of 
each othWj jfehe melting points 'being 61° and 66® respectively, they 
might be tr||lt^iBomerio a'-bromo-a-methylcamph(^, thns : 

Now Lowry has shown (Trans., 1906, 89, 1033) that a-mono- 
sub ^ tuted derivatives of camphor, such as a-bromocamphor, are 
partlyeonverted into'their stereoisomeric forms by the addition of traces 
of sodium ethoxide to their alcoholic solutions, the change being 
accompanied by a change in the optical rotatory power of the solution. 
It therefore seemed possible that, by investigating the effect of alkali 
on the optical rotatory powers of alcoholic solutions of the two mono- 
bromo derivatives of a-methylcamphor, the correctness, or otherwise, 
of the above supposition could be tested. However, neither of the 
alcoholic solutions of the iSomerides showed any change in optical rota- 
tory power on the addition of alkali, although, as was proved later, one 
of the isomerides is w-bromo-a-methylcamphor as stated by Minguin (lac. 
cit.). Further examination of a-methylcampbor and its /3-substituted 
derivatives showed that these compounds, although, still containing an 
atom of hydrogen in the a-poeition, apparently do not undergo stereo- 
isoincric change in alcoholic solution under the influence of alkali. It 
appears not improbable therefore that, under these conditions, only 
those a-moito-anbstituted derivatives of camphor undergo stereoisomeric 
change in which the eubstituting radicle is strongly negative in 
character, as was the case in the compounds investigated by Lowry, 
unless it be that, in the above caees, the change takes place very 
rapidly before the addition of alkali and escapes observation. 

The action of pfotasnnm permanganate- on the isomerides was first 
inve.-iiigated, .Although both are but slightly affected by this agent, 
nevertheless, aed^4Rttilar eouditioiu, it is notiowWe that the colour 
of the permanganate » discharged more weadily and that more bromide 
IS found iu solution in Um case of the oompound described by Minguin .as 
0 bromo-a-inethyl camphor than in the case of a’-bromo-a-uieihyloaui|ilKir. 
Again, the former compound remains unaltered in the presence of cold 
titnc acid (sp. gr. l‘I}, whereas the latter readily parts with its bromiiio 

4 hi i 
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when Bimilarly treated. This difference in the behaviour of the two 
compounds being scarcely that to be expected in the case of stereo- 
isomerides, their comparative study , was contipued : fanally it was 
found possible to hrominate one isoiierid^, nimely;, the <o-bromo-a- 
methylcamphor, whilst the other isomerUS,^nio-o.ffle%lcamphor, 
remained unattached. 

The compound obtained by brominatiBg Sdiromo-a-methylcamphor 
is ™'-dibromo-o-methylcamphor, since it is identical with the com- 
pound obtained by the addition of bromine to metbylenecamphor. 

As regards the properties of the individual derivatives of a-methyl- 
camphor described in this paper, little need be said. Generally 
speaking, they are Very similar to the corresponding oamp^ com- 
pounds in their ordinary chemical and physical characteristi)^ As a 
rule, however, the melting point of the compound is lowered by the 
introduction of the methyl group into the a-position, whilst the 
speciflc rotatory power remains approximately the same ; this will be 
swn by reference to the following table, in which are given the specific 
rotatory powers and melting points of the corresponding derivatives of 
(f-camphor and a-methylcamphor. 


Compound. 

Camphor 

a-Bfomocaraphor 

Camph"i-8-sulphonic acid 

Caniphor-j8-sulphoQ)l chloride 

Camphor-^'Sulphonamde 

/8-Bromocarapuor 

a-Methylcaniphor 

o''Br< mo-a-methylcAinphor ^ 

a-M ethylcamphor-8-sul}dioiiic acid. .... 
o*Methylcamplior /3-sulphouyl chloride 

a-Methylcamj'hor-jS-sulphouainide 

^-BromO'O-mtthylcamphor 


M. p. 

[»].- 

175” 

■f 48° (alcohol) 

76 

-H35 (alcohol) 

193 

-f21 (water) 

67-68 

-1-31 (chlororonii) 

132 

-U S (chloroform) 

78 

-fl9 (alcohol) 

38 

-(■30 (alcohol) 

62-5 

-1180 (alcohol) 

lH-116 

-118 (water) 

33 

-1-29 (bcnieue) 

150 

- 6 ’3 (chloroform) 

55 

-118 (alcohol) 


Thus, although, the introduction of the methyl group into the 
a-position involves the production of a third asymmetric carbon atom 
within the molecule, no marked change in the rotatory power is 
induced. This is what might be expected, since the greater I, lie 
dissimilarity of the radicles occupying the aa -positions the greater 
the change produced in the specific rotatory power of the compound. 
This is at once seen from the following examples : 


Camph^ir [a]© +43' 

a-Methylciimphor ......... [ajp +30 

o-Iodocauiphor [ojp +160 


tt*Broraocamplior [«}» +^ ■' 

aChlorO'«'*bromocainphor[aJi. : 10 

oa"-Dibrom(x»in|^or ...... [«Jd +^0 


A great difference exists, however, between Ae specific rotator) 
powers of the oximes of the two compounds. As was sho^^^ by 
Beckmann (Anyiokn, 1889, 250, 354), the oxime obtained from (/-cam 
phor has the specitic rotatory power [a][, -42^; that of the oxime 
prepared from a-methylcamphor is [a]a +30'' (both in alcoholic u 
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tion). II therefore seems not improbable that the two oximes have a 
different structure. In harmony with this conclusion is the fact 
that camphoroxime is soluble in alkali, whilst a-methylcamphoroxime 

is insoluble. . - 

Reference may also “tp m^e here to the fact that a-methylcam- 
phoroxime undergoes dehydration as readily as camphoroxime itself 
when heated with dilate sulphuric acid, showing that' substitution in 
the a-position has no marked influence on the readiness with which 
the nitrile is formed. 

in conclusion, mention may be made of what spears to be a case 
of isomorphism met with in the present investigation^ 

In afl attempt to separate a mixture of camphor and its a-methyl 
homologue by bromination and subsequent fractional crystallisation of 
the resulting product, a substance was obtained which', although it 
melted within a degree of the temperature given by Minguin as the 
melting point of a -bromo-a-methylcamphor, on analysis was found 
to contain more bromine than was required by theory. Subsequently, 
it was shown to be a mixture of aa'-dibromo- and a’-bromo-a-methyl- 
camphor, which remained practically constant in composition notwith- 
standing repeajed, crystallisation. 

That the two compounds are in all probability isomorphous follows 
from the fact that they both crystallise in the orthorhombic system 
and have the axial ratios ; 

M -Dibiomocamphor 1'5778 :1 : 2 0685 (Zenharovitch, 18S2, 

3, 231). 

a’-Bromo-a-methylcamplior...... 0*7604 :1:0*4921 (Minguin, Comp/, rrin/., 1903, 

136, 752). 

Multiplying o by 2 and c by 4, we obtain the axial ratios for the latter 
compound : 1*5208 : 1 : 1*9684. 

It seems therefore that a'-bromo-a-methylcampfaor belongs to the 
isomorphous series the existence of which was 6rst pointed out by 
Lowry (Trans., 1898, 73, 574) : 

aa'-Dibromocainphar 1 *5776 : 1 : 2*0685 

o'-Chloro-a-bromocamphor 1*5395:1 :1*9144 

a-Chlnro-a'-bromocamphor 1 *5338 : 1 : 1 9020 

u'-Diuhlororamphot 1*4820 :1:1*8358 

a’-Bromo-a-mcthylcamphor (1*5208 : 1 : 1*9684] 

EXFEaiNENTAL. 

iL .UethjieatnpAor wO first prepared by Minguin (Compt. rfiul.. 1891, 
112, 1,370) from methyl a-methylcamphor-o'-carboxy1ate. Since this 
nietluid of preparation, commencing with camphor,, necessitatc.s the 
pieinrntion of three intermcdi:ite comiwund.s, attempts w*ei*o iinide at 
the beginning of the investigation to .synthesise this oouipound directly 
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from camphor by acting ou the sodium derivative of the latter with 

methyl iodide. . , to, a solution of camphor in 

Finely-powdered sodam.de was 

dry benzene in a flask 'Bvn^^^etliT^ ^fc wa s then 

heated until whole 

added very cau lous y product 'wa^^^l, ^7*^. with 

heated for broimdo a^d Ihen re^t^y *^0010(1 

water to rcm fn_, pgrts of concentaat^i sulphuric wadsiOi oM 

with a mixture of founts of ^c^d 

-Lred- this wa^s separated by steam distillation from ^he acid 
piecipitate , distilled. The chief Iraction^ssed 

h tteen 215-218“ ; it solidified after wme time at about^0“, 
“"sLcea-methylcamphor boils at 220“, it was evident that th^tion 

was notpurea methylcamphor but probably a mature of,,gs com- 
pound with unchanged camphor. As it was impossible by me^_fmt.»na 
drtltion to effect a separation of the two ^bstances. .£ ^ deeded 
to brominate the mixture and submit the p^uct to fractional cij,- 
talllsat.on so as to obtain a'-bromo-«-methylcamph«, f^m which pure 
1 Ithylcamphor could be prepared by treatment wit^^g dust m 

"’i'frriorbotling at 215-218“ was therrfore hea^ in a fle.sk 
on a water-bath and bromine added, drop by drop, sl^ht^.n excess 
of the quantity required by theory. The mixture Wg been heated 
until hydrogen bromide ceased to be evolved was shak« with a d ute 
solution of sodium hydroxide and the pasty mass oh^ ;»“■ 
ally distilled in steam. The solid product was purified by ^sta h.sa- 
tion from alcohol and then from light petroleum, from which solve,, 
it crystallised iu large prisms melting at 62“. It w^_ at first thoug t 
that this product was a’.brom(H..metbylcampbor, which ^rdiiig to 
Minguin ICampl. r^d., 1903, 136, 752) melts at 61“. However, on 
analysis, this was found not to be the case : 

I. 0-2303 gave 0'1986 AgBr. Br- 36-70. 

II. 0-1768 „ 0-1524 AgBr. Br=36'68. 

C,,H,70Br requires Br- 32-65 per cent. 

The substance was tben^ lecrystaUised three time« from light 


petroleum and again analysed : / 

I. 0-1871 gave 0-1621 AgBr. Br=S6-8lf., 

II. 0-1790 „ 0-1550 AgBr. Br»S6‘85;_^^^ 

From these results, it is clear that the compori^n of the subHUiue 
had undergone no change during the rocrystallisaUon. The o i-cnc, 
rotation of an ethyl-alcoholic solution containing 0-7642 gra," pw 
15 c.c. of solution ill a 2-dcn,. tube at 20“ was -1-14-64° whence 
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[a]u + speciflc rotatory power ot a'-bromo-a-methylcamphor 

is[a]u +184'1° Now if tbe substance were an impure a'-bromo-a-methyl- 
campboi'i i* foUov^ fry.,^g36 fiffljgM that the impurity must have been 
one eontainiM ^| ^^ ^ ^^^ ^,^^^jwBg§ciflgjrojatory power than 
this comppi fe^h ^^^gwi^i^mpcajajghbr^dja^af^l”^ and has the 
specific wM^thoSgiit pftteble that \be 

impurityjtnigtt be i»'-<UOTbmoca&phbr.' So^ of the Substance was 
therefore mixed "witji a Jittle M'-dibromocamphor ^if’the melting 
point of the mixlEnre determined ; it wim found to be 61®. This result 
tends to bHow. tfw coMOctness of the condemn J ^ ,®®y 
he mention^ - that subsequently, 'when the ^b^pce containing 
36'7 per-cent, of bromine was' heated with a largeMcesa of ’'alcoholic 
potash, |iot only wtm methylenecamphor obtained but also a-bromo- 
oatnphpr, m. p. ,?6®, derived from the oa'-dibromocamphor present. 

An attempt was made to obtain pure o'-bromo-o-methylcamphor from 
the mixture by treatment with small quantities of alcoholic potash, 
the object being to convert the oa'-dibromocamphor into o-bromo- 
campiior and by fractional crystallisation to separate this compound 
from the a'-bromo-o-methylcamphor ; but this was not a success. 


JiydfplyMii oj Mtihyl a-M«thylcamphor-a-earboxyl(U«. 

Since pure o-methylcamphor could not be obtained directly from 
camphor, it was prepared by hydrolysing methyl a-methylcampbor- 
o'-caiborylate. Brilbl (Bw., 1902, 36, 3622) has shown that when a 
mixture of this ester with five times its weight ot 15 per cent, sodium 
methoxide in methyl alcohol is heated for about four hours at 80®, 
it is completely hydrolysed, a-methylcamphor-o'-carbozylic acid being 
formed together with some a-melhylcamphor. It seeme4 probable, 
therefore, that a complete conversion into o-methylcamphor would 
bo oft’ccted by prolonged heating, and that the rather objectionable 
method originally used by Uinguin, namely, treatment of the ester 
with alcoholic potash in sealed tube at 120 — 130° for twelve hours, 
miglit be dispensed with. Howerer, it was found that even .after 
heatiog the ester with sodium methozide on a wator-bath during 
twenty-four houM only about one-half had been converted into 
u uiothyleamphor, WM decided to use alcoholic potash a,s tlio 
hydrolysing agentj^jim autodbve instead of sealed tubes. 

A tlask contaiumj^lO grams of the ester disaolved iu about 
400 c.e. of 95 per 0(u& e&yl aleohol/' to which had been adde.! a 
solution of 60 grams of potasdum hydroxide in 50 c.c. of water, 
was placed in an autoclave ; this was heated in an oil-bath the 
temperature of which was maintained at 160 — 170° during about 
twelve hours. The liquid in the Bask was then poured into a fairly 
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large quantity of water, the o-methylcamphor was extracted with ether 
and the ethereal solution dried and fractionally distilled. At first 
ether and alcohol passed over, after which were obtained the following 
fractions; I. 216 — 220°= 16 grams. ^ 222— 223° *=26 grams 

III. 223—233 = 15-5 grams. Refraclionatiqn yi^ded a fraction 
boiling at 220—221°, which solidified op cooling ton crystalline solid 
melting at 37—38, the temperature given by Mingoin. ,^urther 
purification may be effected by diluting a 5 per cent, alcoholic soluiioj 
with a moderately large bulk of water; the a-methylcamphor separates 
from the diluted alcohol in white, glistening leafiete malting nt 
38—39°. An ethyl-alcoholic solbtion of the compound containing 5 
grams per 100 c.c. of solution gave[a]f -l-30'0°. Mingain in his fet 
communication on Ofmethylcamphor (C'omyit. rend., 1891, llS, 137oj 
gives [oJd -|-270-65°(l-66 grams per 10 c.c.), which value is that quoted 
in all text-books. Subsequently (Compt. rend., 1903, 136 , 752) be 
gives the value [a]o -f 27-65°. The addition of sodium ethoxide to the 
alcoholic solution of a-methylcamphor is unaccompanied by any change 
in the specific rotatory power of the solution, so that, although still 
containing a hydrogen atom in the a-position, a-methylcamphor is 
apparently not converted into its stereoisomeride under the influence 
of sodium ethoxide. 

a -BTomo- a-methylcamphor. 

This compound, originally obtained by Minguin by treating 
a-methylcamphor dissolved in carbon disulphide with bromine, is more 
readily prepared by gradually adding the theoretical quantity of 
bromine to the alkylcamphor contained in a flask heated on a water- 
bath. When hydrogen bromide ceases to be evolved, the crude 
product is washed with dilute sodium hydroxide and recrystalliscd 
several times from hot alcohol, from which it separatee in crystals 
melting at 62-5° (Minguin gives 61°) and resembling ammonium 
chloride. A mixture of four parts of this compound with one part 
of aa- dibromocamphor (m. p, 61°) was found to melt at 60— 61 5°, 
so that the conclusion arrived at above with reference to the 
compound obtained by the brominatiou of the mixture of campboi- 
and a-methyleamphor receives additional support : 

0-1864 gave 0-1438 AgBr; Br = 32-82. 

0-1510 „ 01154 AgBi ; Br = 32-53. 

CjjHjYOBr requires Br = 32-65 per cent. 

The specific rotatory power was determined in 99*5 per cent, ethyl- 
alcoholic solution, the concentration being 6 grams per 100 c.c.; 
the value obtained was [a]” -b 184-4° (Mingain gives [ajo-l- 176 8°). 
The S{)eciTic rotatory power twenty hours after the addition of 
sodium ethoxide to make the solution approximately AyiOOO was 
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[a]v other words, a'-bromo-o-methylcamphor undergoes 

DO stereoisomeric change in the presence of traces of sodium ethoxide. 
Similarly, a benzene solution containing 0-6966 gram per 15 c.c. of 
solution was examined in a 2-dcin. tube at 25°. The rotation observed 
was + 17’73\ whence [aj* +lj90-8°. One drop of pipm-idine was then 
added to the oonteDts (rf the t^be ; the rotetion observed twenty-four 
hours after the addition of the base was + 17-70°, so that no isomeric 
change had been produced by the presence of this base. 

lu-Bromo-a-methylcainphor. . 

Thislsomeride of the compound just describea is prepared by 
the addition of hydrogen bromide to methylenecamphor. The latter 
compound is obtained by boiling for sixteen hours a solution of 30 
grams of o'-bromo-o-methylcamphor in 140 c.c. of alcohol with 30 
grama of potassium hydroxide dissolved in an equal weight of water. 
The brown solution thus obtained is diluted with water, distilled in 
steam, the distillate extracted with ether, and the ethereal solution dried 
and then fractionally distilled. The portion which passes over between 
216 ° and 219° (10 grams) is practically pure methylenecamphor. 

In order to bring about the interaction of hydrogen bromide and 
methylenecamphor, the latter compound is dissolved in about three 
times its weight of a cold saturated solution of hydrogen bromide in 
glacial acetic acid and the mixture allowed to stand in a stoppered 
bottle at the ordinary temperature for at least six weeks. At the end 
of this period, the light brown solution is diluted with a large volume 
of water, the heavy oil which separates is washed with dilute sodium 
hydroxide and the pasty mass so obtained washed thoroughly with 
water and dried on a porous plate. The crude product is best purilied 
by crystallisation from alcohol, from which solvent it cry8talli.se.s in 
colourless prisms melting at 65 — 66° ; 

0 1444 gave 0-1116 AgBr. Br = 32-88. 

0 1734 „ 0-1330 AgBr. Br=.32 64. 

C,iHj,OBr requires Br= 32-65 per cent. 

The specific rotatory power was determined in 99-5 per cent, ethyl- 
alcoholic solution containing 5 grams per 100 c.c, The value obtained 
was [a];;’ -f- 165-4° j Minguin gives [a]o + 160-5°. 

The specific rotatory power twenty hours after the addition of 
sodium ethoxide to render the solution approximately A/ 1 000 was 
[a];' + 155-2°, so that this compound also appears to undergo no 
stereoisomeric change in the preeence of sodium ethoxide. With the 
object of coufirming this result, a benzene solution containing 0 oT 
pam per 1,1 c.c. of solution was examined in a -2-dcm. tube at 
Tbe rotation observed was + 10-08°, whence [a]h‘ + 132 -6 '. thie liour 
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after the addition of a drop of piperidine to the contents of the 
tube, the observed rotation was +10’1“; the rotation twenty-four 
hours after the addition of the base co^ Id n^ be accu^tely determined 
owing to the separation^ ^ fine" needle^^Sed. cr^pL^pJ piferidiue 
hydrobromide; however, no vpry rotatory 

power could be detected. 

The fact that the addition of alkali to %ie solution'Had QP effect 
on the optical rotatory power eeemed to sup^rt thp. iragg^ion that 

this compound is an a'-broino-a-methylcamphorj in^^^ejf' t^Ords a 

stereoisomeride of. the compound melting at 62’6®. Fnrtttt^Vestiga- 
tioii, however, proved this to be incorrect. 

Action of Pctatsmm Permanganate and Nitric Add on ^ 
Monobromo-derivalivet of a-Meth](loampb(/r, - 

The two isomerides were treated under exactly idantfoSl- conditions 
wit h equal volumes of an aqueous solution of potassium permanganate ■ 
although both remained practically unaffected by this agent even 
.after very prolonged heating, nevertheless it was observed that the 
colour of the permanganate was discharged quicker and more bromide 
wa.s found in solution in the case of the isomoride melting at 65—66’ 
than in that melting at 62'5°. 

A still greater difference was observed in the behaviour of these 
substances towards concentrated nitric acid (sp. gr. 1‘42),' When the 
isomeride melting at 62'5° is added to nitric acid containing in susjjen. 
sion some finely-divided silver nitrate, it at once becomw oiW'jtnd almost 
immediately a dense, yellow precipitate of silver bromi(^ppears the 
quantity of which increases considerably on standing. On'the other hand, 
the isomeride melting at 65—66° does not give a precipitate of .silver 
bromide when similarly treated and may be recovered nncfaanged even 
after standing some days in contact with the acid, This result tends 
to confirm Minguin’s conclusions, since it is to be expected that 
a'-bromo-a-methylcamphor melting at 62'5'’ would lose bromine more 

readily than w bromo-a-methylcamphor melting at 66 66°. 

A yellow oil slightly denser than water was obtained by ste.-ira 
distillation from the product of the interaction of a'-b»mo^i-mefhyl- 
camphor and nitric acid ; as the quantity was small, it was not further 
investigated; it was in all probability an a'-nitn^.^ethTlcamohor. 

Action of Bromine on the Isomeride*. Preparation erd-DiProino-a.- 
mahylcamphor, C„H„Br(OH^r)d. 

When a mixture in equlmolecnlar proportions of the compound 
meUiDg at 65—66° and bromine is heated on a water-bath, hydrogen 
bromide i.s evolved, the mixture becoming almoet colourless. The 



TIU>XN; XipB BUSTUrO OF lEON. 1363 

glover: a-METHYLCAMPHOR AND FENCHONE. 1295 

rude substance thus obtained, after washing with dilute sodium 
lydroxide and finally with water, is ivEtadily purified by crystallisation 
roni hot alcohol, f^mw^cjj solypjp it is obtained in long, slender, 
olourless, at Xbe ^compound thus 

armed is a diyjSw^eiMljjM'Ao-mi^ldBii&ot : ' ' 

0 1430 gaTejJ'jwwlAiigr. J^=49-49. 

0- 1 604*- „ J,,ci:&65' Agor. '^r = 49 -48, 

djiHjjOBp, requires Br = 49-35 per cent. 

When sisajla^ly teeated with bromine, the isomeride melting at 
50.50 remains unattacJced ; there is therefore litt^;^nb't that this 
compound is o-bromo-a-metbylcamphor, whilst the "ij#meride melting 
a,t 05 — 6 ® is w-hromo-a-methylcamphor. 

That l^e i^ye. dibromo-derivative of a-methylcamphor is un- 
doubtedly «-a^dibrom»a-methylcamphor follows from the fact that 
the same compound is produced by the addition of bromine to 
methylenecamphor. When the latter compound is mixed with the 
theoretical quantity of bromine, it is at once evident that interaction 
has takei^jdaoe, since heat is generated and the colour of the halogen 
slowly disappears. ' After two or three crystallisations from hot spirit, 
the product melt» at 108°; a mixture of this substance with that 
obtained by bronunating u-bromo-a-metbylcampbor melts at 108°. 

a-ti-DibrorMHi-mtihyleamphor is only moderately soluble in cold 
alcohol or light petroleum but is readily so in benzene, from which it 
crystallises it stout, colourless prisms. 

For the detennmation of the rotatory power, a benzene solution 
containing 0'715 gram per 15 c.c. of solution was examined in a 
2 (lcm. tube at 20°. The rotation observed was -P 11-203°, whence 
>]'tl + 117'5°.' ■ 

a-Mtlkyleamphor-p-ndphmic Acid. 

This acid is obtained quite readily from a-methyicampbor 1^ the 
method originally described by Reychler {Bull. Soe. ehxm., 1898, 19, 

[iii], 120). A mixture of acetic anhydride and sulphuric acid is 
prepared by cautiously adding two parts by weight of the latter com- 
pound to four parts by weight of the former and to the mixture is added 
three parts of a-methylqj^pbor. The slightly brown solution, after 
standing several days ii^-^e cold, deposits large, transparent crystals 
of the siilphonic acid J if^libwever, a little of the solid acid be added to 
the mixture even, aftatp^nding only twenty-four hours, a copious 
separation of the solphoi&acid at once takes place. Wh(fh no more 
sulphonic acid separates oat^ the liquid is allow^ to drain away from 
the crystalline mass, which is then washed two or three time-x with 
small quantities of glacial acetic acid aod finally purified by rivrystal- 
bs.Uioii from hot ethyl acetate. The sulphonic acid reiu.aining in the 
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acid mother-liquor may be separated by boiling the diluted mixture 
several hours with animal charcoal until practically the whole of the 
acetic acid has been volatilised, when the liquid is filtered and 
neutralised with barium carbonate. The^barium iatl: separates from 
the filtered solution when sufficiently concentrated and is best purified 

by recrystallisation from water. % 

a-Methylc(mphor-l3sulphonic acid crystalli&s from hot ethyl acetate 
in large, transparent prisms, which quickly become opaque when re- 
moved from the solution. It is an exceedingly deliquescent hubstance 
which melts at 114—116° but is decomposed ; it dissolves readily in 
cold water and hot glacial acetic acid or ethyl acetate. The observed 
rotatory power of an aqueous solution containing 0'7608 gram per 
15 c.c. of solution in a 2-dcm. tube at 20° was -pi '897°, whence 
[a]S' +18-7°. i 

Barium a-mthykamphor-ji-sulphonate, (Cj,Hjj 04 S)jBa, 6 Hj 0 , crystal- 
Uses from hot aqueous solutions of suitable concentration in large, 
stout, transparent, hexagonal "plates, which melt in their water of 
crystallisation at 66°. The salt parts with the whole of its water of 
crystallisation when kept in a desiccator over concentrated sulphuric 
acid for two or three days : 

0 0740 gave 0 1770 BaSO^. Ba= 18T5. 0'4950 gave 0T536 BaSO 
Ba= 18-26. 0-5628 gave 0T740BaSOi. Ba = 18-20. ‘ 

0-4260 lost 0-0626 HjO. HjO=14-69. 0-6982 lost 0-0889 ILO 
HjO = 14-86. 0-4954 lost 0-0750 H.p. HjO=16-13. 

(0uH]j0^S)2Ba,6H20 requires Ba= 18-68 ; HjO = 14-69 per cent. 

The potassium salt could not be obtained in a crystalline form ; an 
aqueous solution evaporated on a water-batb leaves a somewhat gelatin- 
ous residue, which becomes quite hard and brittle on standing a few 
days in a vacuum desiccator over sulphuric acid. 

a-Melhylcamphor-P-fidphonyl chloride, CjjHjyO-SOjCI, is prepared by- 
rubbing together phosphorus pentachloride and a slight excess of the 
anhydrous potassium sulphonate. The semi-solid mixture is allowed 
to stand for two or three hours and then poured on to, and intimately 
ground up with, a large quantity of finely-powderei^oe, after which the 
solid sulphonyl chloride is collected, washed well- with ice-water, and 
dried in a vacuum desiccator. The crude substance is purified by 
crystallisation from light petroleum at temperatures below 10°; 

0-1972 gave 0 1054 AgCl. Cl= 13-20. 

0-3366 „ 0-1798 AgCI. Cl- 13-19. 

^iiHitOjClS requires Cl = 13-39 per cent. 

The .sulphonyl chloride crystallises in transparent, prismatic needles, 
which melt at 33°; it is a fairly stable substance which is readily dis 
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wived by most organic solvents. The observed rotation of a 5 per cent, 
solution in benzene in a 2-dcm. tube was +2'95‘’, whence [a]™ + 29'5“. 

^.ileAykamphor-fi-sulphonamide, is obtained when 

the sulphonyl chlorideds treated with a. concentrated aqueous solution 
of ammonia. To separate* it from any anhydramide which may 
posdbly be formed atthg same t^e, it was crystallised twice from hot 

in which the aii^draiiii^e is only very sparingly soluble — and 

finally from either hot alcohol or benzene: 

0 2372 gave 11'65 c.c. (dry) at 12‘5° and 756 mm. N = 5'86. 

0 1898 ,, 9'35 c.c. „ „ 13-6“ „ 749-2 mm. li = 5-80. 

CjiHjjOjNS requires N = 5-72 per cent. 

The sulphonamide crystallises from hot water in long, silky needles, 
and from hot alcohol in transparent prisma, which melt at 150°. 
Unlike camphor-jS-sulphonamide, it does not lose water when heated 
above its melting point and may even be heated to 200° without 
undergoing decomposition. 

The observed rotation effected by a chloroform solution containing 
0-376 gram per 15 c.c. of solution in a 2-dcm. tube at 20° was -0-316°, 
whence [o]u -6-3°. 

a-Methyleampkor-fi-iulphonanhydramide . — As was first observed by 
Lowry (Trans, 1902, 81 , 1448), campbor-/3su]phonamide when covered 
with a concentrated solution of hydrogen chloride quickly dissolves and 
in a few minutes the anhydramide separates from the solution. The 
behaviour of a-methylcamphor-/3-sulphonamide towards the acid is 
somewhat similar, although in this case it is necessary to heat the acid 
in order to dissolve the sulphonamide. 

The anhydramide separates very slowly from the solution so ob- 
tained on standing : 

01918 gave 10 c.c. (dry) at 17° and 754-2 mm. N = 6-11. 

0-1900 „ 10-1 C.C. „ „ 15° „ 746 mm. N = 6-20. 

CjiHjjOjNS requires N = 616 per cent. 

The anhydramide is practically insoluble in cold %ater and alcohol, 
(sparingly soluble in hot alcohol. It sepiarates from a solution in liot 
alcohol as a fine crystalline powder, which melts at 167-5°. 

fi-Bromo-a-n»thylcamphor, C,|Hj,OBr, is formed when a-methvl- 
camphor-/3-8ulphonyl bromide is heated, sulphur dioxide being simul- 
taneously evolved. The txUphmyl bromide, prepared by the interaction 
of phosphorus pentabromide and the anhydrous potassium sulphonate, 
could not be obtained in the solid state, so the oily substance was 
dissolved in dry xylene and the solution boiled in a flask, litteil with 
a reiiu.-i condenser, for about twelve hours. At the end of this jieriod, 
sulplim- dioxide had ceased to be evolved, so tlie resulting solution 
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of / 3 -bromo-a-iiiethyloamplior was submitted to fractional steam djj. 
tillation. At first, practically only xylene passed over with the wat(, 
vapour but towards the end of the distillation ah oil passed ovej 
which was heavier than water,. Oh standih^ xylene preset 

in the oil evaporated. off and left fro® 

dilute alcohol in silky needles meltin|At 66 ?! 

0-1180 gayo 0-0908 AgBr. Br= 32-^4. 

OjjHjjOBr requires Br=s 32-66 per cent. 

The observed rotation effected by an ethyl-alcoholic' qpltttion con 
taining 0-3586 gram per 15 c.c. of- solution in a 2-dcmi tube at 25 = 
was -H 0-65°' whence [o}J-bl 8 - 8 ®. The specific fptatory power 
twenty-four hours after the addition of sodium ethoxide to louder the 
solution approximately NJIOO was [a]” -b 18-0“ It is ^'therefore 
evident that / 3 -bromo-o-methylcamphor is not converted into /S-brorno. 
a'-mothylcamphor under the influence of sodium ethoxide. jS-Biomo- 
a-melhylcamphor is extremely soluble in the common organic solvents 

a - Uelhylcamphoromme, c„Hi,:noh. 

d-Methylcamphor yields an oxime but not quite so readily as 
camphor. It may be prepared as follows : A solution of 20 grams of 
hydroxylamine hydrpchloride in an equal weight of hot water i.s added 
to a solution of 11 grams of a-methylcamphor in 150 c.c. of alcohol 
and to the mixture is added 12 grams of finely-powdered potassium 
carbonate. The mixture i.-i kept at the ordinary temperature for a day, 
then heated to boiling aud again kept at the ordinary temperature for 
several days, after which it is diluted considerably with water and the 
viscid oil which separates submitted to fractional steam distilliitioii. 
At first, an oil passes over with the water vapour. but after some time 
II very viscid oil distils over, which solidifies very slowly on standing. 
This crude material is purified with some difficulty By repeated crystal- 
lisation from dilute alcohol { 1 : 1 ), from which it separates in crystals 
resembling ammoqium chloride ; from more dilute alcohol, it crystallises 
in long, slender needles melting at 56“ : 

0-2002 gave 13-65 c.c. N.^ (dry) at 23“ and 746 mm; N= 7-77. 

0-1506 „ 10-3 C.C. „ 19“ „ 753 mm. N = 7-94, 

CjiHijON requires N = 7-73 per cent. 
a-Mithylcamplufroxhne possesses a jstrong camphor-like odour, is 
extremely soluble in all common organic solvents, but unlike raiiiphor 
oxime, it does not dissolve in aqueous alkalis. 7 

Ihe specific rotatory power was determined in 99-5 per cent, ethyl- 
alcoholic solution. The values obtained wereXo]? -b 30 3 ' (5 grams 
per 100 c.c. of solution) .and fa]?? -b .32-0'' (-3-^grams per lUOc.c. ef 
solution). 
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file HydrocMoridt. — When dry hydrogen chloride is passed into a 
solution of the, oxime in dry ether, a copious precipitate of the hydro- 
cldori^^ is obtained in silky needi^ It melts but undergoes decom- 
position at 1 38^^ JgJiydrol|(icPiy : " " 

0 1692 r^w^p!:7-46^’’8^/10 KOH/^9l^irl6,;P6r 
req^rw HC1 = 16'76 per cent.*" 

a-MethyloamphoroxuBB .jlisiimlTes in warm- dilute ^ ^^hjjiric acid, 
forming' a clear solution, which, however, when heat^^te, boiling, 
quickly becomes turbid, owing to the separation of a pleasant smelling 
oil. This was separated from the, dilute acid by steam, (Jistillation, 
dried and fractionally distilled. The principal fi^^iehlien, wl^h passes 
over between 226® and 228®, is a colourless oil possessing a Somewhat 
peppernrint-like odour. From its mode of formation, it is in all 
probability tMthyUsamphoUnonifrile, produced by the dehydration of the 
oxime by the dilute sulphuric acid, since, when boiled with alcoholic 
potash, ammonia is slowly evolved. The acid formed by the hydrolysis 
of the nitrile has not yet been investigated. 

In conclusion, the author desires to express his thanks to Profe.ssor 
H. 15. Armstrong for suggesting this work, and for the valuable advice 
he has given him in carrying it out. 

Chemical Defabiuikt, Citt amd Gdiids or London Insiiivte. 

Centbal Technical College. 


CXXIV. — Viscosity Determinations at High 
Temperatures. 

By Charles Edward Fawsitt. 

The experimental determination of the viscosity of liquids at high 
temperatures constitutes rather a difficult problem. That this subject 
should have been so much avoided hitherto is to be regretted, as, 
apart from the stoicheiometrical relations involved, the hearing of this 
property on crystallisation deserves close examination. In the present 
communication the results from the examination of some fused salts 
and metals are submitted. 

A few determidatiens of viscosity at high temperatures have already 
been carried out Eoeh (Q'tsd. Amtofsn, 1881, 14, 1) h^ determined 
the vi.scosity of mercuy over a large range of temperature. Heck 
{iteitsdi. pliysikal, 1907, 68, 425) has determined the viscosity 

of uierciuic bromide and iodide. Ijorens and Kalmua {/dlscli. 
plii/bikal. them., 19U7, 69, 214) have deU'imiued the viseo.-ity of live 
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fi>sed salts. Goodwin and Mailey {Phys. Eeview, 1908, 26, 28) have' 
worked on the viscosity of a number of nitrates, and have also deter, 
mined their electrical conductivities. All these results are confined to 
temperatures below 600'", and the experimenters were.able to use the 
capillary method in al^ cases. Some interesting measurements at, 
higher temperatures have been made on silicates .by Doelter 
(Sitzungsber. K. Ahad. Wien, 1905, 114 , 629), and Arndt (Zmsek. 
Smrochem., 1907, 13 , 678) has determined the viscosity of sodium 
metaphosphate and boric anhydride. The two last-named experi. 
menters have worked with liquids of very high viscomty, and their 
methods of experiment are of no use for the determination of the 
viscosity of fused metals or of the majority of salts, as these have a 
rel.atively low viscosity. 

Method. In a communication recently publisWd {Proc. Roy. Soc., 

1908, 80 , A, 290) the author has given a general description of a 
method devised more especially for the determination of the viscosity 
of fused metals and salts. In this method a small disk of iron, 
platinum, or fireclay is allowed to oscillate torsionally in the liquid, 
the viscosity of which is to be determined. From the observations it 
is possible to calculate the logarithmic decrement of the amplitude, 
and from this the viscosity of the liquid, provided its density is known. 
The apparatus is standardised in three liquids of known viscosity and 
density. Having standardised the apparatus, it is advisable to test it 
in a further number of liquids of known viscosity in order to find what 
degree of accuracy is obtainable. It was found that with a disk of 
26 — 29 mm. diameter, the accuracy obtainable could be taken as 
+ 2 per cent. In using the disk at high temperatures, a small 
correction for its expansion is made. The disk is attached at its 
centre to a thin rod, which at its upper end is attached to a copper 
suspension wire. The wire used in these experimenta was about one 
metre long, and the period of oscillation of the apparatus about 
eight seconds. The period was practically identical in ail the liquids 
examined. The apparatus was first of all allowed to swing in air and 
the logarithmic decrement noted. It was then allowed to swing in the 
three standardising liquids. These should be chosen so that one at 
least of them has a viscosity and density near to the viscosity and 
density of the liquid, the viscosity of which is to be determined, 
When working with salts, the three liquids used were water, chloro- 
form, and fused sodium nitrate. When working with metals, mercury, 
chloroform, and wobutyl alcohol were taken. 

Whilst this method appears at first sight to have great simplicity, 
its application is nevertheless attended with some difiicultics. Ibe 
diilicultie.s are due to errors caused by impurities on the surface ot the 
liquid. When the disk is allowed to sink into the liquid, the only 
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part of tlie apparatus which comes ia coutact with the surface is the 
relatively thin stem. The diameter of the stem was 2 mm., and it 
might be imagined that the impeding action of any surface impurity 
oil this would be-M^gJight as tp be negligible. That is, however, not 
50 ; the surface of any liquid^ and more espgcially tfia ‘surface of a 
iiictai (even if non-oxidisable), is liable to have its surface skin rendered 
very viscous, although no visible impurity is present. Tbe 'cause of 
this is undoubtedly the presence of some dust or dirt in taji amount 
too small to be visible. The errors caused by such impurities easily 
amount to 10 per cent. When any visible impurity is present on the 
surface, experiment is hopeless. When every care is taken to prepare 
mercury pure and clean, tbe surface skin is not any more viscous than 
any layer in the interior. But if it be allowed simply to stand, it will 
soon become much more viscous. The most satisfactory method of 
experiment with mercury or any other metal is to cover the surface 
with another liquid. In the case of mercury, it will be found that a, 
thin layer of very dilute nitric acid keeps the surface in good con- 
dition. Below 270° (molten tin), it is possible to get a good, clean 
surface by covering with melted resin. From 270° upwards for about 
two hundred degrees, a cover of zinc and ammonium chlorides answers 
well. At higher temperature-s the only cover which gave any results 
was borax. Attempts were made to keep the surface of oxidisable 
luelals clean by filtering them aud then keeping them in an atmo- 
spliore of carbon dioxide ; in all eases, however, a very small amount 
of oxygen leaked in, and this sufiiced to spoil the results. It is 
undoubtedly best to use a cover of some kind. 

In the experiments with both metals and salts, a largo number of 
observations were made at eacli temperaturo given. As all the 
errors are in the direction of producing ic.sults that are too high, the 
lowest results have always been cousidoied the correct ones, and the 
uumbtrs for viscosity given here are the lowest results obtained in 
r:u’h case. 

The experimoufis give the logaiiilimic decrement of the amplitude, 
■and from this the viscosity is obtained by the formula 

^ = Cl Visd + c.ji + CJX.J, 

whao \ is the logarithmic decrenseut for the liquid e4i>erim uited on, 

A,, is the logarithmic dccreiuont for air, 
is the viscosity of the liquid, and d its density. 

0 ,, Cj, rj are constants, aud ore obtained by exjierimeoliag wiih 
liiiuids of kuown viscosity. 

llie lalrulations thus involvu tbe solution of tlino (linear) simul- 
l umiiis equations and the suhsei^ueut solulijii of a quadratic 

f'luatiou. 

V'll,. XCUI. 4 u 
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■The numbers in the density column were obtained in the ^se of the 
metals and sodium chloride from Landolt.and Bomstems TaUk^ 
(1905) The other numbei-s were nbtained by experiment Tl,e 
method used was that of sinking a ball of platinum in the fused h.pu,, 
Imd noting the consequent loss of iveight. Tempera ure was mei- 
sured by a platinum and platinum-rhodium thermo-couple connected t« 
a Siemens-Halske galvanometer. The reatogs may be taken „ 
correct to -e 5°. The viscosities are given in absolute (0.0,8.) amts. 


Viimily Measur«mmt$ on Fused Salts. 

Those measurements were carried out partly from the interest wind, 
attaches to them on their own account, but also because it was tolor- 
ably cerUin that in the c.a.se of viscosity, as with other propertiw, 
relations obtainable with fused salts would have their parallel in the 
<ase of metals. The following salts were examined more particul.irly; 
sodium and potassium nitrates, sodium, potassium, and lithium chlor- 
ides and sodium and potassium bromides; also mi.xtures of sodium 
nitrate and potassium nitrate. The results are contained in the 
following tables ; 


Table I. 

Sodium yitrate; m. p. SOS'. 
Tcmi.rv.aturo. lltuisity. tis.i>.<iti 
304" 1-Wi:3 0 0371 

333 l-S'.'ll b''!-!"' 

353 1-8S7 OOior. 

393 l-SiiO 0 0300 


Tahle II. 


Polassimn yitrate', m, p. 


T.’iii|.cialurr. 

Density. 

\ iMO'sil) 

349’ 

1-833 

0 

3u-’ 

1 -s.to 

U II'JIU 

3,MS 

1 S33 

0 "-lid 

;t'.'7 

l-g-.'l 

I.l 'liM 

407 

1-815 

u ii’jOu 


I’ahle hi. i Table IV. 


.Wi’iiin Chloride ; m. p. Sid | roKmium CldoriJe ; in. p, TS: 
ViKiLsitv TemiH'iaturr, IVunily. 


nC/U< IHSV Vy 

Ti’niitfiituie. 

IVnsity. 

Yi-Mf-sity. 

1 Teiiip<'i;iturr, 

IVunily. 

Vi -11181: 

sn- 

1 iiUO' 

0-01 SO 

700* 

1 - 520 ' 

0 <jU2 

S'lO 

1 

0 M]20 

SSS 

1-40U 

t.i'i]:! 

sji'j 

1 

0 I'lul 

H20 

1-4SS 

IJ 

‘Ji’4 

] isn 

U-OUi*7 

lOS.') 

I'SrO 

(1 U'.'i 1 


Table V. 



Taiile VI 


tS'odium liromldf’ ; in 

. p. 757 . 

1 Polnadum 

UroniidF . ; 

111. p. r\ ^ 

Tenipentiire. 

DtMJhit)'. 

Yi^'isily, 

Tcni|vriitun!. 

Di-iisily. 


702“ 

2:^24 

0 0142 

74fi“ 

2 -no 

i) til ' 

7»ifj 

2 '.■{ ] d 

0 01 <{«"• 

7 "s'* 

2-087 

(i'lil:'.! 


2'6i}S 

0-012S 

805 

2-oo:i 

( I ill): 


2-220 

u-oiOo 

8d2 

2-02S 

1,1 vrb 
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Table Yll. 


Lithium Chloride ; m . 

p. 605 ° 

Temperature. 

Dentiily. 

Viscosity. 

617’ 

1*475 

0-0181 

645 

1-462 

0-0164 

675 

1-450 

0-0149 

742 

1 ‘416 

0-012.5 

765 

1*417 

0-0111 


The 1 ‘esults for sodium nitrate, potassium and lithium chlorides, and 
[lotiissium bromide are plotted in Fig. 1. If the .salts are compared 


Kii:. 


1 . 


O'OS 


0 02 


V 



11-01 



nr 




7V hi} c/'ifhir. 




at temperatures 20'“' above the luspcctivo moiling points, the following 
i-e.iiilts aro obtained : 

Table VI If. 


SulisLuiri*. 

'IVTiiporiilur*', 


NaSOj 

. ‘ 

0026*2 

KNO-, 



00-2ril 

XaCI 

su 

0 01-28 

Ki'l 

SO-2 

ooi;j;5 

Nalii- 

777 

OUl.iO 

K Mr .. 

761 

001.-i7 

biCl 



0 0170 


The first thing noticeable about the.so results is that the substance.s 
lia->o a relatively small visco.sity; the viscosity of water at 20 i,s 
O'OlOi, Secondly, it will be noticed that the viscosities of the potass 
ium and sodium salts are nearly the .same iu each c;ise. The lithium 
i-alt i.s noticeably more viscous than the corresponding potvssium salt, 
tmodnin and Mailey (/oc. ci/.) found that lithium nitmto avas more 
ristoiis than potassium nitrate. Some other saU.s were exainiiual 
be.^idci those reported. Zinc chloride and bora.x, for e.xample, were 

4 H 2 
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foRcd to be very viscous, of the same order of viscosity as rape oil, 
These, however, ai-a undoubtedly exceptional ; and it appears that the 
majority of fused salts have a small viscosity. 

Uixlures of Salts. 

Mixtures of sodium aud potassium nitrates were examined, and the 
observations in all cases were continued to as near the melting point 
as possible. The proportions in the mixture are expressed in 
contage by weight. 



Table IX. 

I 

Table X. 

Sodium NitTHtQ (80) and Potass- 

Sodium Nitrate (GO) anti Potmg. 

ium Nitrate (20) ; m. p. 278°. 

ium Nitrate (40) ; m. p. 2101 

Tf.‘iinif'rcatui'C!. 

Density. 

Viseosity. 

Tennuralurc. Density. Visen.iiy, 

278“ 

l'D30 

0 032:^ 

262° 1-93S 0-0303 ' 

328 

1-S94 

0-024S 

276 1-92S ODiiSt 

3H 

1-884 

0 0234 

316 1-897 0'0217 

373 

1 -Stil 

0-0217 

33-2 1-883 0-02;J7 


Taule XI. 


i Table XII. 

Sodium Nitrate 

and Potass- 

i Suitium Nitrate (35) and Puim- 

iuhi Nitrate (ol'O) ; 

m. p. 21V. 

\ ium Nitrate (G5) ; m. p. -237 . 

I 




' IViiipenilure. Density. Yisa.'itv, 

Tctn]ioiatuvc. 

Density. 

Yis'M.sily. 

; 215' l-9t3 OOt-J:! 

220’ 

1 -083 

0-0170 

1 -2;i3 1 936 (j-tjtu,- 

2:ji5 

1 -orj 

0'0140 

i 289 l-9ii7 (J-Oajii 

2»19 

1 ‘O-ii 

0-0331 

1 StO 1-870 0-0°10 

28f3 

1 *020 

0-U-20t5 


201 

}-0H 

00287 

Tablk XIII. 

oUO 

1 -OO-l 

Ofi-JOO 


:;.si 

1 1 

0 0217 

1 .Sodium Nitrate ('24) and I'oiiss- 

343 

1-873 

0VJ38 

ium Nitrate (7(1) ; lu. p. 


; Tci:i|»i-nitun.’. I)t:iiJ>iiy. Vis.'i'iiy. 

! 2713 " 0 ' 0 : i ::8 

I 1-880 

I 335 1 -S 73 UOoii 

Tliu nickiii.g-point curve for mixtures of sodium and potassium 
nitiates h.is already been studied by Carveth {/. Physical Chum., 

2, 209), and tlie eutertiu point w.is found to exist at the composition 
45 5 per cent, of .sodium nitrate and 51'5 per cent, of potassium 

nitrate. If the visco.sities of the mixtures at temperature.s 20° above 

the melting point.s are taken for coinparisoDj^e following mimliers 
are obtained ; 
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Table XIV. 


Composition pfr cent. 


KaNOa. 

KNO,. 

Tcniiicralnre. 

Viscosity 

100 

0 

328’^ 

0 0262 

80 

20 

298 

0 0287 

60 

40 

2G0 

0-0370 

45*5 

.54*5 

214 

0 0410 

35 

65 

257 

0-0387 

24 

76 

283 

0-0322 

0 

100 

359 

0-0260 


Tlioso re.sults .are sliowii gr.-iphifally in Fig. 2, 

Tiiei'o is a distinct ma.'ciuium at the composition represented by the 
(iilcctic mixture. 

It, is also of intcrc.st here to consider the visco.sitics at temperatures 
Fir.. 2. 



linearly situated between 308'’ and 339’ the melting polhts of the 
([luiol components. A,s the viscosities of .sodium nitr-ato and potassium 
iiitralo at their melting points are .almost the same, it might be ex 
pcc'tcd that the viscosities of all the mixtures would also be the s.amo 
if coinjpared at temperatures linearly situated between the melting 
points of the components. 

Table XV. 


Composition per cent. 


S'aNOj. 

KXO,. 

Tomi'craUro. 

Vist’tviUy, 

100 

0 

30S" 

0 0-296 

80 

20 

314 

0-0266 

GO 

40 

320 

0-0241 

45-5 

M-3 

324 

0-0252 

35 

65 

327 

0 0255 

21 

76 

331 

0 02.50 

0 

100 

339 
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There is a distinct decrease in the viscosity when the two salts are 
mixed. Tlie fall is probably connected with a change in the dissocia, 
tion caused by the mixing of the salts. 


The Variation of Viscosity with Temperature. 

The viscosity of a salt diminishes with rising temperature; the 
change i.s more rapid at first than afterwards. Comparing different 
salts, it will be noticed th.at those which have the greater visco.sit3- 
their melting points are also those whose viscosity falls most rapidlj 
with rising temperature. This matter may he best discussed hy 
con.sidering in each case the fall of viscosity for equal intervals of 
temperature measured from the melting point, or a tempcratiire 
equally distant from the melting point. Take, for example, in each 
case, the viscosity at 20° .and at 70° .above the melting point ; let these 
be denoted by and resiiectively ; let bo the aver, age 

viscosity throughout the interval. Then which i.s pro. 

portional to the temperature cocflicient, should be a comparable 
function for different salts. 

In the following table, the v.alues of for a number of the 

Vo 

substances are given, also the quotients of this function by 


Taiii.e XV f. 



fi... 

M.I 

/'Vn • 
(Mu)- 

Jl’-I 

KNO 

O'lrji*; 

0l»)2 

NaNOj 

0 0*.':ui 

U-220 


ih’h .. KriNOj iiinl r»4 r>^ 
KNp, .' :. 

0 0:! 1.-. 

0':>77 

lO'D 

KCl 

0 Ol-jo 

0-128 

10-:5 

Klir 

DOUG 

014.J 

1 1 ■:) 

hid 

00102 

0-173 

10 7 


The numbers in the last column arc remarkably close to each other, 
thus showing that for these substances the temperature coelliciciit of 
the viscosity of a salt is very nearly proportional to its viscosity. 


The Viscosity of Metals. 

Experiments were tried with copper, ziiai, lead, tin, bismuth, 
cadmium, and mercury. It was found that the viscosity value.s were 
much lower than had been e.xpecled. llletals are, in fact, of the same 
order of viscosity .as the salts just examined. Considerable dilliculty 
b.as so far been experienced in obtaining trustworthy numbcis lor the 
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iiiet'il? and in the meantime the only figures given are such as could 
^pisily be repeated with the same result. These numbers were obtained 
from mercury, tin, lead, bismuth. 


Substance. 

Table XVII. 

Tomporatiirc. 

Density. 

Vi.scosity, 

Muieury 

65“ 

13‘43 

00138 

95 

13‘39 

0-01-24 


133 

13*27 

0*0116 


216 

13 08 

0*0106 

Tin (ra. p- 232°) 

231 

7*00 

0'0275 

267 

6*98 

0 0235 

Lead (m- P* 327 ) 

330 

10*65 

0 0320 

347 

10'63 

0 0293 

riisnrath (m. p. 270°).... 

360 

9’91 

0-0167 


If these metals are compared at temperatures equally above their 
melting points, it is seen th.at lead is more vi.scous than tin, tin than 
bismuth, and bismuth than mercury. But they are tloser to one 
another than would probably have l>een anticipated. 

An important fact wliich has been noticed is that the viscosity of a 
metal does not increase in any abrupt manner as the temperature is 
lowered until it is actually solid. In many cases experiments were 
carried out with the metal in the crucible halt solidified (round the 
sides), and no dififorcncc in vi.sco.sily could bo detected between this 
temperature and a temperature a few degrees above this when all 
was fluid. 

C'oHcliisions. 

1, The viscosity of many salts and metals is relatively small, being 
only a few times that of water. 

•2. The viscosities of sodium and fiotussiura salts of the same acid 
are nearly the same. 

3, Viscosity diminishes with rising temperature. The temperature 
coetticients for the salts ex.amined vary directly as their viscosities. 

4. A eutectic mixture at its melting point has a greater viscosity 
than the components have at their molting points. 

I am much indebted to tho Carnegie Trust for the Scottish Univer- 
sities and to the Chemical Society for grants in aid of this research. 

Tin: UsiVECsiTV, 

Ol.ASOOW. 
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CXXV. The. Formation of Folyiodides in Nitrobenzi k(‘ 

Solution. Fart III. The Chemical Dissociation nf 
the Foh/iodides of theAlTali Metals and Ammon in m 
Fadicles. 

By IIarrv Meoforth Dawson. 

In a previous paper (Part I, Dawson and Gawler, Trans., 1902, 81, 
021) it has been shown that potassium iodide is readily soluble in 
nitrobenzene in presence of iodine. Solubility measurements indi- 
cated that dilute solutions, saturated with potassium iodide, cont.airi 
one mol. of iodide per mol. of iodine, whereas solutions saturated witli 
iodine contain four mols. of iodine per mol. of iodide. It is evident that 
the conditions obtaining in the two aeries of experiments— satumtion 
with respect to iodide in the one case and with respect to iodine in the 
other— are such as might be expected to yield information relative to 
the lowest and highest type.s of polyiodide.s respectively, and tlie 
experimental data led the authors to conclude that the chief 
constituents of the two series of .solution.s are the tri-iodide and the 
ennea-iodide. 

Dawson and Goodson (Part II, Tr.ins., 1904, 85, 796) have shown 
that polyiodidcs of these types are al-o formed in nitrobenzene under 
the same conditions by the other .alkali metals, the alkaline earth 
metals, and by ammonium and the substituted ammonium railiries. 
'J'hat polyiodides of the types MIj and Ml., .are also formed in certain 
other solveats has been shown to he probable (Daw.son, Trans., 19(0, 
85, 467), although, in general, the polyiodide.s are not so sliariily 
de6ned in these solutions as they are when nitrobenzene is the solvent. 
Several hsetors contribute to this oircumstance, so far as the e.vperi- 
'mental inve.stigation of the polyiodides is concerned. In the first 
place, the polyiodides .are, in general, readily soluble in nitro- 
benzene, whilst the simple iodides are, for the most part, only verv 
sparingly soluble. To this statement certain substituted amuioniiini 
iodides represent exceptions. Tlien, again, iodine itself only dissolves 
to a comparatively small extent in nitrobenzene; the saturated .solu- 
tion .at IS" contains approximately 0'2 mol. per litre. The very slight 
miscibility of nitrobenzene and water represents another factor of 
importauco in connexion with tbo invo-stig.ation of the soluldo poly- 
iodides, for tliis permits of a direct compariaon of two different 
solutiops of polyiodides which are in equilibrium with one another. 

In the experiments described in this paper, an attempt lias been 
made to ascertain the several types of jiolyiodides which arc forniod in 
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nitrobenzene solutions and the relationships which exist between the 
viiiious types by a study of the distribution of iodine and iodides 
Ijetween nitrobenzene and water. The polyiodides of potassium have 
Ijpeii examined more particularly, but comparative measurements have 
,.ilso been made in which the polyiodides of ammonium, substituted 
iuiiiiionium and the other alkali metals were submitted to investigation. 

Jakowkin {Ztiltch. phyaiial. Chem., 1894, 13, 539 ; 1899, 20, 
lO) has shown that the proportions of free and combined iodine in 
ililute aqueous solutions containing iodine and alkali or alkaline earth 
iiietiil iodides are in agreement with the assumption of a dissociation 
equilibrium corresponding with the equation MIj " Ml + Ij. If v is 
the volume of solution which contains one mol. of iodine as titrated 
hy sodium thiosulphate solution, a the number of- mols. of iodide con- 
tained in this volume, x the fraction of the iodine which is present in 
the free state, then the concentrations of the tri-iodide, iodide, and 
iodine are repectively (1— (a- 1 -l-a:)/®, and xjv, and the 
equilibrium constant K is given by the equation ; 

,,, 

v(l-i)' ^ 

"When tlie value of the constant K is known, and v and n for a 
given solution are determined by experiment, this equation may be 
iisc'd to calculate xjv, the concentration of the free iodine in the 

solution. 

The possibility of obtaining the concentration of the free iodine in 
an a(|tieous iodine-iodide solution by this means has been utilised in 
the p.r.rininition of nitrobenzene solutions of the polyiodides. When, 
for example, potas.siHra iodide and iodine are shaken<ht constant 
temperature with excess of nitrobenzene and water until a condition 
of equilibrium is renche<l, two solutions containing jrolyiodides are 
obtained. The distribution of the iodine and potassium iodide 
between the two liquids is determined by definite partition co- 
elfieients characteristic of these substances, and by the formation of 
iiinre or less stable i>olyiodides. 

According to Jakowkin’s invcstigiitions (foe. cit.), the nature of 
aqueous iodide-iodine solutions is very simple ; provided the concentra- 
tioiiR of the iodide and iodine do not exceesl certain limits, the 
eqiiilihi iiim can be represented hy the equation KTj “ KI -f Ij. The 
condiitrition of the free io<Iine in any such solution c.an be doler- 
mitifd from equation (1), and if the r.atio of distribution of iodine 
between nitrobenzene and water is known, the concentration of the 
free iodine in the nitrobenzene solution, which is in equilibrium with 
this .aqueous solution, may be derhiced. 

According to this method, the nacombined iodine in nitrobenzene 



l;nO JIAWSON; THE formation of 1‘OEYIODIDES IN 

solutions containing iodine and potassium iodide in different propor- 
tions has been estimated. For the application of the metho.i, 
measurements of the constant K at 18° and of the partition of 
iodine between nitrobenzene and water at different concentrations 
were required. 

The constant K was determined by the method previously descriliej 
(Dawson, Trans., 1901, 79, 238). Carbon tetrachloride was used in 
measuring the concentration of the free iodine in the aqueous .solu. 
tions. The two following e.'iperiments give the value of the partition 
coefficient of iodine between carbon tetrachloride and water at 
18‘’±0'02". The concentrations ai-e expressed in mols. per litre. 


loitino coiicpiitratinn 
ill C'Cl,. 
0'031.38 
0 01420 


Table I. 


loOinc concentration 

Disli'ilnilioit 

in 11,0. 

ratio. 

0-0004*158 

S2-7 

0-000535 

82-8 


Mean 82*8 


This value of the ratio was used in obtaining the free iodine cwi- 
cenfratioii of the two aqueous iotlido-iodine solutions examined, for 
which the experimental data and the calculated values of K am 
contained in table II. 

Table II. 


Aqueous solution. 

O'l inoliir KI I 

0 02413 „ iodine / 

0-1 „ KI \ 

0-02479 ,, iodine I 


Cariion tctr.icldorido solution. 
O-O'dOro molar iodino 
0-030S3 „ „ 


K. 

o-oonw 

0-0011.73 


To a.scerUin the ratio of di.stribution of iodine between water .and 
nitrobenzene, experiments at widely different concentrations w-ere 
made. The quantities of the two liquids employed were largely 
increased as the iodine concentration w-.as diminished, and in the case 
of the most dilute solutions 100 c.c. of nitrobenzene and 750 c.c. of 
water were used, the iodine concentration in the aqueous layer being 
obtained by titration of 500 c.c. wilii iV/100 thiosulphate soliilioii. 
The experimental data are contained in table III, the concentr.ation.s 
being expressed in mols. per litre. 


Taole III. 


Iodine oonccntnttion 

Iodine concentration 

Distrilmlion 

in C'jIIj-XO... 

in iljO. 

ratio. 

0 033-25 

OOOOUtl 

171 

0-0.3810 

0 000207 

174 

0-0780 

OOOOl&l 

17:3 

0-08.54 

0^)04965 

172 

0-227.5 

0001330 

171 

0-.'i328 

00<)IS93 

17'» 
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The numbers in the third column indicate that the ratio of distri- 
bution of iodine between the two solvents is independent of the eon- 
i ciitration, and the mean value is taken as 174. From this constancy, 
tlie conclusion may be drawn that the molecular complexity of iodine 
in the two solvents is the same. 

Two experiments were also made to ascertain the ratio of distribu- 
tion of potassium iodide between the two solvents. In consequence .of 
tlic slight miscibility of the two liquids, this ratio differs in all 
jii'ohability very considerably from the ratio of the solubilities of the 
iodide in water and dry nitrobenzene. Both determinations were 
made on saturated solutions, a large volume of nitrobenzene and a 
miall volume of water being shaken up with excess of potassium 
iodide ; after remaining in the thermostat for about twenty-four hours, 
the concentration of the solutions was determined, the nitrobenzene 
solution being extracted for this purpose with successive small 
quantities of water, which was then evaporated 1odryne.‘S. Table IV 
gives the experimental data, the concentration.? being expressed in 
inols. per litre. 

Table IV. 

KI in M'atcr, KI in nitrol>ci»z«;iic. Diistribution ratio, 


6-05 0 00111 bSOO 

0‘Oii 0-001(18 li'jOO 

• — — 
Mean 5450 


The results obtained in these pTeliinioary esperiments have been 
utilised in the estimation of the free iodioo in nitrobenzene solutions 
coDtaining known quantities of polassium iodide and iodine. In order 
to illustrate the essential features of the experimental fcethod, the 
mode of procedure which was tried in the first instance may be 
described. A definite quantity of water was shaken at 18° with 
successive quantities of a nitrobenzene solution (referred to as solu* 
tioD .^1) until the composition of the aqueous solution had become 
constant, and no change could be observed when it was agitated with 
a further quantity of solution vl. The concentration of the iodine in 
the aqueous solution was then determined by titration, and that of the 
iodide by evajwatiou of a measured volume. }^y means of equation 
(1), tlio concentration of the free iodine in the aqueous solution is then 
obtained, and by multiplication of this value hy tho partition-coefficient 
of iodine distributing itself between nitrobenzene and water, the 
concentration of the free iodine in solution A is deduced. 

1 wo or throe preliminary experiments sufficed to show that this 
iiictliod of reaching tho aqueous solution in equilibrium with solution 
-I by a [iroce.'ss of approximation could not be conveniently applied as 
a i^tiieral method because of the largo quantities of solution A roqitircd. 
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An alternative method, which consisted in shaking up solution A will, 
aqueous potassium iodide solutions, the original concentrations „t 
which were respectively greater and less than the concentration of Ui;, 
equilibrium solution, was found to be more convenient. The comi.osi, 
tion of the two aqueous solutions, after shaking with A, was deter- 
mined, and from the changes in composition the composition of the 
equilibrium aqueous solution was deduced by interpolation. For an 
accurate measurement of the desired concentration by this method, the 
two aqueous solutions which are shaken up with solution A must not 
differ too greatly from the equilibrium solution the composition of 
which is sought. On account of the relatively small quantities of 
iodine which are removed when the solution A is shaken with tlie 
aqueous solutions, the addition of iodine to these solutions was not 
considered necessary; the iodine concentration of the equilibrium 
solution has therefore been simply determined by interpolation from 
the iodine concentrations of the two aqueous solutions used in the 
estimation of the equilibrium concentration of the iodide. 

The actual data obtained in the determination of the aqueous solu- 
tion which is in equilibrium with a nitrobenzene solution containing 
poftsslum iodide and iorlino in quantities corresponding with the 
formula O'l molar {KI-I-7I) may be recorded as an illustration of the 
application of the method. Twenty-five c.c. of this ^solution were 
shaken with 50 c.c. of (1) 0 010 molar aqueous potassium iodide, 
(2) 0 015 molar aqueous potassium iodide. After shaking, the fust 
aqueous solution was found to contain O'Ol 1 2 mol. of potassium iodide 
and 0 00334 mol. of iodine per litre, and the second solution 0 OMd 
mol. of -potassium iodide and 0 00369 mol. of iodine per litre. The two 
original solutions aro thus seen to contain respectively less anil more 
Jg)tas.sium iodide than the equilibrium solution, and by interpolation 
this is found to contain 0-0125 mol. of potassium iodide per litre; the 
interpolated iodine coucentintion corresponding with this is 0 003.')! 
mol. per litre. 

In this way the composition of the aqueous .solutions in equilibrium 
with 01 molar nitrobenzene soliition.s of jiotassium iodide, containii g 
respectively 2, 3, 4, 5, 6, 7 and 8 atoms of iodine per mol. of 
iodide, has been determined. The data ate collectetl in table V, 
concentrations being expressed in mobs, jier litre. 
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(!) 

(3) 

(0 

(S) 

(«) 

(7) 

(») 


Table V. 


Composition of nitrobenzone solution. 

Cflinposition of aqueous solution. 
Potassium iodide. lodin^ 

OT molar (KI + 21) 

6-05 

0-00050 

„ (KI + 3I) 

0*62 

0*00435 

„ (KI + 41) 

0-22 

0-O0535 

„ (KI + 5II 

0*046 

0-00480 

tKI + 6l) 

0*022 

0*00412 

„ (Kl+71) 

00125 

0-00351 

„ (KI + 81) 

0-0073 

0*00305 

,, . Kl saturated with iodine 

0*0027 

0-00226 


In the first and last experiments the two solutions were in contact 
with undissolved potassium iodide and iodine respectively. On 
e.'iamination of the two series of numbers it is seen that the con- 
centration of the iodide in the aqueous solution decreases rapidly as 
the relative proportion of iodine in the nitrobenzene solutions increases ; 
the ratio of the iodide concentrations for the first and last solutions is 
approximately 2200.1. The iodine concentrations of the aqueous 
solutions are all very small compared with those of the corresponding 
nitrobenzene solutions ; for the first solution, the ratio of these iodine 
concentrations is 1 : 200, although the concentration of the iodide in 
the aqueous solution is sixty times as large as it is in the nitrobenzfne 
solution. These relationships indicate that nitrobenzene is a solvent 
which is most markedly favourable to the existence of the polyiodides 
which are the subject of this investigation. 

A much clearer insight into the nature of the relationships, which 
exist between the corresponding aqueous and nitrobenzene solutions, 
is obtained when the concentrations of the free iodine are calculated 


ill the manner already described. In table VI the first column gives 
the composition of the nitrobenzene solution ; the second, the volume 
(r) in litres of the aqueous solution which contains 1 mol. of iodi^ 
titrated by thiosulpbato solution ; the third, the molar ratio (o) of 
iodide to iodine in the aqueous solution ; the fourth, the fraction (x) 
of the total iodine present in the free state; the fifth, the concenti-a- 
tion (x r) of the free iodine in the aqueous solution ; and the sixth, the 
coQceutration (174x/b) of free iodine in the nitrobenzene solution. 


Tahle VI. 


t'ciniiosiiiun of 


solution. 

V. 

ff- 

.r. 

r; r. 

174 -r'l’. 

UT molar { KI + 21) 

2000 

12JOO 

O-OOOlO 

O-OCmJuOOOOd 

00(X»0165 

„ lKl + 31) 

230 

142 

0-OUlM> 

OOOOOOS2 

0 CK)l4a 

„ (Kl + 11) 

lvS7 

41-1 


0 0000-283 

0-00501 

,, (KI + 51) 

203 

0’53 

00270 

0*000130 

0 0-2-20 

o (KI + Ol) 

243 

5*31 

0 0 iO 

0*0u0247 

0-0430 

(Kl + 71) 

285 

3 50 

o*no 

0-0003S6 

0 067 

« (KI + iSl) 

323 

2*40 

0-193 

0*00059 

0 103 

o KIsamratsdl 
with iodine j 

1 442 

1’20 

0*44 

O-OOlOO 

0174 
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The numbers in the last column are those to which attention must 
be directed. These have been calculated on the assumption that 
equation (1) expre-sses the relationship between free and combiue^ 
iodine in tiie aqueous solutions which are in equilibrium with tlis 
various nitrobenzene solutions. With the exception of the lirst 
aqueous solution, all these are within the limits for which the validity 
of equation (1) may ho S!iid to have been established experimentally 
(compare Jakowkin, loc. cii.). For the solution saturated with iodine, 
the experiments of Noyes and Seidensticker {Zeitsek. physikal. Chm., 
1898 27, 357) indicate that the quantities of free and oombineil 
iodine are in agreement with the requirements of the dissociation 
equation Kf^ — K I + 1,. It is therefore only in respect of the iirsf 
solution, where the molar ratio of iodide to iodine reaches the very 
hioh value of 12100, that the validity of this equation may be &aiil to 
lack experimental pioof. That any polyiodiJe other than potassium 
tri-iodide is present in the saturated potassium iodide solution is, how- 
ever, very improbable, and it may be confidently assumed tliat the 
concentration of the free iodine in ‘this solution may also be oltainej 
at least approximately by means of equation (1), In consequence of 
the high concentration of the iodide in the aqueous solution, the 
distribution of the free iodine between the two liquids will no doubt 
in this case undergo an altei-ation which is considerably greater than 
that resulting from the “salting-out” action in the case of the other 
solutions, and to this extent the calculated concentration of free 
iodine in the first nitrobenzene solution is somewh.at iloubtful. 

Comparing the numliers in the l.a.st column of the preceding 
table, it is evident that the free iodine concentration increa.se.-j cnor- 
mously as the molar r.atio of iodine to iodide increases from one to 
four ; the ratio of tlie values for the .solutions KI,j and KIj is 6200 : 1. In 
^0 interpretation of these numbers it may be recalled that the exist- 
ence of the polyiodides KI,, and K \,j lia,s been established as tlio result of 
solubility mea.surements, and that tho.se rcpro.sent the lowest and 
highest polyiodides which are capable of existence in uitrobeDzcQe 
solutions. As yet, however, no evidence of the existence of ilefinite 
intermediate type.s has been brought forward. From the fact that all 
the polyhalogen compounds of the alk.ali metals which have been pie- 
pared as cry.stallino subslance.s are of the typos MXj or MXj (compare 
Wells, Zeitsch. anorg. Chem., 1 S92, 1, 85 ; Wells and Wheeler, 189J, 
1,4-12; 1892, 2, 255), that the [lolyiodides of the alkali metals, the 
existence of which, in tlie free stale, is indicated by the iodine tension 
measurements of Alrogg and Hamburger {Zeilscli. auorg. Chetn., 190h, 
50, 403), are of the typr-s Mlj, MI.,, MI., or MI,, and that the 
crystallised polyiodides of tlie substituted ammonium bases are of 
these same types, it mi-ht be exjrcttetl that the intermodiate polj- 
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iodides KI5 and KIj are contained in nitrobenzene solutions the 
composition ot which corresponds with these formulse. ‘ On the other 
hand, it is possible tha^ such solutions represent mixtures ot the 
hicrhest and lowest polyiodides in accordance with the equations 
3K I, = 2KI3 + KI„ and (i) 3KI, = KI, + 2KI,j. 

It appears possible to decide which of the two views corresponds 
with fact by the following consideration. If the O'l molar solution 
of the composition (KI + 4I) represents a mixture of the tri- and 
ciinea-iodide in accordance with equation (o), the concentration of 
the ennea-iodide in the solution should be 0 033 molar. Measuro- 
inont of the free iodine concentration in a 0’033 molar KI^ solution 
ijavo 0'0405 mol. per litre, while according to the previous table a 
1)1 molar solution of the composition (K1 + 41) contains 0 00504 mol. 
free iodine per litre. These numbers are as 8 to 1, and the very 
large difference between the free iodine concentrations of those two 
solutions must be interpreted as in favour of the view that a nitro- 
benzene solution of the composition (KI + 41) contains a definite 
polyiodide KIj as the chief component. By similar rea.soning it is 
po.s.dblo to show that the polyiodide Kfy is present in nitrobenzene 
solutions which contain more iodine. 

The conclusion that four polyiodides, KIj, KI^, KIj and KI,j, are 
fcunicd in nitrobenzene solution agrees very satisfactorily with the 
numbers which express the free iodine concentrations of the nitro- 
benzene solutions (1) to (8) in table VI if we ab.?ume that chemical 
dissociation of the pmlyiodides takes place in accordance with the 
scheme : KI,, KI, + I,j ; KL Zl Kl,, + B ; KI5 ZH KI3 + ; 
KIjZZKI + I,. Although it is not pos.sible to subject the four .stages 
in the dissociation process to a separate minute analysis, a comparison 
of the percentage amounts of free iodine in OT molar solutions of Iho 
composition KI3, KB, KIj and KIj, re.sjieilively gives some idea itf 
the c.vteut of the dissociation in the several .sUges. The numbers in 
tuhle Vll represent the percentage amounts of free iodine in terms 
of the total iodine as titrated by thiosulphate solution. 


Table VII. 

Coiiiiiosiliou of solution. KI.. KL. KI 7 . 

lVivi i,t;if;c iujiuc ilUsocialioii O Olfl 2'ci H 


.S-Unrated will, 

Kl... 

20 b'2 


From these numljers it is evident that the dis.sociation of the 
tri iodide is extremely small, whereas that of the ennea iodide is very 
fonsiderahlo ; the value 26 can only be inlerprcteil on tlio assnuiplion 
that dissociation in the enno.a-iotUde solution Inis taken place, not 
only ill accordance with the lir-st equation, but also to an .appri'chiblo 
esteul according to the second, lu reference to the solution saturated 
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with iodine, it may bo noted that this contains 6'50 mols. of iodine 
per mol. of ibdide. Of this, 32 and 68 per cent, respectively are 
present in the free and combined states ; the^atio qJE combined iodine 
to iodide is therefore expressed by the formula Klg.,, from which it 
is evident that the dissociation of the ennea-iodide is very con- 
siderably diminished in presence of the excess of iodine corresponding 
with the saturated solution. 

Influence of the Concentration of tlue Solution on the Dissociation of 

KI,,. With the object of obtaining further information in regard 

to the dissociation of the polyiodides, the amount of free iodine in 
ennea-iodide solutions of different concentrations has been examined. 
In these experiments, O'Ol, 0'033, O'l and 0'48 molar solutions of the 
composition KI,j were shaken at 18" with aqueous iodide solutions of 
known concentration, and from the changes undergone by the aqueous 
solutions the composition of the aqueous solution which is in 
equilibrium with each of the four nitrobenzene solutions was deduced. 
The concentration of the free iodine in these was then calculated 
as previously described. Table VIII contains the results of thi.s 
investigation, the several columns of figures having the signification 
given previously in connexion with table VI. 


Concentration oC 
KIj, solution. 

r. 

Table VIU. 

t/. .»•. .r/y. 

Dii 

174 Xfv, Jr 

'iMfli.-ilitiii 

L'l- (T'lll, 

0’4S niolar 

lor.'j 

2-00 0ii.)0 

0*{X)01C)0 

O'] nr. 

'(.! 

0*10 „ 

S2$ 

2-40 0-m 

OOOO.'iDO 

O'] 03 

2') 

0-0:33 „ 

fil" 

r.OO 0-144 

0 '000233 

0'04or) 

30 

0*01 „ 

l^JOO 

12;? Ol-il 

OOOOOS38 

O'Ol 40 

y(i 


The ioditie dissociation evidently increases with the dilution of the 
solution, and the observed A’uriation leads to the conclusion tliiit in 
nfore concentrated solutions, such ivs were examined by means of 
solubility measiireuient.s, the ennea-iodide is dissociated to a com|).u:i- 
tively small extent. The calculated value of the dissociation is ba-^oJ 
on the assumption that the iodine distribution is determined in all 
cases by the ratio 174 jt-he uncertainty hereby involved increases with 
the concentration, and on this account more concentrated solutions 
were not submitted to examination. 

Dissociation of different Eanea iodides. — The experiments of which 
an account has so far been gives refer solely to potassium iodide 
solutions. If polyiodide solutions of the other alkali meUls wore 
subjected to a minute examination, similar relationships would no doubt 
he found. To ascertain whether quantitative differences in the degree 
of chemical diasociatiou are exhibited, solutions containing lithium, 
sodium, potassium, rubidium, carsium, ammonium and tetrametliyl- 
ammonium iodide have been compared. To effect this comparison in 



nijUJiiJN : J^lS HUSIXNG OF IRON. 1363 

NtTROBtlNZENE-SOLtlTIOlf, PART lit. 1317 

Ji complete Jetern^jtion of the 

composition of ^ i^tiebiig are ih with 

the tri-, penta-, hept^, ©nnea-iodide solutions each of the alkali 
metala and jummonium bases. The fact that tbs accurate measure- 
ment of the free iodine in the tri-iodide solutions necessitateg the 
use of large quantities of materials, and that the validity of equation 
(1) for the concentrated aqueous solutions has not been experiment- 
dlly demonstrated, has limited the ^qniry in the case of the tri- 
iodides to sodium- and potassium. For the rest, it was considered 
sufficient to compare the ennea-iodide solutions, and this comparison 
lias been made for O'.l molar solutions without determining exactly 
the composition of the aqueous solutions with which the nitrobenzene 
solutions are in equilibrium. 

In this comparative investigation, 60 c.c. of each of the ennea- 
iodide solutions were shaken with an equal volume of water, and the 
concentration of iodide and iodine in the aqueous solution determined. 

In table IX, the iodide under investigation is indicated in the first 
column, the second and third columns give the concentration of the 
iodide and iodine in the aqueous solutions, the fourth gives the 
calculated concentratiou of free iodine in the nitrobenzene solntions, 
and the fifth the percentage iodine dissociation. 

Table IX. 


Aqueous solution. Nitrobenzene solution. 


Iodide. 

Iodide. 

lofliiit. 

Free iodine. 

Dissociation 

... 

.. O-OOOl.'i 

0 000/5 

0-104 

per cent. 

26 

C.<I, 

,. O'ooin 

0 001 05 

O’llO 

27 

Kl.Ig 

. o-ooas; 

0 on I 89 

0102 

25 

KU 

. 0 00665 

0 00281 

0101 

25 



. 0 0120 

0 00471 

0101 

26 ' 

Nulq 

.. 0 0308 

00135 

_ 


ui, 

.. OOtod 

0-U225 



_ 


In this table the iodides are arranged in the order of increasing 
concentration of the aqueous solution. From the numbers in the 
second and third columns, it is evident that the quantities of the 
iodides and of iodine which are removed by water from the several 
ennea-iodide solutions vary very considerably ; the particular iodide in 
a given ennea-iodide solution can indeed be at once recognised by the 
intensity of the colour of the aquoous extract. In consequence of the 
removal of iodide by the water, the composition of the nitrobenzene 
solution changes to an extent which depends on the particular iodide 
present. This change is negligible in the case of tetramelhyl- 
ammoiiium, small for cssstum and mbidium, considerable for potassium 
and ammonium, and very large for sodium and lithium. Although in 
VOI.. xcill. 4 s 
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consequence of this circumstance the data obtained for the various 
solutions are not all comparable, it appears at first sight as if the 
dissociation depends very largely on the (or radicle) contained 

in the ennea-iodide solution. If, however, the concentration of the 
free iodine in the various nitrobenzene solutions is calculated from the 
composition of the corresponding aqueous solutions, a very nearly 
constant value is obtained, as is evident from the numbers in the 
fourth and fifth columns of thd table. That the values of the free 
iodine concentration .and the dissociation calculated in this way are 
approximately the same as those which would be obtained from the 
aqueous solutions in equilibrium with the accurately OT molar ennes- 
iodide solutions is shown by the close agreement of the values iu the 
case of potassium ; these are respectively 25 and 26 per cent, for the 
iodine dissociation. 

It should be noted that the aqueous solution obtained by extraction 
of the tetramethylanimoniiim ennea-iodide solution with water contaiss 
more iodine than iodide, and in the calculation it has been assumed 
that all the iodide is present iu the form of tri-iodide. The same 
constant, K. = 0 001155, has been used as determining the equilibrium 
in the aqueous solution for all the iodides examined. Jakowkin’s 
experiments {loc. cif.) indicate that this is justified for sodium and 
lithium solutions, and a determination for a ciesium iodide eolution 
gave the same value for the constant as has been found in the case of 
potassium iodide. 

On account of the large quantities of iodide and iodine which are 
extracted when the ennea-iodide solutions of sodium and lithium are 
shaken up with an equal volume of water, the data for these solutiors 
in table IX cannot be uiili.<ed for the calculation which has been 
made in the case of the other five solutions. For the sodium ennea- 
iodide solution, the composition of the aqu-ous solution in equilibrium 
with it has, however, been deter. iiiued by the method previously 
described j this solution w.is fo mil to contain O’OtiO mol. eodiutn 
iodide and 0 0248 mol. iodine per litre, and the proportion of free 
iodine in the ennea-ioJide solution whicli.ie calculated from these 
numbers is 22 per cent., wliich .agrees fairly well with the dissociation 
found in the case of the otbi-r i.ididea. 

The above comparative measurements lead to the conejmsion that 
the ennea-iodide.s of the alk.tli metals and ammonium bases are chemi- 
cally dissociated to the same extent. It is evident that this may be 
explained if we assume that the free iodine is a dissociation product 
of iodine ions in accordance with the scheme ; Ig’ Ij’ + fj i 
1/ Ij' -p Ij ; In support of this view, 

measiH'ements of various physical properties of the polyiodide solutions 
will be communicated in a further paper. 
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As previously meutioued, a comparisou of the quantities of iodine in 
the aqueous solutions obtained by shaking together a O'l molar nitro- 
benzene solution of iodine with water and excess of potassium or rodium 
io(iide has been made. In the case of potassium, the aqueous solution 
^vas found to contain 6 05 mots, of iodide and 0-00050 mol. of iodine 
per litre, while the sodium solution contained 8-11 mola. of iodide and 
0 001 1 niol. of iodine per litre. The free iodine in the two nitro- 
benzene solutions corresponding -with these data is about 0-02 
per cent. ; the chemical dissociation of both the tri-iodides is therefore 
very small. The very unequal distribntion of the iodine in these 
circumstances, coupled with the fact that the tri-iodides are so readily 
soluble in water, leads to the supposition that the tri-iodides in the 
nitrobenzene solution are combined in some way with the solvent. 

The fact that water removes widely different quantities of iodides and 
iodine from ennea-iodide solutions of the various alkali metals and 
ammonium bases can also bo accounted for on this hypothesis if the 
compounds formed by the polyiodides with the nitrobenzene are of 
different degrees of stability. 

The author is indebted to the Research Grants Committee of the 
Royal Society for a grant, which has partly defrayed the cost of the 
matfrials used in this investigation. To Mr. C. G. Jackson his thanks 
are due tor assistance in some of the measurements recorded in the 
paper. 

TllVSIOAL Chemistey Ladoiutoev, 

The ITNivEasiTy, 

LEEtlS. 


C.\XVI . — The Stwhj of the Absorption Spectra of the 
Hydrocarbons isolated from (he Products of the 
Action of Aluminium Chloride on NaphthalerbC. 

By Annie Uouer, Fellow of Newnhnm College, and 
John Edward Purvis, M.A. 

Krou the products of the action of aluminium chloride on naphthalene, 
besides /3/3-dinaphthyl previously isolated by Friedel and Crafts from 
the same reaction, there have been isolated three new hydrocarbons 
which have been described in detail by one of us (Homer, Trans., 
1907 , 91, 1103). The substances isolated were : 

W a homologue of naphthalene, either tetramethyl- or 

4 s 2 
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diethyl-naphthalene, more probably the fprmw ; (ii) 
)8/S-diaaphthyl ; (iii) a aubstaw sup^oeod to’ba i^iQmologu, 

of dinaphthanthracene, CuHn; and (iv) ^ prttebly tetra. 

naphtbyl. ■ ; ^ . 

jSjS-Dinaphthyl is formed by the condensation of two., naphthalene 
molecules. It was thought that the hydrocarbon C^Hj, j^^formed 
by the condensation of either two /3/J-dinaphthyl or four naphthalene 
molecules, more probably by the former, as an increase in the time 
allowed for the action of aluminium chloride on naphthalene, or a rise 
in the temperature at which the reaction was conducted, caused a 
decrease in the amount of the hydrocarbon and an increase 

in the amount of the hydrocarbon produced. It was 8ugge.sted 

that the substance was a homologue of dinaphthanthracene, 

and its formation from alkylnaphtbalenes, which are also 
formed during the reaction, was given as follows ; 

/V'X/CHj /\/\/|\/\/\ 

2 (Me 2 ) = 3Hj + {Meo)^^|^^|^^l^^^i (Me,). 

The intense fluorescence of the substance suggested the presence ol 
an anthracenoid liukiog. 

In the method of formation thus proposed, hydrogen would be 
eliminated from a ^-methyl group of trimethylnaphthalene. It was 
thought (foe. cil.) that farther evidence as to the constitution of the 
respective products of the reaction in question might be produced 
from a comparative study of their absorption spectra with that of 
naphthalene; and it was also suggested that the absorption spectrum 
of the hydrocarbon should b© compared with that of the supposed 

parent substance, dinaphthanthracene, and of picene, the 

isomeride of dinaphthanthracene. 

It was with these objects in view that the investigation here 
described was undertaken. 


Bxpeeimental. 

The hydrocarbons C,,,!!,,, were prepared 

according to the methods given iu the paper by Homer (foe. eit.). 

The standard strength of our solutions was taken as NIIOOO, a 
normal solution being considered as a solution containing one gram 
molecular weight of solute in 1000 c.c. of the solution. 

The adjustable cell used has been previously used and described 
by Purvis and Foster (Proc. Camb. Phil. Soo., 1907, 14 , 381). It is > 
modification of the very useful instrameut described by Baly aud 
Ilesch (Trans., 1904, 85, 1039). 

The results of the study of the absorption spectra of the substances 
under consideration have been plotted in the accompanying curves so 
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that theab 8 »:i^ :i?p^nfc oaddMip|& fre^iicies, tha" oidinates 
the of wj^Y* thiokaei^'’ 6 f tte solation. From 'e;^e 

observations tie o^Id observe directly the bwttds due to the hydro- 
carbon absence of bands in the hydroc^bons 

t' 40 ® 26 i 1 but in order to compare the absorption curves 

with those of other substances like naphthalene we decided to plot the 
curves in exactly the same way, so as to obtain comparable resnlta 

, I. iVppAiAa/sjM and OjjHjj. 

The absorption spectrum of naphthalene has been given in detail 
by Hartley (Trans., 1881, 39, 163); who has shown that there are 
Four bands characteristic of this substance. Their mean wave-lengths 

are : 

2855 2726 2631 2550 

which correspond with oscillation frequencies of ; 

3161 3690 3840 3921 

The curve for an dT/ 1000 solution of the hydrocarbon C„Hj, in alcohol 
also shows four bands (Fig. 1 ). The mean oscillation freqnenmes of 
these bands are as follow : 

3434 8662 3680 3776 

These four bands ore thus nearer the red end of the spectrum and 
appear to be less persistent than the corresponding bands in the 
naphthalene curve. The curve for the hydrocarbon is there- 

fore in accordance with the suggestion in the previous paper that this 
substance is {in alkyl derivative of naphthalene. It is suggested on 
p. 1327 that the methyl groups are probably in the 1, 4, 5, 8 
positions. 

II. Hydrocarbons and 

iV/ 10,000 solutions of these compounds in benzene were compared. 
It was found that stronger solutions did not show selective absorption. 
The curves for both thess substances in benzene show only two 
weak bands (Fig. 2). The mean oscillation frequencies of thesd 

bauds were : 

• For CaH ,4 3184 3430 

For C<,Ha 3060 3200 

The bands exhibited by the solutions of the hydrocarbon are 

nearer the red end of the spectrum than those exhibited by solutions 
of the hydrocarbon C^Hj^ ; but in the former case they are so weak 
that they may be regarded as traces. 

Since beniene solutions of the hydrocarbons C^H„ and 
exhibit the same type of curve, it seems reasonable to infer that thcM 
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substances have a similar constitution. The hydmwlwa has 

been shown to be ^S/S-dinaphthyl by Watson Smith (Trans., 1877, 15, 
551 ■ 1879, 17, 224) and Chatfcaway (Trans., 1895, 67, 6o3). ^ 
the hydrocarbon C.jHm therefore probably has the constitution 
which has already been suggested, namely, that of tetranaphthyl. At 
the present stage it is impossible to state how the two ^^-dinaphthyl 
molecules have been condensed to yield tetranaphthyl. 

In order to compare the absorption spectrum of ^^-dinaphthyl with 
that of naphthalene, it was necessary to examine it in alcoholic 


Fio. 1. 

Oseillatim frequentiea. 



3204 34S6 3556 

It is remarkable that whilst naphthalene in alcoholic solution gi'jf 
four bands, /3j3-dinapbthyl in the same solvent gives only three bpods, 
although J3j8- dinaphthyl consists of two naphthyl groups. 

Now there are two possible explanations of this phenomenon, w 
are as follows : 
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(i) Thx diminid^ ahorptim power is dm to ateric hindrance. 
The molecule of ^^ dioaphthyl mty be so arranged in space that 
there is crowding within the molecule such that the vibrations of 
some of the carbon atoms within one naphthyl group are hindered 
hy the too close proximity of vibrating atoms in the other naphthyl 
group. The effect of this hindrance will be evidenced by a decrease 
either in the rate or the amplitude of the vibrations of the atoms 
affected. In either case the effect of the steric hindrance will be 
evidenced by a diminished capacity for selectively absorbiug light, 
althongh the increased size of the molecule will increase the general 

absorption. 

(ii) The diminiahed abaorptinn power may he dm to the twisting 
of one naphthyl group relatively to the other. If there is twisting in 
one of the naphthyl groups, the atoms in that group will no longer 
vibrate in the same plane as the corresponding atoms in the oiher 
group. The twisting effect Is pr baiily m'lre mnked for .some of 
the atoms than for the others. Consider the effect of this twisting 
in the two extreme cases, where : 

(o) The atoms are practically not affected. In this case the effect 
of the vibrations of these atoms on a ray of light will he the same as 
that of the corresponding atoms in the oti.er naphthyl group. That 
is to say, the oorre.'ponding atoms of the two naphthyl groups will 
augment each other's absorbing power. 

(6) The atoms are so much twisted that they vibrate in the same 
plane as the corresponding atoms in the other naphthyl group, but 
they are now in opposite phase. In this case the vibrating atoms 
nullify each other's effect on the ray of light. That is to say, if these 
atoms in the naphthalene molecule selectively absorbed light, they 
will now allow light to pass. 

Moreover, between these two extremes cases there will be inter- 
mediate stages. But the total resultant effect of the various degrees 
of twisting of the second naphthyl group will be such that the 
selective absorption power of /S)3-dinaphthyl is le.ss than that of 
naphthalene. ^ 

If the above argument holds good, the deerea-'^e in selective 
absorption ought to be more marked in the case of tetranaphthyl. 
Owing to the insolubility of this hydrocarbon in alcohol it cannot be 
compared with naphthalene, but a gl ince at the curves in Fig. 2 
shows that the two bands exhibited by this substance in benzene 
solution are so much weaker than the correspondiug bauds for 
^/J-dinaphth) 1 that they are practically eli^nated. This fact is in 
accordance with the explanation offered above. 

1 he effect of the increase in size of the molecule is shown by the 
fact that the alcoholic solution of /3/J-dinaphthyl requires smaller 
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concentration for complete at^ption tl^ that of At 

the same time there is a shift in Uepo^tiblipnibe^ndgW^Ps the 
red end of the spectrum. The same -efEMts . are BhqTO.by^jbenzece 
solutions of tetranaphthyl and /J^-dinaphthyl. Ijl’liB ;!^e of 
(S^dinaphthyl, besides damping the third 'bind, the benaSne has 

Fio. 2. 


Oscillation fregatncies. 

29 81 83 36 87 



slightly shifted the positions of the two remaining bands towards 
the red end of the spectrum. 

III. Examination of Bent/tne SoltUioru of th» homeridie Pieene 
and Dinaphlhanthracene and of the SubtUmet CjjHjj. 

The strongest solutions of pioone and dinaphthaothracene which 
jould be prepared were iV/1500. In the cose of the hydrocarbon 
CjjHjj which is very soluble in benzene, it was found more con- 
venient to use an Njl^O solution. The difference between the 
strengths of the solutions of the hydrocarbon . and of the 

isomerides did not affect the conclusions to be drawn from the re- 
sulting curves. 




1000 solutions of CnaTd^i o.nd -y/1500 solutions of 
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A compata.ti*e.Alitt4j; of ^ at woald be 

expected from Cheprjr, exmblt^^jiype 'of 'cur ve " njarkedly 

Fio. 8. 

Qteilltdvm friqueneie^. 

22 24 26 28 SO 82 ' 



different from that of dinaphthanthracentt^Fig. 3). The curve for 
picene (Fig. 3) shows three well-marked, bands of wbielr. the mean 
oscillation frequencies arc : 


2670 


2782 


2784 
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The first of these bands is^he most persistent. A jolution of 

d a. «=. “• 

band the mean oseillation frequency of which is 2840, |he - ^r8ist. 
ency ’of this band is not quite so marked as that of the first picene 
band Besides the fact that picene has three Waids, it is also.rpmark. 
able that these bauds are all much nearer the red end of thes^ti um 
than tlie band of dinaphthanthracene. It seems therefore as though 
in picene the vibrations of the carbon atoms within the moleonle have 
a greater amplitude than in the molecule of the isomeric dinaphth- 
anthracene. Picene has been shown to have a phenanthrene structure 
by Bamberger and Chattaway {Bo-., 1893, 26, 1751). Hartenstein 
(Digs. Jena, 1892) has shown that dinaphthanthracene, from its method 
of formation, its properties, and the properties of its (juinone, has 
a constitution similar to that of anthracene. Dinaphthanthracene 
was prepared by Hartenstein as follows : 

Disodium or dipotasi-ium a-naphthaquinol was heated with carbon 
dioxide under pressure and from the products of the reaction, by 
suitable treatment, a-naphthaquinol-2^Mrboxylic acid was isolated. 
The acid thus obtained was treated with concentrated sulphuric acid 
at 70°, whereby two reactions took place : 

(1) The acid was oxidised to o-napbthaquinOnecarboxylic acid. 

(2) The oxidation product condensed to form a substance CjjHgOj. 

0 0 0 

' /VScOJ 


■ OH 

/Y^co.h 

\/\/ 

OH 


j 






\/ 


,/U., 


i I 


o 


0 


0 


This condensation product by distillation with zinc dust was reduced 
to dinaphthanthracene, : 


/\/\/r \/\/\ 

1 I -i I I j 

\/\/\ch/\/\/ 


A small amount of dinaphthanthracene was also prepared by the 
same method by Russig {J. pr. Chsm., 1900, [ii], 62, 30). 

A study of the curve for the hydrocarbon, (Fig. 3), shows 

that this substance has a constitution similar to that of pictne and 
not of dinaphthanthracene, as had been previously supposed. The 
curve for iV/lOOO solutions of the hydrocarbon CjjHjj in benzene 
shows three bands, of which the first is most persisteht, with mean 
oscillation frequencies : 

2290 2424 2584 

The bands are much nearer the red end of the spectrum than those 
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in the picene curve. These 'facts ara in accordance with previous 
(jbservatidns that the introduction of groups into the nucleus causes a 
shift in position towards the red end, hut in this case the shift 
has been so great tha^the bands are in the visible portion of the 
ppectruin. 

The formation of the hydrocarbon probably takes place as 

follows : 

Me /— \ 

2(Q]^(Me2) = SHjT 

thus entailing the elimination of hydrogen from methyl groups in the 
a-position. Now from the facts known of the action of aluminium 
chloride on benzene and its homologues it seems justibable to infer ' 
that in the corresponding reaction with naphthalene the monoalkylated 
naphthalene first formed would be converted into di-, tri-, and tetra- 
alkylated naphthalenes. Moreover, as there is no apparent reason 
against the supposition that symmetrical products would be formed, 
the obvious inference is that since in the trimethylnaphthalene, the 
forerunner of the hydrocarbon CjgHjj, there is one methyl group in 
the a-position, then the others are also in a-positions, and therefore 
iu the hydrocarbon the methyl groups are also in a-positions. 

Applying the same method of reasoning with regard to the position 
of the methyl groups, the hydrocarbon C„H,j will probably be 
1:4:5: 8-tetramethylnaphthalene. 


Summary. 

The results of the comparative study of the absorption spectra of the 
substances under consideration indicate : 

I. That the substance is a naphthalene derivative, probably 

1:4:5; 8-tetrumethylnaphtbalene. 

II. That the hydrocarbon has a constitution similar to that 

of /3;3-dinaphthyl, and is therefore probably tetranaphthyl. 

III. Tnat picene and dinaphlhantbracene have markedly different 
absorption spectra. 

IV. That the hydrocarbon exhibits the same type of 

absorption curve as picene, and is therefore an alkyl derivative of 

picene. 

There is still required some explanation of the intense fluorescence 
of the hydrocarbons and C.,!!,;.,. The investigation of these 

phenomena is a sabject for future research. 

The authors take this opportunity of thanking Prof. E. von Meyer 
for providing the sample of dinapbthanthrarene from Dr. Harteusteiu’s 
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specimen at Dresden, and alsQ.-rroi.. 

for- so kindly sending sproimetm of p^e. wi^iiEfjrlj ^^ york 

embpdied in this paper could not have teen Bo_«Ja^^(^^^ded, 
The authors also desire to express their AfTp^rch 

Fund Committee of the Chemical Society fo<^|^t i j^^lias in 
part defrayed the expenses of this investigation. 

Tot University Chemical Laboratory, 

Oambridce. 


CXXVII. — Cholestenone, 

By Charles Doree and John AnnVMAN GAsnKBK* 

Cholbstbeol, which is au unsaturated secondary alcohol of the 
formula Cj,H^eO, may be oxidised, under suitable conditions, to an 
unsaturated ketone, cholestenone, (Diels and Abderhalden, 

Bvr., 1904, 37, 3092 ; Windaus, Bm-., 1906, 39, 518). Although the 
OH'OH group of the cholesterol is converted to a carbonyl group in 
cholestenone, the behaviour of the two substances under the influence 
of reducing agents (fier., 1906, 39, 884; 1908, 41 , 260) makes it 
doubtful whether their “carbon-skeleton” is identical in each case. 
In 1906 Windaus {Ber., 39, 2008) studied the oxidation of choles- 
tenone, using neutral permanganate which, accordiii^ to Tiemann and 
Semmler {Ber., 1895, 28, 1345), is less likely than other oxidising 
agents to produce intramolecular change. He obtained as the chief 
product a saturated keto-monocarboxylic acid, which 

contained one carbon atom less in the molecule thmr the parent 
substance, and which, on further oxidation, passed into a tricarboxylic 
acid, 

These changes were, according to Windaus (foe. eit.), most simply 
explained by assuming that cholestenone contains a group, CH.CHj, 
which is situated at the end of an open side-chain, so that the 
production of the acid may be represented by the following 
equation : 

Cj,H„0-CH:CH, + 60 = C„H„0*CO,H + CO,. 

The tricarboxylic acid would then result by the ru|!^hre of the ring 
containing the carbonyl group thus : 

The correctness of this explanation is based on the analyses of the 
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ketonio acid and its derivatirea, a»d^ their recognition as Cj, compounds, 
a point ^hicb is'gpmelrhat di^ult to settle comhustion a1o,ne ; for 
for ,,1J)e‘Jt6to-^^«yliC acid the " figures 
C = TT'iSr i^.T^se t'^nna agree equally "well 

with thd^i^^ttW'C^jjO,, which requires 0? ?7'58, H = 19^?, and 

with Cjs^igOtV wbicFwquires C = 77‘26 and H = 10'38 pe^'c&L 

When the analyses of all the derivatives prepared are contidered 
together, the Cj^ carbon content appears the more preferable, %ut as 
the modem view of the formula of cholesterol and the interpretation 
given to the many derivatives obtained from it by oxidation is based 
on the work referred to, it seemed to us desirable to submit the 
fpicstion to a farther test. 

Harries has shown (Annalen, 1906, 343, 311) that linsaturated 
fvlcohols, when submitted to the action of ozone, combine with one, 
molecule of ozone to form ozonides, whilst unsaturated ketones 
absorb four atoms of oxygen, namely, three at the ethylene linking 
and one at the’ carbonyl group. These ozonides on treatment with 
waterldecOmpose as follows : 


If: 

aldehydes or ketones and hydrogen peroxide being fOTmed. It 
Windaus’s formula is correct, cholestenone should absorb four atoms of 
oxygen under the influence of ozone, and the ozonide formed should 
react with water in the following way : 


\y^/\c 


/ Y CH-0>q ^ 2 jjp ^ 2H.,0, + CHjO + 

\/ CH,'0 


'-CUO 




CO 


These aldehydes would be at once oxidised by the hydrogen peroxide, 
and we should expect to find among the final products a C.^, acid and 
probably either formic or carbonic acid derived from the form- 
aldehyde. 

The! action takes place broadly on the lines predicted, and we 
obtained as chief products the C,,; ketouic acid described by 'Windans, 
and carbon dioxide. Cholesterol, on similar treatment, formed an 
ozonide which also gave carbon dioxide on decomposition. 


Kxfebihbntal. 

OsoniJe o/ CAoUsUnon«.—T 0 U grams of cholestenone were dissolved 
in 200 c.c. of dry chloroform, and a slow current of ozonised oxygen 
was bubbled through the solution until the oxone ceased to be 
absorbed and escaped freely. The chloroform was alloWfed to evaporate 
spontaneously, and the vismd oil left behind was dissolved in tbe 
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least quantity of ethyl acetate ^d.^ured iutp aja^e excess of light 
petroleum. . A. consaerable jflfl^.^Itejarated in a 

soft, resihcrtti^forri, *hich was again di8lblve(r...«?id .(ep^^tated. 
The’ Substance was placed in a vacuum desiccator and j^al|y o|ii^ine(l 
as a colourless, glassy solid which was readily ^wdeifad.^ Two 
different preparations'on analysis gave the following figures ; ' 

1 0T767 t'ave 0*4224 CO2 and 0*1458 H^O* C = 65'29 j H»9Ti, 
IL 0*1781 0*4424002 „ 0*1459 H,0. 0 = 67*75 ;H si 9*10, 

C2fH^40'0,; requires 0 = 67*50 ; H = 9*17. 

C2X40'0 v >> 0 = 65*40; H = 8*87 percent. 

These results seem to show that six or seven oxygen atoms are 
absorbed by the cholestenone molecule. We should hav;} expected 
four atoms to be added in the case of a singly unaaturated ketone. It 
may be, however, that cholestenone contains a second ethylene linking 
which is not rendered apparent by the usual reagents. 

Deeomposiiion of tite Ozoiiide by Waier . — It was not, for subsequent 
experiments, found necessary to prepare the pure ozonide as above. 
Instead, the chloroform solution of the ozonide was mixed with about 
twenty times its volume of water and heated on the water-bath in a 
current of purified oxygon. The gases evolved were passed through 
measured quantities of stan'lard baryta solution. The action was 
slow, the evolution of carbon dioxide continuing for many hours, 
The aqueous liquid remaining in the flask was milky, acid to litmus, 
and had a peculiar odour of orange oil which we have previou^y 
noticed in the course of some experiments on the oxidation of 
cholesterol with hydrogen peroxide. The solid product was left as a 
brown oil, which, on cooling, solidified to a brittle mass. This was 
dissolved in ether and the ethereal solution shaken with sodium 
carbonate to separate the acid products from unchanged cholestenone 
or other neutral substances. 

The alkaline liquors were acidified when the acids separated in a 
thick clot. This, after drying, was extracted with light petroleum, 
which removed some oily, non-cry-stolline material and left the mam 
product of the reaction in the form of a white powder, the yield being 
25 per cent, of the original cholestenone. It was purified by 
recrystallisation from acetone and from a mixture of light petroleum 
and benzene, and was obtained from the latter solvent in leaves which 
meltirf at 155° : 

0*2179 gave 0*6154 CO., and 0*2082 H,0. C- 77*02 ; H = 10*62. 

C2jH4,p3 requires 0 = 77*55 ; H = 10*52 per cent. 

The quantity of carbon dioxide evolved in these experiments was 
alwayi very much less than would correspond with the oxidation of a 
ternqjcal OHj group to carbon dioxide. Thus 0’6745 of pure ozonide 
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gave 0'00649 of carbon dioxide, or about 1 per cent., whilst theory 
requirs® 9‘8-> pbif' cent. In ptber experiments also the quantity 
obtained was jbont one-tenth part of that theoretically required. It 
seemed libel; that this was due to the preferential oxidation of the 
C, aldehyd&siiulwtance, presumably formed, by the hydrogen peroxide. 

Xo tost thief we decomposed the crude product obtained by ozonising 
10 grams of cholestenone, in the presence of very dilute hydrogen 
peroxide and sulphuric acid. The yield of carbon dioxide now 
obtained agreed very well with the explanation above suggested. 

0'268 Gram of carbon dioxide was obtained together with 2'30 grams 
of the acid The quantity of carbon dioxide theoretically 

produced with this quantity of acid is 0’24;5 gram. The neutral 
products of the reaction contained a considerable quantity of 
unchanged cholestenone. 

Identification of the Acid — The acid obtained by us 

agrees in all its properties with that obtained by Windaus by the 
oxii^tion cholestenone with permanganate. On titration ; 

0'257I required 6'37 c.c. A^/10 sodium hydroxide. Equivalent = 403. 

C 26 T^ 42 *^s' monobasic, requires 402. 

The oxime was prepared according to the directions givqn by 
Windaus, and was obtained from ethyl acetate in needles which 
melted and decomposed at 191® : 

0'1794 gave 0-4928 COj and 0T802 H.p. 0=74'86; H = ll-16. 

CjjHjjOjN requires C = 74'75 j H = 10-38 per cent. 

This acid formed a beautifully crystalline polaesium salt. 

On- oxidising the keto-acid with potassium bypubromite, an acid 
was obtained which after crystallisation from benzene sintered at 
127 “ and melted at 130“ with gas evolution. It was deliquescent. 
On titration : 

0'2-240 required 14 0 c.c. rV/lO sodium hydroxide. Equivalent = 160. 
tribasic, requires 150. 

The keto-acid ther^ore on further oxidation gives the tricarboxylic 

acid 

In all the.se particulars our acid corresponded with the ketomono- 
carboxylic acid described by Windaus. 

Action of Ozone on Chotetterol. — ^Ten grams of anhydrous cholesterol 
were ozonised in chloruform solution as described above. The product 
was purified by solution in ethyl acetate and precipitation with light 
petroleum. It dried in a vacuum to a perfectly transparent glass 
which readily powdered. It had all the properties of an ozonide. 
When heated on platinum it enfiamed, and it liberated iodine from 
potassium iodide solution ; 
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0-1796 gave 0-4896 00, 



'pform 
iioa of 


atom&: 
mai ^ 

AotoSon.— 0-9647 gram made op to 
gavf#^l-12“ in a 2-dcm. tube; hence [o]” + 
chofeterpl ia [a]n “ 36°. ^ 

On*ti*atment with water in a manner similar to tha^escribed 
under cholestenone, the aqueous distillate had an odour of ,0^gc oil, 
was amd, and. after neutralisation and evaporation gave a littl? solid 
matter Ivhich strongly reduced ammoniacal silver solution M^rOhably 
consisted of barium formate. In the absorption vessels 0 <^|ining the 
baryta a copious precipitate of barium carbonate was formed, which 
was collected and identihed in the usual way. The water remaining 
in the ^sk was milky. It was acid, and gave the ma^nta test for 
aldehwes. The solid left was a brown resin, which dissolv^ in 
alkalis and gave precipitates with salts of the heavy metals. We have, 
however, not as yet been able to separate any of the constituents in a 
state of purity,, but we are carrying out other experiments on 
derivatives of cholesterol which we hope will throw some light on 
these compounds. 

Conclusions. 


These experiments on cholestenone fully confirm the hypothesis of 
Windaus that this ketone contains an unsaturated side-chain with the 
dou^lfl link in a vinyl group. If the relationship of cholestenone to 
cholesterol is that of a simple ketone to its secondary alcohol; then 
the latter substance must contain a similar unsaturated side-chain. 
This is coufirmed by our observation that cholesterol forms an ozonide, 
which on decomposition with water yields carbon dioxide. Direct 
experimental proof of this point has hitherto been lacking if we except 
the somewhat complex redaction of cholestenone to cholesterol 
through an isomeric ^-cholesterol, recently cariaed out by Diels and 
Linn (fier., 1908, 41, 260). 

The expenses of this work have been defrayed by a grant from the 
Boygld Society, for which we take this opportunity of expressing our 
thaa^ 

PaxsioioGicAL Laboratoey, 

** Dsiteksity or Lomdon. 
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Lem- 


iperatui^ and Pressures, and its 'A^lwatidn io the 
of Carbon. 

By Ricbabd Threlfall, P.R.S. 


lixPERiHENTS at high pressuires have generally been made by 
employing a gas or liquid to communicate pressure to the^bstance 
under examination. It the latter has to be heated, compressed 
gases have usually been preferred, although Parsons {PhU. Mag., 
1893 , [v], 36 , 304) describes some experiments in which carbon 
rods were heated under a pressure of from 5 to 15 tons per sq. 
in. in various liquids. The possibility of using substances yrhich 
are considered as solids at atmospheric pressures is suggested by 
Spi'iilg’s researches, but that a sufficient degree of fluidity might be 
e.Ypeoted for the accurate inference of a definite hydrostatic pressure 
was not superficially obvious. Spring mentions that crystalline 
graphite flows very easily under high-pressure differences, and, 
indeed, its properties are such as to raise an expectation that if any 
solid could he used as a means of bringing hydrostatic pressure to 
bear measurably during an experiment, that solid would be 
graphite. 

I was anxious to test the matter, and arranged the following 
experiment, employing some apparatus that happened to be at 

hand. 

A steel rod was bored for some distance to a diameter of half 
an inch (12‘7 mm.), and this hole was continued by one of 3 mm, 
diameter and 15 mm. long. The wider tube was then filled with 
Ceylon graphite in its natural state, and, a ram having been fitted, 
the apparatus was placed in a simple hydraulic press provided with 
a pressure gauge, and an attempt made to ascertain the pressure 
necessary to force the graphite through the 3 mm. tube. The 
pressure gauge had a dial six and a half inches in diameter, and was 
graduated up to eight tons pressure per sq. in. From the relative 
dimensions of the press and experimental rams, it was calculated 
that a reading of one ton per sq. in. of the gauge corresponded with 
a pressure of 62 tons per sq. in. on the graphite. From the experi- 
ments of A. Martens {ZeiticL Verrin. Deut. Ing., 1907, 61 , 1184 ; 
Science Abstradt, 1907, 10 , 622), it appears that the cup leather 
friction of a prera introduces errors in the load estimated from the 
gauge pressure to an extent of less thaifia-S per cent. On applying 
picssiue, the graphite streamed through the round tube as a soUd 

VOL. xcill. 4 X 
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wire before any ind^tion 
tie tremo 

.... 

Sowone-huOT 

offer|R|6x the 3 mm, tube>puld te ] 

acdSpd^t for the , apparatus in question gob 

be regarded as * frictionless flmd. 

On^epeiting the experimenb with a pbug of 
prepared by the Acheson process, it was found* that ^ 
as indipWed by the gauge rose to one ton per, sq. ' in. ^ 
took place, that is, that about 60 tons per sq. in. we**eeded to 
make 'the graphite flow through the tube. The fluiditTOf crystal 
line graphite, therefore, enables experiments at high pr^urcs and 
temperatures to be carried out e^ily by simple laboratory appli. 
ances' ond renders it unnecessary to use compressed gasea; whereby 
an enormous saving in cost of apparatus is obtain^r^and much 
greater freedom from danger is secured. ^ -Syir 

It was an interesting question whether graphite, which has been 
made to intumesce by treatment with nitric acid?.ahd potassium 
chlorate, and subsequent heating, would flow as easily as uJiheated 
crystals! So far as the apparatus described can showi there is no 
difference between ordinary and intumesced graphite. The in 
tumescence of graphite is generally explained on th^:;basis of tliere 
being an assumed oxidisable material distributed between the flakes 
of % crystals ; if this be true, the subdivision must bo very minute, 
for«*ome graphites can be intumesced into a.Twyj^ely-divided 
state. This property renders it very favourable f<>r pTOfication by 
fuaon with alkalis, and treatment with hydroflnoriE and other 
mineral acids. Moissan, in his exhaustive on graphite 

(I'raili de phimie Minirtdt) does not mention :U6 advantage of 
iotumescing graphite before treating it with alkalis and acids for 
purposes of purification. 

Spring notes that powdered substances differ very much m their 
power of flowing under high pressure, a fact which I have often 
confirmed. Silica, even in the finest state of division, practically 
does not flow at all; and the same property characterises magnesia, 
wMsb, after purification and fusion by electrical nwans, followed ly 
finemnding and sifting (240 threads to the^d^). will support 
a pressure of over 50 tons per sq. ia. without being consolidated 
for toore than a few mm. belqw the ^ of alumina is 

interesting; Aluminium by^wide, ^ 

fine granular , powder, eai^;ipanuto|:’Wld«^|^^orwop®> 

seen to consists of a nu^er'of small c^r^Is. Alumina , 
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course, tte re sutt of^ca lcjR^tion, btti tlie alumina,; produced from the 

up of 
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about I mm. thick, and the sharp edges of the hole are chamfered 
off to the extent of abojit^-5 

The cylinders are, -the 

cross-pie^eij and, tba,. bolty,,- 

reasoi for; making the pressure vessel in two inadlgti^y^TO* that 
the walls of the vessel may be at nearly the same^pdten^iql^ the 
heater whSM' it is nearest to them; also it is a great, ^^ience 
at the terrhination of an experiment to be able to the 

vessel at the point where the reaction to be investigated" ha*. taken 
place, for then the result can be seen in situ-. 

The bottom cylinder is provided with a screw plug, S, th^head 


Fill. 1. 



I s- 1 

I i 


of which is let into a recess in the bottom plate, and it is so 
arranged that the head of the plug comes into contact with the 
bottom plate, the lower cylinder being just clear befose pressure is 
applied; in this way the pressure comes directly on the plug, and 
the screw threads are not strained by the pressure, so that the plug 
scre^-QUt easily at the end of an experiment. The plug is of 
hardened tool steel ; anything else will “ set up " in ^ threads, and 
then the plug cannot be withdrawn. 

The upper cylinder is also provided with a plag^^.O^ hardened tool 
steel, J', with the end accurately ground so M &sht th® 
of the recess. If this precaution be omitted, graphite; ia forced up 
from under' the plug and causes it to jam. Several plugs may be 
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provided, hored for rama of di^erent diameters, so that different 

rAm E is made of 

piece ■ The liops of 

the hSldlre^oTO holts, F,F, are turned to fit two hol^' hush'ed 
with fibre lilShe bar G. This ensures the applicat^^of'tbe pres- 
sure to the' ram exactly in the direction of its lengt^^most neces- 
sary precaution, even when the ram is well guided by fhfi sides of 
the hole ift the plug /, which, of course, is a close fit. Tte al^htest 
indirectMB'in the application of the force to the ram caj^es the 
shar^'- edges, of the lower end to dig into the steel pluife ' It is 


Fig. 2. 



obvious that the ram must be ground to fit the bore of the plug 
exactly, otherwise graphite escapes at the sides, and tends to jam 
the ram, so that the intetnal pressure becomes uncertain. 

Tlie electrical connexions are made as follows; 

It has been mentioned that the two halves of the pressure Jl^el 
are insulated .from each other bf a sheet of mica. The:prEBSure 
vessel is also insulated from the upper clamping bar by a disk of 
mica placed between the upper half A and the clamp 2). The cur- 
rent enters the appaifitus through the bar. transmitting pressure 
to the ram, and thus. |3»e bar, ram Md upper cylinder d are all at 
practically the same potonti^. Tbe cnyi^snt leaves by a connexion 
to the plate K, whereby the lower cylinder is brought to the poteu- 
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tial of the point at^y?l#h th?^ 
potential difierencei 

reas^^&y «io chamfered off, 
mount'd irU, rectangular tbj 

jack beingiip^ced below the pressure^ vCEWh,;,,^ 

is guided "by a plate provided wia two holes, thrp^ 
main bolts pass. In order to save the. trouble, of 


Fio. S. 



bolts, it is convenient to pass them through sleeves Of .drawn brass 

tubing. , V _ 

ln:tbe arrangement shown, the pressfcre v^sel is lifted against 
the jcata 'as the pressure comes on, and some flexibility is therefore 
re 2 b^b^.in electric or water connexions. ■ 


,% Preparation of Preimre Fe«rf /W, 

It has hee^Cated above that silica„^IB^ffi^^^d!|lumina m 
hne piwrdgj ^ toi be consoliddtsd ' provided 

that not ^^tere than abouj 3 

solidated at one time. If it is intended to make use of carbon as 




a resistor 
possibly 

D.B.-P 

Thei 
from 


I lim 


ME 


it all .events, 


^und. 
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high temperatores and pressures. 1839 

reasons, although 
iHerseus, 

■ee 
les 

ume was louna. ■ me TOdrtjT^^^^Mthod 

If magnesia' appeata to bj^-^P&dicated^ 

bv Select Mcthodt, 1871, p- 3§),.i^y^ich the 

lime is preciT^pa by sodium tungstate from a Blightly,Mjm»iacal 
solutionfl^W^J'really pure magnesia is required, , ifa^jbeen 
found kfubrntcsi to start from magnesite and commercW^dro- 
chlori! but the obvious details do npt require fuiU^^refer- 
ence; or 'cQXitae, necessary to guard against the of 

silica. mauy purposes, where a trace of calcium pr^^con 
carbide" does no harm, the “pure magnesia" of commetto cm be 
JbtaMfed 'pY sufficient purity. However the magnesia'^^y be 
obtampd, it inust he calcined before electric melting, othlK^ so 
much water vapour is given off that a considerable quanti^W the 
fine powd^ia blown away. The magnesia may be fused^^r by 
a smothpre<i*MC between carefully-purified graj^ite or> 

with leM Clia^ ot contamination, by means of a graphi^,^ with 
water-cq^ connexions, as in the well-known process of pteparing 
flitted ^-tubes* The dense, fused product, which shoWlfe per- 
fectly wMtei is ground in a bard steel mortar and Bifte^.|hrough 
the fin^ Mljc M wire sieve, say, 170 to 200 threads to inch. 
The particl^ -M steel from the mortar are collected by r'^ted 
electro-ma^et, with which the powder is stirred untd nothi^^ore 
is extracted; i/ii^conslderahle amount of stirring is necesi^. A 
good deal of toe may be saved by preparing enough m^^a for 
several experUBents at one operation. ; 

The pressure vessel is lined with magnesia in the^, flowing 
manner. The ram and upper plug of the apparatus Me i^oved, 
and a temporary plug bored to the internal diameter of the pressure 
vessel is screwed in its place. A hard steel ram is provided to fit this 
ping exactly, and long enough to pass to tjie bottom of the p^ure 
vessel. Unless the steel is of good quality, Md very hard, will 
“set up”- under, preesure, and become so tightly wedgedj^^^the 
apparatus that it cannot be withdrawn. Vickers J0,^8teel 

has given gol^ietii^ta in.ii^ and similar cases, the ra^jn^murse, 
being groun4..^|teiuptdehii^i>pi ' _ A 

A plug" of jd^am^^Snary gn^ihite ia turned bore 

may be JPtwtoe, of a little 

oxide of iron is an ‘objeSn, hihto^roc^ is a long one. In 
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any case the plug must be heated to redness shortly before being 
placed in the vessel/ wh^ 

The magpesia 

consolidSlIS 

enough caagnesia' being added on Bafih^ 
cake oiaabont 3 mm; thick.; after eacB piSssing^^. 
magnesia is scored by a hard steel pbint^ and Che presm^^ 
until the Vessel is full to a‘ little above the bottom of upper 
plug. This plug is then unscrewed, and the whole appatBtus re- 
moved to a lathe, where it is mounted so as to rhtate^ifioiit the 
axis of the cylindrical plug of magnesia. The magnesia ^ then 
drilled fiy a hard steel twist drill 3 or 4 mm. in diamet ^^ ke upper 
end being opened out to a conical mouth. The top O^he mag- 
nesia tube is carefully levelled to the level of the bottom of the 
proper plug, which is then placed in position and screwed home by a 
special key. Graphite, purifieikin accordance with the end in view, 
is thelf" introduced, and rammed by hand into the magnesia tube, 
and, finally, the graphite filling Is continued about half-way up tlic 
plug, so that a reservoir of graphite may be present to he drawn 


upon as required. 

Finally, the ram is inserted, and the graphite pressed up with 
more than the full pressure it is intended to use. A he^vy current 
(five or six hundred amperes for a 3 or 4 mm. hole) is then passed 
through the graphite, and in a few seconds the pressure gauge 
shows that the pressure is beginning to fall, owing to the melting 
of the magnesia, for however tightly the powder he packed, it will 
be found to make more room for the graphite when it melts. The 
current is kept up for five or six seconds (details of a particular 
trial will be given later), and the pump is worked vigorously to 
keep up the pressure, which continues to fall after the current is 
turned off. If the operation is done with the judgment which a 
little experience easily gives, the magnesia lining is converted into 
a tube of fused magnesia extending to within 2 or 3 mm. of the 
steel walls. Unfortunately, it seldom or never happens that the 
bore remains uniform in diameter, but this does not greatly matter. 
The apparatus is allowed to cool in titii, and then the ram is pulled 
out; two facefe ground on the upper part of the ram are convenient 
for allowing a key to be used to twist the Tam to loosen it. The 
graphite, unalter^ except that it is now softer rmd more crystal- 
line, as^described by Parsons (Proe. Roy. So«.;'1907, 79; A, 532), is 
scrapeii out, and the mixture on which it is ‘to experiment 

introduced, the conical opening of the magSaditr^-tuhe being then 
packed with graphite as before. If the mixUuS‘M**'non-coiicluetor, 
a conducting rod or wire of suitable material is introduced as a 
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heater can then be made, 

the 

from tb the penetration of l!fenieniS"^^&-^iiphite 

tlirough the causing short circuits when they the sides 

of the vessel. These filaments may he produced as d^ribed by 
Watts {Trmit:^ Amer. Electrochem. Soc., 1907, 11, 9279).^ 

Before tte construction described was arrived at, qmtl^sharp 
esplosjdns of iron vapour from the vessel were of frequeM occur- 
ence owi^^ this cause. It will be sufficiently obviously the 
whole ot^&'design depends on the use of a considerable qi^ntity 
of graphite 'as a! meana of transmitting pressure from a ci^para- 
lively cool region^where the cross-section of the graphite is^large, 
to a hot one, where the cross-sectieo is small. Before thi| device 
was hit upon, a gpreat many experiments were made in an apjparatiis 
similar to the one described, but in which the pressure vessel con- 
sisted of a single piece of metal. In this construction, graphite and 
copper wads were used to conduct the current from the of 

the ram to the heater of much smaller cross-section. Various ways of 
forming the insulating lining of the tube were tried. One of the 
earliest was to build up a tube by sheets of clear mica wrapped 
round a biandrel of rather less diameter than the ram. The tube 
and mandrel were then pushed into the cylinder, and the mandrel 
sliohtly untwisted, when it could be withdrawn. For temperatures 
up to a red-heat this gives a satisfactory, lining, but if bopper 
washers are used to protect the end of the ram from contact heat- 
ing, it is found that the copper almost invariably cuts through 
tile mica by lateral expansion when the pressure U put on. 

In all constructions of apparatus, or arrangement of exjg^ment 
in which- a considerable rise of temperature is to be expected at 
tlio screwed plugs, these must be made of high-speed steel, and 
water-cooled. The same precaution has to be taken with the ram. 
In both cases care must be taken that the bottoms of whatever 
holes are drill^ in the steel for water-cooling are niqely rounded, 
and not left conical from the drill, as the riak of cracking during 
hardening is thereby diminished. ^ , .jf 

There is no diffic^ty whatever in carrying out-a systcon of water- 
cooling, and “hubMpeed” steel was a gri^~'^proyeipent on 
ordinal^ t<»l sto^ ip regard to freedom from espandiiig laterally 
under heat'‘ut4{pt^|swe. The question as to Uie bMaviour of 
carbon was resO^'jieftfeiil is such an apparatus before the improved 
form was arrived at; the advantage of the latter lies in its sim- 
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13 mm." diameter, was bored to a" tie 

depth from file hemispherical cromof the b^e't<^^^ffl||o£ tie 
ram being 3'S mm. This ram carried a 109 

tons sq. in. without yielding or breaking, ahowi^Bri ^ 
successfjil experiment. It is perhaps as well to aiS'p^^Uiie in- 
structions issued by the steel-makers in regard to hacjBtong and 
tempering the steel were rigorously followed. 

ThOj^main difficulty encountered throughout was in' regard to tlic 
porosi^ of the lining of the pressure vessel. Q .was fottnd to be 
very difficult to fiU the bore with magnesite in such . v way that 
soft spbts did not occur here and there, through which 8 bt ^apliite 
was teheed by the pressure. Many attempts were tEettdore made 
to arriye at a hiore solid form of lining, with the telloWing results, 
A tube of alumina from, calcined hydroxide was m<^ solid than 
the magnesia tube, hut was so hard that it could drilled 

(by steel) with the greatest difficulty. The carbon rdd'ifcd as a 
heater WM separated from the alumina by a layer,; of' magnesia 
rammed round the rod by a tube-shaped ram. The result >as fairly 
satisfactory. Attempts were also made to make"tnb« in other 
moulds, cu? them out round the outer circumference, and grind 
them 'until they fitted the pressure vessel. The trouble involved 
was very great, and no real improvement resulted, was found 
impo^ble to avoid the boring out by using a tube^shafiid ram to 


compress the material round a taper mandrel, because the mandrel, 
although of the hardest steel, and accurately ground aid polished, 
could'fflbt be forced out. -W 

The consolidating power of magnesia is improvedro; mixing a 
little fine graphite with it and sifting the mixture t«^t uniform- 
ity of composition.' To attain this, the graphite to be present 
in su®pient,quantity to make the resulting tnbelMpreciably elec- 
trically conducting. Addition of oil did not catu^^rae magnesia to 
raakfe^^be more free from soft places, but it.made the work of 
compii^^g’ the magnesia in the vessel, removing the temporary 

ram, ite;, more easft' 

Chipk elay did not make a better tube; It "as 

notice^^d<teiitalIy that a mixture ofrd^t’^^^^^^^nd paraffin 
oil has fflJt the pl^c clay and 

water . .„J his is of interest fisf t 8 Pt^^^”WpMticity, but it is 
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*;i. • Experimental. 

It i9ay ^ stated at- once that the results obtained with^ 
differ in wrespect from those already published by Parao;^ 

]tuy. SaC'i «‘*') in so fer as they cover the same groiu 
as Faisons has. not publish^ any details of his expenii|^ts, I 
think it desirable( place my data on record, for whicfi ^ will 
suffice to select some typical trials. 

Experiment 7, September 13, 1906. — Apparatus; Pressiir^vessel 
made in one nith water-cooled rams and plug. 

GrapWte Mwl“W (Acheson’s), 7 mm. thick, were placed j^ween 
the ram, and3^ heater. . 

.4rea (if ram of hydraulic press, 9-62 sq. in. = 62'05 sq. cm,:#- 

Diameter of ram of pressure vessel, PS cm. 

Area of ram of pressure vessel, 1-33 sq. cm. 

Pressure produced in vessel per ton per sq. in., as shoym by 
Bourdon gauge, 62'05/l'33 = 46'65 tons/sq. in. , 3,,.^ ' 

Actual pressure probably 2 per cent, less, say 45 tons por in. 
per ton shown on gauge. i iinv 

Lining of pressure vessel, magnesia purified from lime byiflodium 
tungstate, and ignitetfin injector furnace at a temperatui^t, which 
the fireclay crucible softened and settled. 

Tliicknw of walls of compressed magnesia rounil ram, 

Thickness of walls of compressed magnesia round carlx^’Jbeater, 
7'5 mm... . 

Carbon heater 33 mm. long, 4 mm. diameter. 

The heater was turned down from a small rod of eletiric Jight 
c.arbon, which had -been treated with boiling nydroch^^c, and 
hydrofluoric acids, and ignited. The calculated el«<^je£^nre 
of the rod is 013 ot|;m cold. 

The currmt eynp^yed for this experiment ikaa..lo(^mriodicity 
altcrna^ -.pugB^^at volta. Tl^' alteraa^;^circuit 

included -an-edec ^ytii^maSla Bce of a^ solhtion ^l ^^ uric acid 

oiuMicrt when it was desired to start the current, .and the resistance 
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of the electrolytic regulator was so large compared with that of the 

which ^ 'e^ul^ilent to a ' 

in the’ pressure vessel, neglectm| friction ' losses.-'^^^gressiire 
gauge employed was a new one, passed as accurate by^^^nakers 
hut not tested by me for want of suitable appliances, althci^iK l kae.e 
no reason to suspect there was any appreciable error' ilKM lndica. 
tions. -^The pressure was transmitted by graphite froinif|ij|- 13 mm 
ram tolthe carbon heater. . ' - " v" 

The current was turned on for five seconds at a mdiat value of 
300 amperes. The voltage was not obtained, the voltmh^ hein« 
unsuitable for rapid reading. If the resistance is.taken at 0'15 ohm 
at first, and the inductance is negligible, the voltage would be 4,5 
volts, and the power 13'5 kw. 

During the five seconds, the pressure as shown by the gauge did 
not give way at all, although the current density was about 24 
amperes per sq. mm. of carbon section. The apparailns was then 
allowed to cool down for four minutes, the ram ani plug beino 
cooled- by the circulation of a vigorous stream of water. 

The switch was again opened, and 400 amperes passed for four 
seconds, when an explosion occurred, and the current was stopped ; 
the pressure fell off, and may be regarded as of the order ,Of a few 
tons per sq. in. during the cooling. The contents of the'pressure 
vessel were removed by cutting away the magnesia round the rams 
(which in this trial entered from both ends) and then pushing 
out the central part, including the carbon rod, by means of a larger 
ram and the hydraulic press. The explosiSn was fou^ to have 
been due to a short circuit between the upper ram and the side 
of the- pressure vessel through a presumably soft spot in the lining. 
A piece of the core, weighing 0'0774 gram, had not been affected 
by the expIOsion, and was examined. It was found to he a fine- 
grained graphite The porosity was tested by saturating it with 
water by long boiling and exhaustion in a vacuum under water, and 
it was found that the weight had increased to 0'D782 gram; on 
drying and heating to a red-heat a weight of 0’0773 gram was 
recovered- "^te gain in weight due to absorption of water was 
therefore only 1’164 per cent, of the weight of the dry graphite. 
A similar experiment, carried out on a small piece of artificial 
(Acheron’s) graphite, showed a gain in weight of 8'08 per cent, 
Some intnmi^ed graphite was compressedtetfa.a load qf 25 tons per 
sq. in. without heating, and in^is ciae^ater was absorbed to 
the extent of .fi'9 per ccnt.'of the weight of the original graphite. 

Thei^ht norosity was quite in keeping with the observed hard- 
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uess and fineu^s of grain qf the graphite. The microscope showed 
that the . crystals, the 

"l^elted ; the -imoriwcop^ W»5''M^^'con- 

sistof ’a ^ fueed or partially fused material thorop^^y iu- 
iected -wlifi ' fil^eiitB of graphite. On boiling the magMsia with 
water, no odour of acetylene could be detected, but on hating with 
sulphuriq of hjl^rochloric acid, a decided odour of acet^fe^ was 
noticeable j the action even of boiling sulphuric acid (Say M per 
cent.) is slight. The odour perceived was slight, and was att^u^d 
to traces of .the carbides of calcium and iron, the latter heing^esent 
in measurable quantity, and it was most likely introduced ^y the 
ramming and drilling-out process which the magnesia had under- 
gone. Prolonged action of hot concentrated hydrochloric acid left 
a mas^of graphite crystals, but it was not absolutely -proved that 
these ajbte from the heater and not from the graphite us^ as a 
pressflFtransmifter j but from the close contact between the heater 
and tS magnesia rammed round it, it is highly probable that these 
crystals mme from the heater. It is interesting to note that even 
at this teimjeratuie and pressure no magnesium carbide appears 
to be formed, or at least to persist. The above observations on the 
slate of the magnesia apply essentially to all the trials made. 

Experiment 8, September 20, 1906. — The conditions of experi- 
ment 7 were exactly reproduced, except that the current of 580 
amperes was kept on for two and a half to three seconds only. 
The voltage at the end was a good deal above 6 volts, but less than 
20 volts, probably about 12 volts. 

The pre^pire did not yield at all during the trial, and was kept 
at 117 tons per sq. in., less, say, 2J per cent., duo to cup leather 
friction, throughout the cooling. 

Assuming that the voltage and current are coincident in phase, 
which must have been almost exactly the case owing to the low 
period, and large resistance in circuit, we can form an ides of the 
energy supplied. Taking 10 volts, 2'5 seconds, 580 amperes, wc 
have D'8 kw. for 2‘5’ = 14,500 watt seconds = 3,450 calories. The 
carbon weighed about 0'75 gram. 

Violle (LandoU sod bornatein, TcMUn) gives the specific, beat 
of graphite between 6® and 2000° as 0 475, and from 09 to 3000^ 
as 0 535. Dew^ gives 0'314 for gas coke 1040°. If 

we take the largest of these values, and assvS”’,®* -T^&heat to 
the magnesia during, the two and a half sec&^ ^-a^fif^the tem- 
perature througlf whirii & carljon-is riused x 0-535 = 


No doubt a great deal of heat is lost to the magucsia, but on the 
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other hand have taken f„, 

the energy supplied^ 
temperatfflCB. i^s8 R 
say, 4®^ 

oVc^MrW for a pen^’^^rS . , , 

Also,-' tfee'ia ho donbt as to the pressure h^ 
the rams, 'as the gauge did not move, and an a 
iug his whole- force on the pump lever all tt« 
however, a possibility that some of this pressure^ 
taken^up by the edge of the magnesia peeking ir ^ ^ 

carbon’^Tod; and by the graphite forced between the and tie 
magnesia tube. It is improbable, however, that more.^EMh a small 
percentage of the pressure intensity was taken up; m'either of 

these ways. -MfO ' 

At the end of the experiment the rams were removed by cutting 
out the magnesia, and the central part was pushed out in the press, 
The carbon was converted wholly into a hard, dense graphite, as in 
expmment 7. The magnesia tube had the same appearance, and 
was "in every way similar to the tube described in connexion viti 
tha#'trial. ^ 

Experiment 9. — Apparatus as in experiments 7 an^. Current, 
550 amperes, between 15 and 20 volts, for four ’seconds. The 
pressure gauge at the beginning of the heating showed a pressure 
of 2:tons per sq. in., giving 93'3 tons per sq. in. in the pressure 
vessel, if no allowance is made for friction. On starting the 
current the pressure dropped to 1 i tons per sq. in., but pumping 
brought the reading back to its initial vAie before the current 
was stopped, and this pressure was maintained for Jen minutes 
afterwards, so that there could be no question as totte pressure 
uuder- which the carbon cooled. Taking the lowest possible value 
for the voltage, namely, 15 volts, we have an energy supply of 
8-25 kilowatts = 1'95 kilogram-catorics per second, or 7'8 kilogram- 
calories Jn the four seconds. At the close of Uw experiment the 
magnesia was cut away and the core pushed ‘ It was found 
that .the magnesia had been fused for about i'6 mm. round the 
carbon, and sintered for T5 mm. more, but beyond this point it 
was.unalttfed. The sintered magnesia waa removed by grinding, 
as wSs the fused magnesia on one side of the eWes The fused mag- 
nesia thtt brokeJo»^ludinally, and there ifas extracted a conical 
shaped 10 mm. long, and 7 and 3 mm. diameter 

at the||||^®P“‘*®’ i ends respectitel/.',. the Bdee of the graphite 

block magnesia 
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^phite projMting into the magnesia. In 
that where the 
it had 
the 
iUch 
that 
^bide, 

.d ’Tho action on it. Owing to the jHreaence oH&^iritie.s 
the AeiSewm.|rsphite, and, consequently, want of oertott^tas to 
what migfifi '^avc taken part in the reaction, this £ai ^p§ji„ .was 
jiot further examined. The main fragment was very soft.^^hite, 
markitig RaP“ softly than the softest drawing peBo^^the 

porosity determined by exhausting undei^ boilin|f:%*^ 
described in connexion with experiment 7, and it was Minid' that 
water^aa absorbed to the extent of 0 069 gram by a piece weighing 
when dry 0'546 gram, that is, a gain in weight of y‘64 p^cent. 
of the dry weigfit. The density of the graphite was detern^^ by 
test^^feces of one to two cubic millimetres volume in po^ssium 
and ®wcury ioci^de solution, the density of the liquid being^fter- 
wards* measured in a Sprengel tube. The liquor and of 

graphite were^exhausted and heated together until constantv^ings 
were obtained. > 

The result was that at 15° the density was 2'240. The hard 
part had a density of 2-12, and the unaltered Acheson graphite 1'95. 
The possesion^ of porosity is, I think, remarkable, having in view 
the heavy 'pressure under which the graphite was crystallised. 
2'24 is about the figure recently given by Lc Chatelier all 
graphites when properly exliausted. Using this value it is seen that a 
piece of ^aphite yveighing 0 546 gram was able to absorb 0’069 c.c. 
of water; If graphite had filled this space" it would have weighed 
0 lu5 gram, or the ratio of the volume of graphite crystals to pores 
is in the proportion of 100 to 28'3. In view of the easy flui^ty of 
graphite under high pressure, it was difficult to believe ^tthe pres- 
sure was really being transmitted properly to the which 

was crystallising, audit seemed possible that the ram was neing sup- 
ported partly either Cy the edge of the magnesia when this solidi- 
fied, or by graphite wedged ih -Jjetween the ram and tjte ma^esia 
tube, although it is 'certain that the pressure was v«^ hig^. To 
meet this difficult^ie design of the apparatus was altel^, Kid the 
apparatus as ilE^wted was the outcome of this inodification. 
While the new ap^aitua. was being prepared, some trials. 


similar to th< 
which the OUtlJ 
a harder tube. 


dht te^Myfpwatns m 

'alnSi^'^ jhis made 

Ss teb'm^^esia, and 
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several explosions occurred, breaking the rams. It was also mote 
difficult to keep up the jres8urey^yever,^g^r ^^ obtained, so 
far as they went, amj 

the samf remdrirappiies tb some'ltii^''jii^|^|i^ ^^^^pS|foatural 
grapHitejwas employed. Except that the'papmt^^fe^^^goiaied 
from the natural graphite were, if anything, ratfi«'lW|^ than 
those coining from the amorphous carbon^ and that u^^^eatirg 
could he more prolonged at constant current, owing lower 

resistance of the core, no difference in the result could b^^tected. 
In one case a supply of 60 kilogram-calories was accompU^^ in lo 
seconds, but the pressure could not be maintained owing to the flow 
of molten magnesia. The product in this case was brilliantly crystal- 
lised graphite. The graphite was destroyed by Brodie’s nitric acid 
and potassium chlorate mixture, as described by Moissan, a separa- 
tion of the residue by a heavy liquid was carried out, and a search 
for diamonds.made by the microscope, hut none were found. On 
fusion with potash in a silver spoon, the residue entirely dis 
appeared. 

E xjierirntnl 14.— Apparatus, as figured, with one ram, water 
cooled.^r Material, unpurified natural graphite. The tube was 
pure fused and ground magnesia, from which the iron had bees 
extracted by a magnet. 

Dimensions of narrow part of heater: Length, 57 mm.; diameter, 
4 mm. . 

Current, 500 amperes, 65 volts, for six seconds. 

Calculated pressure in vessel, 48 5 tons per sq. in. per V ton per 
sq. in.” shown by gauge, uncorrectcd for cup leather friction. 

Initial pressure, 48 tons/sq. in.; at the end of six seconds the 
pressure fell to halt this amount, and did not return to its initial 
value until five seconds later; during this time the average pres- 
sure was about 36 tons/sq. in. 

Energy supply (volt-amperes), 46'8 kilogram-calories. 

Taking the density of the graphite at 2'2, the weight of graphite 
in the napow neck was T58 grams. 

After cooling, the pressure vessel was taken apart, ^bowing a 
section of the graphite in silu. The diameter of the graphite core 
was now 8 jnm., and the magnesia had melted round it to a 
diameter of |l mm. It was fused to a diameter of 15’6 mm., leaving 
tile remainder unaltered ; the diameter of the bore was 25’5 mm. The 
magnesia tube was pushed out of the vessel, anj it was seen that 
the graphite was no longer in the form of a cylindrical rod, but 
was of much greater diameter in the centre,^where the tem- 
perature had been highest). As before, the parti in contact with 
the Acheson graphite pfug was found to'B(ve penetrated the latter 
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quaiitity.|Sj.Ceyion graphite to intnuesce, covering i thi^^H^ceU 
product ^th a concentrated solution of pota^iuna hyiwMfe and 
evaporating the mixture down to a fusion at a re's ' heat Jprfthout 
two hours. The potash was then dissolved out, and tlie _£^due 
treated several times in succession for some hours at a ti^p ■\vifrh.^ 
IrydroHuoric and hydrochloric acids, and, finally, with hydl^^ric 
and sulphlric acids. ' . - " . 

The graphite was washed free from acid, dried, and ignite in a 
oiucible. During the fusion with potash a slight further intume- 
sccnd^SI' iioticed. 

Theenergy supply was 450 amperes, at 55 volts, for 4'^to 50 
.seconds. The' pressure did not fall at any time below 36 tcAe per 
sq. in., and was, on the average, about 50 tons/sq. in (nncpixected). 
The magnesia was fused for a distance of 3 mm. from tfib^ core, 
at the centre of its length. The core was practically aU oxidised 
bj- Ilrodie’s reaction, and, so far from there being any diamond, 
nothing could be collected for separation by the dense liquid. The 
part of the core which penetrated the artificial graphite was again 
seen to be very hard. 

An experiment was made to test whether the graphite could jam 
the ram, but it was found that when the graphite was allowed to 
escape by having the two halves of the pressure vessel insufficiently 
pressed together, the graphite was forced out without the gauge 
showing any indication of pressure. 

Edperiment 16. — The reaction (Tone. Am. Patent, 833427) 
Fct SiC = FeSi + C was verified to some extent in an ordinary 
smothered arc furnace, although the yield of silicide was small. 

The product was not analysed, but was recognised as bafriog the 
composition FpSig, not FeSi, by its resistance to 25 per cent, 
nitric acid, and reacAg violently with hydrofluoric acid (Moissan, 
Four. Elect., 347). 

On carrying out the reaction under pressure, only graphite was 
found, hilt the irrm was distributed in such a way aa to suggest 
that it had been melted and forced into the magnesia tube before 
the tcmperature'of reaction was reached. 


Thu pparattts < i^p'ieaqi^api waa earinl]t.. cwistrucled"' by my 
assistant, Jlr. C. H. feasley, and the experiments were ahso prepared by 
VUL. .xclll, 4 U 
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■^‘>‘0 on ids'rj Exaniin^tioa of the Products of SMioi*, 

I’ii 

with Moissan's slight modification [£teric 
Staudep. Trans.), f. 49] was used throughout/ although 

■ in one cggaier’s metho^^er., 1898, 31, 1485) is more convenient for 

^SSS'preparation of^sdhsiderable quantities of graphitic acid. It was 
not expected ttrSt^all crystals of diamond would be formed, as the 
conditiops^fif^perimeut were at all events intended to be adjusted so 
as to give a complete transformation to the greater part of the 
graphite treated, had it so happened that this was possible. Never- 
theless, for the ^ke of completeness, the treated graphite was 
regularly searehpd for minute diamonds. Of course nothing can be 
done until the graphite is destroyed, and as this is the most lengthy 
part of the process it is important to be able to see when the trans 
formation to graphitic acid is complete. After the first attack by 
nitric acid and potassium chloi*ate, the colour of the graphitic acid is 
so deeply green that it is not easy to see whether particles of 
untransformed graphite are left or not. A difficulty in regard to 
washing the graphitic acid is mentioned by Staudenmaier and lias 
been confirmed, namely, that much washing tends to make tbe 
graphitic acid slimy and difiicult to handle. 

Staudenmaier’s treatment by potassium permanganate and sub- 
sequently by' hydrogen peroxide was found of service in removing the 
green colour. Deflagration of the washed and dried graphitic acid 
must be done very carefully in a deep beaker and little by little, as 
the deflagration is quite sudden enough to cause risk of the ejection of 
fine particles. After the deflagration is complete, it is best to wet the 
residue thoroughly with nitric acid (acid of sp. gr. 1'4 may be used), 
then add a mixture of one volume of nitric acid to two volumes of stroug 
sulphuric acid, cool, and cautiously throw in crystals of potassium 
chlorate to the extent of twenty times the weight of the grapliite 
originally taken. It is obviously necessary to keep the liquid cool by 
adding the chlorate gradually, the beaker standing in water 
meanwhile. In about two hours tbe pyrographitic acid is di^solve , 
and any traces of graphite that have been left are oxidised. In “y 
experience one or two trealmente, each lasting about fifteen liour», 
with the strong nitric acid and potassium chlorate, followe y 
deflagration and the process described, sufficed. The residue can * 
collected as described by Moissan, but the tendency of dianion 
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float (as foun^in oheck experiinents) is in reality a serious difficulty, 
however of t^^^ter^^urface be, ferried out. 

Id fact we pfesenl to any'iplire^ble ^tent, I 

should SiiBk St be impoMible to avoid seeSig «>me 6|^,tliein at 
this stage of process. The bulk of the residue seemed to •insist of 
particles of glass in most instances, and was separated by methylene 
iodide of density 3-34 at 4®. - ■ 

In the experiments described, no residue that could be colle^^ was 
pver found, but the treatment with methylene iodide is, I believe, 
nnoeces^ry, and is certainly an added opportunity for the es^pe of 
minute particles of diamond. ' ■■ 

Burton {Naturt, 1905, 72, 397) mentions that some crystals 
obtained by him supposed to be diamond withstood the action of fused 
alkali at a red heat. 

This test does not appear to have been applied by Moissan, or, if so, 
he does not mention it cither in the “ Four. Eleetriqm," or in the 
article on diamond or graphite in the “ Traite dg Chimig Minerah," 

It is, however, a very convenient test, for carborundum which 
is generally present is quickly destroyed by red-hot potassium 
hydroxide, and, of course, the same remark applies to most of the im- 
purities which have survived to the stage of separation by a dense 
liquid. In order to make sure that microscopic particles of diamond 
will survive this treatment, an experiment was made. A diamond was 
powdered, and the powder passed through a sieve with 100 threads to 
the inch. Microscopic quantities of this powder were then exposed to 
the action of potassium hydroxide for five minutes in a small, pure 
t^ilver ladle at a temperature high enough to cause the edges of the 
kdle to begin to melt. On washing oS the melt, the diamond dust 
floated on the water after two or three washings as usual, and the 
fragments were examined under the microscope, when they were 
found to be unaltered in appearance. The fusion was continued for 
five or ten minutes. On repeating the experiment with the addition 
of some crystals of carborundum, five or six times the volume of the 
diamond fragments, the carborundum disappeared, the diamonds 
being left as before. 


'SuiMimry of Information as to tho Artificial Production of Diamond. 

Jloifsan claimed to have repeated his classical experiment in one 
form or another several hundreds of times. He collected diamond 
and auulysed it, and his experiments have been repeated by others 
with similar results. We may therefore admit that the artificial 
production of microscopic diamonds is an established fact. In all 
fuses of successful production, carbon had been combined with, or 
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dissokea in, iron or silver afc^a hi|^ teiaperat^^^^^ss had 

cooled as^rapidly as 

exposed fir> conaderaWe PPteswe 

of the 5 §|ftativa'^la^ 6 n'oi,i|(fl||^^^^^^^|^^^^®riiueii 
by a det^^ cohsideration of the eiperjnwii©., , 

Pftsturt . — In the form of Moisaan's experiment m.trmcB^^rucible 
full of a'inutual solution, or compound, of iron and qarbon^^ a liigb 
temperature was plunged below a cooling- liquid, for- exaia^ molten 
lead of greater density than the iron, drops of molten iron plaining 
carbon were separated and solidified as they floated up.^' Moissan 
states as the result of his experience that when such drops were 
small and regular a relatively large yield of diamond was'pbtaiiied. 
When the drops showed signs of having burst, no diamond waj 
present. This seems to show that some pressure is necessary. It is 
not possible to estimate more than the maximum pressure that conid 
have been set up, but this can be done easily. According to Moissan, 
the more or less homogeneous pasty mixture or compound which 
exists between iron and carbon at the temperature of an electric furnace 
separates into two phases, rich in iron and carbon respectively, as 
cooling occurs, and the increase in volume incident on this separation 
is greater than the natural decrease attending a lowering of 
temperature. 

When the crucible is plunged below molten lead, the iron phase 
separates in a more, and the carbon phase in a less, liquid condition 
than the original paste, and drops of the iron phase detach them- 
selves as soon as tlie requi,site fluidity is reached. The outer layers ot 
the resultant drops must be supposed to acquire the properties of a 
solid before the separation into two pliase.s is complete in the interior, 
and hereafter as cooling progresses the compression of the still liquid 
portion accompanies it, since the relative volume of the inner part 
tends to increase. Now the pressure which can be set up iu this wav 
is clearly limited by the breaking strength of cast iron under 
tensile stress, and this is approximately known. Moreover, the rela 
tion between the tensile stress in the iron and the hydrostatic prc-siue 
it can produce is determinate. Prof. Poyntiug, F.R.S., has hitidly 
deduced the following formula for me from a complete treatment of 
the problem in Violle’s Cours de Phytique, Vol. I,, p. 399. 

Let P be the hydrostatic pressure per unit area, T the tensional 
stress in the shell, supposed uniform, R the radius ot tlic fluid 
portion, ^d jS' the radius of the sphere. Then 

^ mR* - ' 

The breaking strength of such iron as would separate uiidei tlie 
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In terms of the units employed in the earlier part of this '^per, we 
miiy say “ breaking strength of ten tons per .square ihcpunder 
tensional stress would probably be an outside figure for the irtjn, in 
which ease the hydrostatic pressure might possibly rise to twenty tons 
per square inch. A more likely figure is the one given as case 2, 
where we have, say, eight or nine tons per square inch pressure, and 
this is independent of the size of the spheres. In the case of theforma- 
tion of black diamond in an ingot of silver, a similar increase of 
volume on settfcg is shown to occur under the conditions of ex- 
ppiiment, but, as the limit of elastic stress in hot silver is nofc known 
to me, I can only surmise that the effective pressures were lower than 
in the case of the iron spheres. Since diamonds were only formed at 
the centre of the ingot, where the pressure would have been greatest, 
ue may perhaps infer (subject to certain restrictions) that silver can 
only give just the necessary pressure. 

It should be added that in Violle’s treatment of the problem, the 
I'ioidity and modulus of incompressibility of the metal are treated as 
independent constants, but it is unlikely that this can be strictly true 
at really high pressures. The uncertainty introduced in this way in 
the final formula is probably quite negligible compared with the other 
uncertainties of the problem. 

Temptratun . — Moissan estimates the temperature of his crucible of 
molten iron at 3000°, when it is withdrawn from the furnace. In the 
case of iron melted in an arc and .allowed to drop into water, the 
temperature reached could not, have been anything like so high, for 
the iron would fall off by gravity as soon as it was fairly melted and 
escape further beating. In the case of silver, the boiling point, which 
Dr. Harker informs me is about 2100°, would limit the tenljierature 
to this point. It is clear that pressure could not have been set up in 
any case until the temperature was much reduced. The separation of 
carbon itself appears to take place only after some considerable cooling 
to a temperature estimated at 1600°. The advantage of n high 
temperature, if it exuts, must therefore lie in the sttper^turation of 
the metal with caihon, or in the formation of a particular comixmnd, 
which breaks up on cooling, yielding carbon under conditions of 
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temperature and pressure favourable to the formation of diamonii 
I ought to add that I do not think it likej|' that a temperature of 
30ii0° was ever really attained in any of Iroliamnl^e^ertoi^nts, It 
has aho been shown in this paper and hy ,Par8ona .{foif,,.(!tt.) Uiat 
at temperatures of the order of and above 2(l00° and at High' ^ssures^ 
carbon is converted into well-crystallised graphite when the coolfug 
is not instantaneous. The view harmonising best with the Facts ag 
collated would appear to bo that the temperatures actually offotitive at 
the moment of crystallisation are comparatively low, say of the order 
of 1500°. At temperatures of 2000°, one would also expect that 
diamonds, if formed, would be converted into graphite unless die 
pressure restrained the transformation velocity sufficiently in relation 
to the rate of cooling to enable some diamond to persist untrans- 
formed. This is substantially Roozeboom’s guess (Die Heterogenen 
Glr.ichgewichi, 1, 180), together with the acute suggestion that the 
value of metals as solvents is to be traced. to the depression of the 
carbon crystallisation point by the action of the solvent. • 

As Roozeboom’s views on the transformation of carfcn receive some 
support from the experiments described in this paper, and affoij 
besides the most general and concise statement of the problems, thej 
may be briefly restated as follows. Owing to the absence of vapour 
pressure measurements for both graphite and diamond, it is not 
possible to plot the vapour-pressure temperature diagram. At 
ordinary temperatures, the heat of combustioo of graphite b slightly 
greater than that of diamond, but the difference is so small that more 
accurate work is necessary before the point can be considered settled. 
The specific heat of diamond Is less than that of graphite, so that there 
would be a tendency as the temperature rises for the heat of trans 
formation (absorptioo) of diamond to graphite to increase. Graphite 
being the more stable form at high temperatures, it is unlikely that 
raising the pressure and iem|>erature sufficiently to melt either 
diamond or graphite could yield the former, as even if it happened 
that diamond was the form which crystallised out more easily, it 
would suffer from a high rate of transformation to graphite. By 
means of solvents, however, the crystallisation point can be depressed 
and the transformation velocity of diamond to graphite be reduced, so 
that if rapid cooling be added it is possible that some diamond may 
escape conversion. 

If we turn to the natural diamonds, we find stones of considerable 
size, and therefore it is clear either that in Nature excessive rapidity 
of cooling is unnecessary or that diamond crystallises at an unpre- 
cedented rate. The former alternative being more in harmony with 
general experience in the growth of crystals, I shall adopt it and 
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examina the consequences. These are that either there must exist in 
Nature some stilwg^rom^hich the diamond ^n crystallise with a 
very small to graphite, br^hat , as a/resnlt of 

high pressure the transformation velocity is much reduced, or both 
effects may exist together. It has not yet been shown that any solvent 
for carbon other than iron or silver exists having the necessary pro- 
perties. The work of Friedlander and of Hasslinger, and of Hafelinger 
and Wolf, does not settle the point, for even if it be admitted that 
microscopic diamonds were formed in the experiments of these 
chemists with, mixtures of alkali or alkaline-earth silicates and c^bon 
(and no analytes wore ever made), still there is no evidence that iron 
was absent in the mixtures used by Hasslinger and Wolf, and in 
priedlander’s case (fusion of olivine) it was obviously present. I 
have pleasure in acknowledging that this was brought to my attention 
by Mr. Parsons. In Nature, of course, iron is always present, as is 
shown by the examination of the material with which diamond is 
associated. 

On the whole the facts appear to indicate that what is required for 
the free formation of diamond is a mixture from which a pure carbon 
phase can separate at a temperature which is not high enough taking 
the pressure into consideration for the velocity of transformation to 
graphite to have any appreciable value. The limits of the temperature 
interval over which diamond can crystallise without conversion into 
graphite are probably very near together, whence it seldom happens 
even in Nature that diamond can be formed rather than graphite. So 
far as we know the crust of the earth, we can assure ourselves that in 
fact graphite is an almost icdefioitely more usual form than diamond. 
Moissan made the interesting observation that small quantities of 
sulphur in the preeence of iron increase the yield of diamond. This 
may be the result of the presence of sulphur helping to depress the 
crystallisation temperature rather than to reduce the velocity of con- 
version to graphite, but it may also have what may be described as a 
direct action on the mode of crystallisation. 

There are many cases in which an apparently inert material in- 
fluences the form, although not the composition, of crystallising sub- 
stances j for instance, when potassium chlorate separates from solutions 
containing calcium chloride, it appears in needles instead of plates 
(Lunge, Sulphuric Acid and Alkali, 2nd E I., 3, 499). 

It may happen that the preeence of certain substances is advantageous 
in determining the crystallisation of carbon in the form of diamond, 
and some support to this view is to be found in the constancy with 
which iron and alumina appear in the ash of diamonds. Against this, 
however, Moissan states that he obtuned diamonds entirely free from 
ash, which, however, can only mean that no ash could be perceived in 
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the small quantity of artificial diamond available. J^q regard to the 
effect of pressure, it ^jemflnost re&siMiabl^ in th eJ l |mi ^^^9-e xTier;, 
ments recorded in tlua *paper be 

mainly ^^sary in enaUing 'the oaldioirTO^p^^ ^^a^ BfcierLtlp 

dense forafe) bo able to crystallise at all. '"^Eein^^^^ffiates in 
the laboratory at ordinary pressures' and at tem^riluresiw^cb are 
not tod* high, the amorphous variety of much lower dfinn^y than 
diamond appears, and pressure may be necessary to' raise’^tSe density 
of the nascent carbon sufficiently to enable it to crystaflise in the 
denser form. If the view that the formation of diamonds of a size 
involving slow crystallisation is only possible within very narrow 
temperature limits be correct, then we must admit that, owing to the 
larger mass of material involved, natural operations have' 4 great 
advantage over laboratory experiments. It would bo a difficult matter 
to keep a fusion between 1500" and 1000°, and under a pressure of, 
say, ten tons per square inch,'eon6tant in temperature within one or 
two degrees for several hours or days, and yet this may be a necessary 
condition for the formation of diamond. On the above theory, it is 
clear that the most promising line of research would be to make 
arrangements to keep a solvent containing carbon under a considerable 
pressure at the lowest temperature at which carbon could separate, for 
considerable periods. 


yCXXIX . — The Rusting of Iron. 

By William Augustus Tilden. 

This is a subject which has Iroen frequently investigated, but th.at it 
is still in the controversial stage is shown by the appearance in the 
Transactions of the Chemical Society within the last three years of two 
communications from well-known .sources, in which the respective 
authors express contradictory opinions as to the nature of the 
phenomena. On the one hand, Dunstan, Jowett, and Goulding (Tran.';,, 
1 905, 87, 1548) uphold the view that the presehce of carbonic acid is not 
a necessary condition, but that contact with oxygen alone is sufficient 
to produce rusting if the surface of the iron is covered with a film of 
liquid water. These authors also assume tUal hydrogen peroxide is 
formed during the process and that it plays an impdrtant part in the 
production of rust. 

On the other band. Moody (Trans., 1 906, 89,730) maintains the older 
explanation given long ago by Grace Calvert and Crum Brown, which 
is based on the opinion that in ordinary atmospheric rusting atiiial 
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insible for the iaitial attack of the iron, rust reanlt- 


on’^he i^r bonate sq formed, 
silts' his own 

[en^onhy^abU toiittaick'Sfotfli^iBbresence 


eaibonic acidi| 
ing fron 
5Ioody,J 
experiniG^^I 
of water* 

Nearly tires years ago my attention was drawn to the question, in 
the first induce chiefly in connexion with the remarkable pa^'jity in- 
duced in iron by contact with weak solutions of chromic acid. The state- 
ments made Jby Moody {loc. cit., p. 728) do not accord with my ex|wi6nce. 
I have preserved specimens of iron partly immersed in a 0'5 per-cent, 
solution of chromium trioxide in contact with ordinary air between 
two and three years without any sign of rust or of dissolution of the 
iron, cither by change of colour or by the formation of precipitate on 
.adding excess o( ammonia. 


Since these two papers were published in the Transactions of this 
Society, a paper has appeared in the Journal of the American Chemical 
Society (1907, 29, 1251) by Walker, Cederholm and Bent which 
contains an account of an investigation of the problem of the 
corrosion of iron the results of which lead to conclusions with which 
I .am in general agreement. I should have been content to leave the 
matter to the authors of that paper, but as my experiments have taken 
:i different form, I think they possess some interest as affording 
contributory evidence toward the main conclu.«ion. 

The iron used in most of my experiments was Swedish soft iron in 
the form of rod J inch or about 6 mm. in diameter. It contained no 
manganese and 0'103 per cent, of carbon. A section kindly made 
for me by Professor Gowland showed, under a magnification of 3000 
diameters, the usual traces of slag disseminated through the mass. 
The pieces of mietal used for experiment were turned bright on the 
lathe, and, in a few cases, were polished with emery. 

I began by a repetition of Moody’s experiment (figured p. 722, 
toe. cit.), with the sole difference that instead of placing a single piece 
of iron in the bend of the tube three pieces were placed in separate 
bulbs blown on oue piece of tube. A was a piece of iron partly 
polished, partly rough-filed, B had been heated first in hydrogen to 
reduce external oxide and then to redness in a vacuum, C was a piece 
of the same iron polished and then immersed in a 1 per cent, solution 
of chromium trioxide for about twenty-four hours and afterwards well 
wa.shcd. Each piece was protected from contact with the glass by 
coating the ends with paraffin as advised by Moody. The apparatus 
included all Moody's arrangements for removing carbon dioxide with 
addition of a flask containing a 20 per cent, solution of potassium 
hydroxide through which the entering air bubbled. After drawing 
air through the whole for five days, water was distilled ou to the iron. 
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On A and £ rusting commenced visibly in about twenty minutes^ 
whilst C showed no change. After some time, hO#eTe|, a spot of 
rust appeared at the end close to the paraffin. Abo^t 'two litres ot 
purified were drawn through the apparatus each day for two 
montha The difference between the iron which had Wn .treated 
with chromic acid and the other specimens was very marked, and evea 
after the lapse of a year and a-halt the original spot of rust on the 
former is the only point attacked, the surface retaining its bright 
polish. 

Other experiments were conducted as follows : (1) a piece of 
apparatus was constructed as shown in the figure. In orj^er to avoid 
contact with the glass, the iron, turned to a bright surface on the lathe 
was placed in a silica boat, inserted in the horizontal tube. The 
capillary end of the vertical tube being sealed, the apparatus was 
connected at A with the mercury pump and was exhausted as con. 
pletely as possible, and while in that condition the whole was warmed 



hy means of a flame applied outside. This operation was continued 
for some time with the object of removing adherent air before the 
connexion with the piunp was closed by the blow-pipe. The capillary 
end was then inserted into the flask filled with 20 per cent, solution 
of sodium hydroxide, oxygen made from pure potassium chlorate was let 
in, and the whole allowed to remain for three days in the position shown 
in the figure. On breaking the end of the capillary by means of a 
wire, oxygen entered the tube containing the iron, and on beating the 
crystallised baryta, water distilled away and was caused to condensB 
on the iron by the application of a little ice outside. Rusting began 
in about ten minutes and proceeded rapidly. Another experiment (2) 
was tried in which greater precautions were taken, the whole glass 
tube before the introduction of the baryta being made very hot, the 
iron being shitted from one part ot the tube to another as necessary 
by means of a magnet. After introducing the baryta and seili ng up 
the end of the tube, air free from carbon dioxide was admitted and the 
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ubc evacuated apin. This was repeatediour times, and finally the 
;ab 0 was Water waajiheh distilled from the baryta and 

flowed tp'fwaro m contact with tbe metal for period# varying from 
■our to ten honrs on four successive days. No visible effect '^as pro- 
luced. The oxygen was allowed to remain in contact with the sodium 
lydroxide for a week before admitting it through the capillary into 
;ontact with the iron. After the admission of oxygen, rusting soon 
began, and in twenty minutes was proceeding rapidly; 

limy similar experiments ware made with similar results. Two 
jtily need he mentioned. In the one (3), two exactly similar pieces 
at iron were used, of which one was wetted with a concentrated 
solution of ^ium hydroxide, the other was supplied with water 
listilled from baryta. On admitting purified oxygen, the latter 
rusted rapidly, whilst no action occurred on the former. 

In the other experiment (4), a piece of iron, which had been 
immersed in 1 per cent, chromic acid for two days and then well 
washed with boiled water, was compared in a similar manner with 
ti piece of the same iron not so treated, but merely turned bright on 
the lathe. The latter was freely rusted in twenty minutes, whilst the 
former showed no change until after about two hours, and then and 
subsequently was attacked only in certain spots, whilst the greater 
part of the Shrface remained bright for months. 

My attention was then drawn to the experiments of Whitney (/. 
Amer. Chem. Soc., 1903, 25, 398), which have been adversely criticised 
by Dunstan, Jowett, and Goulding, although confirmed later by 
Walker, Cederholm, and Bent {loc. cit.). In order to study the effect 
of water as free as possible from all other substances, the following 
experiment was made (6). 

A piece of iron turned bright was placed in a silica boat enclosed 
in a glass tube containing baryta and connected with the mercury 
pump as shown in the figure. The tube was exhausted and heated, a 
small quantity of water being driven from the baryta in order to 
assist in the complete removal of air, and finally, the tube being 
ev.acuated as completely as possible, its connexion with the pump was 
sealed. In order to condense water on the iron, the boat had to be 
cooled by ice while the baryta was gently heated. When the boat 
was full, the ice was withdrawn and the water gradually evaporated. 
The operation was repeated daily, except Sundays and holidays. 
After a few days, a faint discoloration became visible, and it gradually 
became more marked, the change resulting in the formation of a deep 
blue film over the whole surface except the Tacratches left by Ae tool, 
which appeared under a lens to have a yellowish colour. 

At the end of six months, oxygen, purified as before, was admitted, 
when the blue film instantly disappeared. Rusting, however, was not 
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viaiUe until after the lapse of about three-quarters .5X an hour, 
then it spread quickly 6yer thg;^hqlejBf ■.tliali ...p^^^^e surface 
which was'weif and WM'JWt a.s ij 

previous^ti^ses. It appears proh'aole Trom fli* 

consists of ferrous hydroxide. ^ 

A second experiment- of the same kind is prooeedingisJ^^Biaiila,. 
observed effects. 

Inasmuch as these experiments do not permit any settlefiient of the 
qne.stion whether iron in any form really passes into soIu^D in the 
water, the experiment originally made by Whitney (lot. p. 395) 
.and repeated by Walker, Cederholm, and Bent (loc. cit., p. 1255), was 
carried out with such slight modifications as 6eemed*eairab]e (7) 
Two Jena flasks, of about 700 c.c. capacity, were thoroughly clean.sed 
by steaming and subsequently boiling distilled water in them for two 
days. Stoppers were prepared of wide glass tube drawn out for sealing, 
and were fitted to the necks by means of unvulcanised rubber tubing 
previously boiled in dilute sodium hydroxide and washed. Water 
distilled specially into each flask until about three-fourths full, was 
kept boiling for about an hour and a half, without condenser, the 
loss due to evaporation being made up by addition of water boiled 
separately. The stopper having been inserted, one of the flasks was 
closed at the blow-pipe. Into the other, boiling continnotsly, a strip 
of bright sheet iron, 37 — 38 sq. cm. of surface, was dropped and the 
stopper inserted. After boiling another quarter of an hour, this alio 
was sealed and left to cool. After the lapse of a week, both flasks 
were connected with condensers attached to a water-pump, the 
pressure reduced, and the water in each flask evaporated without 
exposure to air so as to avoid the possibility of admission of dust. 
When concentrated to about 50 c.c., the iron, which was unaltered in 
appearance, was removed. The liquid was jserfectly colourless and 
clear, but in the course of a few minutes, after admission of .air, it 
became brownish and cloudy. That this was caused by the formation 
of a precipitate of ferric hydroxide was proved by the application of 
the usual tests for iron, namely, thiocyanate and ferrocyanide, 
precautions being taken to avoid mistake arising from possible 
impurity in the reagents. The water in the blank esperiment 
remained perfectly bright and colourless on exposure to air. This 
result agrees with that of Walker and his colleagues, and is in harmony 
with my own experiments already described. 

It appears to me, therefore, that iron, in the form of malleable iron, 
is attac^sd by water with formation of ferrous hydroxide, which pas.«es 
into solution if the water is present in suffieient quantity. 

But ferrous hydroxide is also the first product of the admission of 
air or oxygen into contact with iron the surface of which is covered 
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irith water. ^ .occMons air or oxvgeu, purified from carbon 

moist iron, g^ve rise 

to the wiS^atiti^Cted like 

other ferr(Suitei^i»^ubd« .by the .liagnet. -On -fu^ to 

a,ir this prodnct turoa brown, but specimens sealed np have undergone 
piactically no.ehange of appearance in twelve months. 

Xhe conclusion is inevitable that the rusting of iron is a process 
which passes through two stages, of which the first is the prodnction 
of ferrous hydi’oxide or, in ordinary air, ferrous carbonate. _ The 
initial action is undoubtedly electrolytic, whether water or solution 
of carbonic acid is coneevned. I have ascertained by a sjscial 
experiment that contact with a' less positive metal acc^erates 
the action of water. A piece of iron bound with a ring of platinum 
wire was sealed up in a tube of the form shown in the figure with the 
same precautions as in experiment 6, and water from crystallised baryta 
distilled on to it. The formation of a blue film near to the platinum, 
and nowhere else, was observed in about a fortnight, whilst without 
the platinum an equal effect was produced only after the lapse of 
several months. 

That the action in such circumstances is very slow is obviously 
due partly to polarisation and partly to the slight solubility of ferrous 
hydroxide, and these conditions together set a limit to the electrolytic 
action. If anything in the nature of an .acid is present, the action is 
of course greatly promoted. But even in the case of ordinary atmos- 
pheric rusting, in which carbonic acid is the electrolyte, the action is 
facilitated by contact of the iron surface with a depolariser. This is 
provided in air, whether or not free from carbon dioxide, by the 
coating of ferric hydroxide which is formed externally. It has been 
shown that a current will flow through a system consisting of 
miignetic oxide, water and iron which beliaves a.s the anode (expt. 
quoted by Walker, loc. cit.). A coating of rust, therefore, while wet, 
is contiuually sufiering reduction on its inner surface, and this action, 
added to the hydroxylatiou of the iron, affords an easy explanation of 
the rapid production of ferrous car\)onate or hydroxide, or magnetic 
oxide. 

From what has been said, it would be manifestly futile to attemjR 
to collect the hydrogen evolved during the action of iron on water in 
the absence of air on account of its extremely small amount. When 
the process goes on in the presence of air or oxygen, no hydrogen gas 
would be expected, as it would at once be oxidised into ou the 

cathodic surface. 
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Compotition of Iron 

Many analyses of iron rust are to be found in chemical ' literature 
(compare Mallet, £n<. Assoc. Report, 1838, 258; Liversidg^^atwe 
1892, 45 , 424; Grace Calvert, Chem. News, 1871, 23 , 98). ‘ 

Dunstan, Jowett and Goulding recall the fact that the composition 
of rust is somewhat variable, and depends to some extent on tli( 
conditions under which rusting has occurred. They also state that i| 
contains a variable proportion of ferrous iron, but they set this faci 
aside in the endeavour to establish a constant formula, FejOj(OH), 
on the basis of analyses in which the ferrous iron is not distinguished 
from the ferric. 

Moody is right in stating that common air-formed rust frequeutlj 
contains an appreciable quantity of ferrous carboir^, and that thi 
interior of masses of comparatively fresh rust is commonly black ani 
maguetic. I have had the curiosity to examine one sample of rus 
which has had exceptional chances of proceeding to the highest degre 
of oxidation. Some years ago, in company with Professor Thorpe, 
visited the site of one of the old iron workings on the shore of Loc 
Maree ; we brought away some iron of which analyses were publishe 
(Dougal, Trans., 1894, 65, 744 ; Tilden, Proc. Birm. Phil. Soc., 9, 1 
I happen to have kept the whole of the rust from my speoiinen. T1 
loose external brown portion which separated in the form of Jui 
was sifted through fine gauze and analysed, with the followic 


result : 

I. II. Mean. 

9*15 9'26 9*20 per ccut. 

Total iron — — 62*65 b, 


Here is a specimen of a rust which has been exposed to air and rfl 
for some two hundred and fifty years still retaining upwards of 9 J 
cent, of iron in the ferrous state, or about one-seventh of the tol 
amount of iron present in the substance. There is no carbonate I 
this specimen, and from the semi-crystalline appearance of muchH 
this rust it appears to consist in part of magnetic oxide, whicIiJB 
known to be very stable. The universal presence of ferrous oxide ■ 
rust is significant in regard to the nature of the process, but 1 f^ 
convinced that no formula can be safely assigned to iron rust i 
general. 

ConsliltUion of Metallic Iron. 

The initial stage of rusting being electrolytic in character, a ques 
tion arises as to the nature of the materials of the couple foimea 
when water or any electrolyte is applied to the -surface of tlie iron. 
A *'veak solution of phenolphthalein and ferricyanide, first used .rs a 
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■eagent by Walker and hU colleagues, when applied to the surface of 
iny kind of ^iroiii', shows in a few minutes areas of opposite polarity. 
When to polished surfaces of grey cast iron, white cast iron, 

sheet ir^ ancf steel, action appears to commence first on grey cast 
iron andPio follow on the other metals in the order mentioned. But 
lifferenf specimens of each react at different rates, and hence it would 
not be safe at present to infer anything as to their relative rates of 
rusting. Imbedded graphite, scale and slag are not, apparently, the 
only substances which promote the action of air and water. The 
chemical compounds of carbon, silicon, phosphorus and sulphur appear 
to play a distinct part in the process, being probably negative to 
iron. 

Attention may also be drawn to the work of Richards and Behr 
on the electromotive force of iron under various conditions (Carnegie 
Inet.f Wa£hington^ 1906), in which they show that iron quenched in 
water shows abnormally high electromotive force, and that this 
increase is due to occluded active hydrogen. As all malleable iron is 
drawn or rolled in the presence of an atmosphere containing much 
steam, and cast iron is cast in sand moulds which contain moisture, 
opportunity is provided for the production of more or less of this 
active hydrogen within the iron. It is a well known fact that iron 
commonly contains gas. I have examined at different times many 
samples of wrought iron and of “ pure” iron made by myself, and all, 
when heated in a vacuum, yield gas containing carbon monoxide and 
hydrogen (see also recently Belloc, Compt. rend., 1907, 145, 1280, 
and Boudouard, Compt. rend., 1907, 145, 1283), and usually consist- 
ing chiefly of these gases. 

Pure iron in the massive form is at present unknown,* and the 
expression “ pure iron,” used in the memoirs of Dunstan, Jowett and 
Goulding, and Walker, Cederholm .and Bent, can only mean iron 
containing very small quantities of foreign elements. The presence 
of such foreign constituents, although in very various proportions, is 
sufficient to show that the surface of any piece of iron at present 
known is not uniform in composition, and consequently that from 
point to point the surface furnishes in contact with an electrolyte the 
elements requisite for electrolysis. 

This view is further substantiated by the results of my observation 
of the process of rusting of clean surfaces of iron. The action is often 
localised in a remarkable way, rapid action occurring along lines or 

• My atteatioa has been drawn to a paper by Prof. W. M. Hicks and Mr. L. T. 
O’Shea, printed in the Commemoration Volume issued by the University of 
Sheffield, and abstracted in the Brit. Assoc. Kcport for 1895, in which the 
authors describe the production of remarkably pure iron by olectrodeposiiio!i. I 
have had no ojtiiortuuity at present of exaiuiuiug this iron.— W. A. T. 
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restricted areas of the surface, whilst other portions remain ul 
tarnished in presence of water apd (Hcygen w hir (*^taji)ing; carboni 
acid for months. .'i ~ 

According to Bicliards and Behr, the aetive hydrojjsa^'Ci^ained in.^ 
iron is not in the form of a coffiponad with iron, a h^drid^raut they 
consider that “the most reasonable explanation " of the fwM quoted 
is the hypothesis that the active hydrogen is “ dissociated but not 
ionised.” The expression dissociated is used as equivalent to atomic 
hydrogen without electric charge. On such an assomptipn this 
hydrogen could only contribute to the oxidation of the iron indirectly, 

As the result of my own experiments, conjointly with those of 
other chemists already referred to, I consider the following facts 
established. 

1. Commercial iron, liquid water, and oxygen are alone .sufficient 
for the production of rust. Carbouic acid is not necessary, but when 
present hastens the action. 

3. Commercial iron is attacked by pure water in the absence of 
oxygen and carbon dioxide, the product being, not rust, but ferrous 
hydroxide. 

3. Iron rust always contains ferrous oxide. 

4. The process of rusting is due initially to electrolytic action 
resulting in the production of ferrous hydroxide or carbonate. This 
may be explained by tlie pr-esence in ail ordinary iron of various 
componeuts which afford surfaces at different potential in the presence 
of water, aqueous carbonic acid or other electrolyte. 

Royal College or Science, 

Londo-n, S.W. 


CXXX. — iSoi?ie Esters of Arsenmis Acid7 

By WiLLiA.\i Kobekt Lang, John Fkanois Mackst, and 
Boss Aitken Gobtneb. 

J. M. Cbafts {Bull. Soc. chim., 1870, [ii], 14, 33), in referring to 
the existence of compounds of arsenic Avith alcohol radreleagjiointed 
out that no esters of arsenious or of arsenic acid had been prepared 
up to the year 1870, and described a method by which he obtained 
ethyl, methyl, and amyl arsenates; this consisted in heating the 
corresponding iodides in sealed tubes at 100“ with normal silver 
arsenate. The esters were purified by washing with ether and dis- 
tilling under diminished pressure. They are liquids of high boiling 
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point, above 200“ and suffer partial decomposition if distilled under 
Btinospherip pressure ; in the case of the amyl arsenate so much so 
that he found it impossible to obtain it pure even when distilled in a 
Ucuum. The addition of water to them causes Rnmediate and eom- 
ilete decomposition into arsenic acid and the alcohol. Crafts deter- 
lined their composition by weighing the precipitated arsenic acid as 
be magnesium salt and the carbon and hydrogen by combustion, and 
ave them the formula RjAsO.^. For the arsenites of the alkyl 
idicles he used three methods, a sealed tube being employed : (1) the 
iteraction of arsenious oxide and ethyl silicate at 200°, (2) the inter- 
;tion of-ethyl iodide and silver arsenite at 150"; and (3) the inter- 
:tion of arsenic bromide and sodium othoxide, which last method he 
msidered the best, although in it a secondary reaction between the 
iter formed and the .sodium ethoxide causes a condition of equilibrium 
I be set up, and no more ester is formed. 

It is to be noted that even if disodiuin hydrogen arsenite is employed 
le resulting arsenite is always the trialkyl salt. Crafts stales 
lat arsenious oxide and alcohol do not react when heated in a 
aled tube, nor does ar.senious oxide either with ether alone or with 
6 addition of ethyl acetate, even when in contact for twenty 
nirs. 

The.se esters prepared by Crafts are specified by Auger (Co/nfll. rend., 
102, 134 , 238) as the only ones known, and ha refers in a later 
.per (Co»ij?l. rend., 1906, 143 , 907) to Crafts’ inability to obtain 
ly ester by heating the alcohols and oxides of arsenic in a sealed 
be. Auger bases his conviction that an ester is produced on the fact 
at arsenious oxide is volatile in alcohol vapour, although not in water 
pour, and concludes that this cannot be accounted for unless there 
an ester formed.* Also he succeeded in preparing an ester from 
(cerol and arsenic oxide, and from ethyl, methyl, isopropyl, isohutyl, 
d isoamyl alcohols and arsenious oxide. He heated the alcohols with 
ystalline arsenious oxide for some hours, evidently in a sealed tube, 
the temperatures quoted are far above the boiling points of the 
:ohols, and gives 6 '5 per cent, as the extreme limit of esterification 
the case of methyl alcohol, and 1 2 per cent, in that of ethyl alcohol, 
deulatmg from his figures, the yield of ester for the higher alcohols 
pears to he 2 62 per cent., 0-23 per cent., 1 00 per cent., and 0 63 
r cefct. for propyl, isopropyl, isohutyl, and isoamyl alcohols 
Jspectively. 

^0 far as can be gathered from the paper, Auger takes no account 
t the extreme solubility, as we have found, of arsenious oxide in the 
eter. These small yields and the difficulty found by Crafts in 

f c have passed the vapour of«Jnethyl aleohol aver arsenious oxide heated iu a 
pong tube, aud the ether obtained differs entirely from methyl iuseiiiie. 

\ VOL. XCIIT. 
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obtaining any results from the action of the acid on , the , alcohol are 
evidently due to the reversal of the reaction ; 

6BOH + AsjO, = 2R,AsO, + 3HjO .... ■ O), 

Auger states that be removed the water as it was formjed -by frac- 
tional distillation (in the case of tsobutyl and isoamyl esters), or by 
passing the mixture of alcohol and water vapour over calcium carbide 
placed in an adapter, thus removing the water and allowing thealeobol 
to drop back into the flask in which the reaction takes place. An 
excellent yield, how much is not stated, of propyl, n-butyl and isobutyl 
arsenites was thus obtained. Phenol, in the same way, yielded an 
ester hitherto only prepared by the action of sodium phenoxide on 
arsenic trichloride. 

The. nature of the reaction expressed by equation (1) and the 
properties of the ester clearly show that only by removing the water 
as it is formed can one expect to get a large yield.- Our work has 
been done in two ways, namely, by heating the mixture in a vessel to 
which is attached a modified Soxhlet tube and condenser, the Soxblet 
containing anhydrous copper sulphate, and by adding this dehydrating 
agent directly to the mixture. A comparison of the yields obtained 
is given in the sequel. By these two methods yields of from 14-8 per 
cent, (cold) to 58'6 per cent, (hot) have been obtained with aliphatic 
alcohols, and with the phenols as high as 90 per cent. Experiments 
have also been made, with very encouraging results, on benzyl alcohol 
and on esters of hydroxy-acids. We hope to show that the use of such 
a dehydrating agent as copper sulphate in a Soxhlet tube will allow 
of the preparation of a series of esters from the oxides and possibly 
sulphides of arsenic, antimony, tin, and perhaps bismuth with com- 
pounds containing hydroxyl, where the boiling points of such esters 
are higher than that of water, as, indeed, is the case with all of these; 
also with anhydrous copprer sulphate in contact with the substances 
themselves. In many [.reparations, too, of esters generally and allied 
products, the formation of water in the reaction produces an eqm- 
librium resulting in a very low yield. It is expected that by removing 
this water, as is done in the instances described in the present paper, 
the yields will be greatly increased in many commercial processe.s. 


E-YPEBIMEXTAL. 

Heating with Inverted Conderntr only , — Weighed quantities of 
propyl, rsobutyl, and faoamyl alcohols were mixed with excess of 
arsienious oxide and heated with a direct flame for forty-five minutes 
in a flask to which a reflux condenser was attached. The clear liquid 
obtained was poured off from the excessepf arsenious oxide and frac- 
tionated under diminished pressure. The esters so purified were 
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analysed and the yield compared with that calcula(pd from equa- 
tion (1). . "• 

Our method of ascertaining the ^i^osition of the esters differs 
from that used by Auger.* The ester was decomposed with water, 
forming arsemous oxide and liberating the alcohol. The arsenious 
oxide was dissolved in sodium carbonate and titrated with uV/lO 
iodine (a preliminary test having shown that the alcohol did not react 
,vitli iodine). By this means the quantity of arsenic in the ester was 

determined. ^ ^ . 

iso-Amyl Arsenite.—l-i Grams were decomposed with 10 c.c. of water 
sufficient sodium carbonate added to dissolve the arsenious oxide and 
the whole diluted to 100 c.c.; 25 c.c. of this required 17 c.c. of 
standard iodine for oxidation, corresponding with 22 4 jer cent, of 
arsenic. In 50 grams of the ester, the alcohol was determined and 
found to weigh 39 grams, or 78 per cent. isoButyl and propyl 
,-usenitcs were also analysed in a similar way : 


Ester. 

Per tcLl. 
As fouiirl. 

Methvl... 

^4-5 

Ethyl' 


Propyl 

29*6 

woBiityl 

257 

Arnyl 

22-2 

jioAnjyl ... 

22-4 


Per cent. As calculated 
as (KOh As. 

14 ’6 

297 

25-5 

22'3 

22-3 


Expressing these as salts of arsenious acid, the- formul® become 
(^4 And (CgHy)jAs 03 . 

Propul arsmile is a yellow, mobile liquid boiling at 216“ and 
decomposing very readily on addition of water. 

isoIlul!/l arsenite is a deep yellow, mobile liquid of specific gravity 
1 069 ; it decomposes rapidly in presence of water into isobutyl 
alcohol and arsenious oxide , under 760 mm. pressure it decomposes 
at 212“, and boils at 157“ under 30 mm. pressure. 


isodwi^f arstnite is a yellow liquid of .s(ieci6c gravity 1-050 ; it boils 
at 185 under 30 mm. pressure, hnd under atmospheric pressure it 
decomposes at 384“ ; in the presence of water, it decomposes into 
imaaiyl alcohol and ai seuious o.xide. 

Ihaiiig with Soxltlel AltachmeiU and Anhydrom Copper SulphaU.— 
To eliminate the water as it is formed and so incre.-ise the yield of 
ester, ^e conditions of the experiments were modified. One hundred 
aud sfty grams of isoamyl alcohol were added to 70 grams of 


Auger (ictermmed the amount of .-irsciiic in tho cooled liquid obtained (a iiiixluro 
0 tlie ester and alcohol) by means of ioiline. Tbo difference between thU and the 
™oiiiit of arsenious oxide that would dissolve in the same quantity of akohol in the 
'°0R1 " “ lepreseuting the amount of ester formed [fiompt. rrml, 190 d. 143 , 

themseUe' *** taken o^the solubility of arsenious oxide iu the lustors 


4x2 
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aisenious oxici^ iu a 300 c.c. flask. An ordinary Soxhlet tube was 
connected with the flask, and a condenser, fitted with a calcium chloride 
tube, was attached to the Soxfclel, which contained a large filter paper 
filled with anhydrous copper sulphate. The liquid in the flask wag 
heated to boiling, and the water formed was absorbed by the 
anhydrous copper sulphate, which turned blue as soon as the first drops 
of condensed liquid fell on it. Heating was stopped after forty-fivj 
minutes, when small rings of a compound of high boiling point began 
to form on the sides of the flask ; after cooling, the clear product wag 
filtered and fractionated under diminished pressure. 110'25 grams of 
oster were obtained, being a yield of 58-6 per cent, as compared with 
13-22 per cent, obtained without the use of a dehydrating agent. 

In similar experiments with isobutyl and propyl alcohols, yields of 
56-25 per cent, and 56-75 per cent, respectirely were obtained as 
compared with 11-09 and 8-79 per cent, when no dehydrating agent 
was employed. 

Um of Dehydrating Agent in the Cold . — The esterification of these 
three alcohols by arsenious oxide can be carried out even in the cold 
if a dehydrating agent is used; 120 grams of the alcohol were 
shaken in a stoppered bottle at room temperature with 60 grams of 
arsenious oxide and 70 grams of anhydrous copper sulphate for three 
days. The following yields were obtained : isoamyl arsenite, 17-2 per 
cent.; isobutyl arsenite, 15-8 per cent.; propyl arsenite, 14-8 per 
cent. 

The following table indicates the comparative yields (per cent.) hj 
different methods : 


Auger (ill 

Ester. sealed lube). 

Methyl 6 '5 

Ethyl 1-2 

Eropyl 2-62 

7>til3utyl O’Sfi 

Tnmelhvlcarbinol 

Amyl .* I'OO 

wAmyl 0 (53 


ith Huliydrous copper .sulphaio : 
Kefliix / ■■■ - 

coudeiiscr, in Soxhlet. in the cold. 

— 33*8* 

4-6* 

^'79 56‘“5 14 ^ 

11 09 56-25 158 

, - 54-27 - 

54-00 _ 

13*22 58-62 17'2 


The Soxhlet was nut used, but Ihe anhydrous cop[icr sulplmte was placed \utli 
the alcohol and arsemous oxide m u flask lilted with a reflux condenser. 


A probable explanation of the low yield in the ca.so of the ethyl 
arsenite lies in the fact that ethyl alcohol itself has a strong 
for water which, for small quantities of water present, tfe.unot bo over- 
come by the anhydrous copper sulphate. This is i-eadily shown by 
adding a drop of water to 5 c.c. of ethyl alcohol in which a little 
anhydrous copper sulphate has been placed. The copper sulphate is 
apparently not affected, whilst in the c^e of the higher alcohols a 
blue colour appears almost instantly, sho.wiQg the hydration of the 
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copper sulphate. Methyl alcohol does not respond to this test 
,3 readily as do the higher alcohols, hut it responds more readily 
than does ethyl alcohol. The yield in each case, using the copper 
3 „lphate, probably bears a direct relation to the respective affinities ot 
the alcohol and of the copper sulphate for the water of the reaction. 
If a substance could be used which had a greater dehydrating power 
and at the same time was insoluble in alcohol, a higher yield would 
doubtless be obtained. Calcium carbide (Auger, Compt. rend., 1906 
143, 908) 18 not such a material; we have compared the yields 
obtained by replacing the anhydrous copper sul- 
phate in the Soxhlet with fresh calcium carbirle, 
using various alcohols, and the highest yield was' 
in the case of isoamyl alcohol where 40 2 per cent, 
of ester was obtained after two hours’ heating. 

Eslm obtained with rhenol and ita Homologuea. 

For the esterification of these with arsenious 
oxide a side-necked flask was used the neck of 
which was bent upwards and attached to the 
Soxhlet, leaving the mouth of the flask free to 
receive a thermometer (see figure). 

Phenyl Weighed'" quantities of phenol 

(140 grams) and aisenious o.xide (80 grams) were 
heated together, and in all cases it was observed 
that the reaction began ,at lOO^ the mixture 
boiling violently at that temperature. The thermo- 
meter gradually rose to 133’, when a thick cloud 
formed in the flask. The temperature remained 
constant at that point for a few minutes and then 
gradually rose to a maximum, where it was kept 
for about five minutes; the heating was then 
stopped and the contents of the flask allowed 
tocool. The mixture of phenol, ester, and arsenious 
oxide, the latter of which is very soluble in the ester, was shaken with 
t —ions oxide dissolved in 

tWtSfrart '‘“d the benzene solution of 

af’O’ tl f diminished pressure. The benzene distilled 

redbti’l I , ■ n J ’ The ester, purified by 

■ ion, weighed 105 grams, representing a yield of CO per cent 

“-Airscm,, „ , ^eep yellow, viscous liquid with a specific gravitv 

30 -'t 3060 under a pres.sure of 

orchloror alcohol, benzene, ethyl 

. chloroform, and decomposes on addition of water, but not 
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SO readily as the fatty arsenites. It was found on analysis to 
correspond with the formula (CgH 50 ) 5 A,s, or ( 0 gH 5 )gAs 0 j. 

0 -, m-, and ^Tdyl ArsenUet. — One hundred grams of each of tho 
cresols were heated with arsenious oxide for thirty minutes in the 
apparatus previously described, the arsenious oxide being separated by 
benzene. The liquid was then fractionated, and the esters, after 
having been purified and analysed as in the case of the pheny] 
arsenite, were found to correspond with the formulee (CjHgMo)jAs, or 
(CgH,Me)gA603. 

Naphthyl Arsenite. — One hundred grams of naphthol were heated 
with 30 grams of arsenious oxide for thirty minutes and the 
arsenious oxide in the ester separated by means of benzene. As yet, 
however, the pure ester has not been isolated. 

Benzyl Arsenite. — One hundred grams of benzyl alcohol were heated 
with 35 grama of arsenious oxide for thirty minutes. The maximum 
temperature was 240°. The clear liquid was decanted and 75. c.c. of 
benzene added, the arsenious oxide collected, and the filtrate fractionated 
under 30 mm. pressure. The benzyl arsenite distilled at 385’ 
suffering partial decomposition. Although in the case of the fatty 
alcohols a drying agent in the Soxhlet was essential to absorb the 
water formed and to allow only the alcohols themselves to drop iatc 
th^ mixture, no such device was necessary with the phenols, as 
practically no phenol or ester ever found its way further than the 
side tube of the Soxhlet. The water formed remained in this 
apparatus, there being never sufficient volume of liquid produced to 
cause the syphon attachment to come into play. 

To ascertain if it was possible to obtain these esters without the 
removal of the water formed during the reaction, the same quantities, 
of phenol, benzyl alcohol, o-, m-, and p-cresol respectively, as were used 
in the previous experiments, were heated with arsenious oxide in a 
flask fitted with a reflux condenser only, but in no case was any 
arsenite formed in quantities sufficient to enable it to be isolated. 

Method of Analysis for Esters of J'lunol and its IIomoloynes.—To 
detehnine the composition of the esters, it vyas found necessary tn 
distil them several times in order to remove all traces of arsenious 
oxide which is readily soluble in them, in some cases to the extent of 
30 per cent. About 3 grams of the ester were decomposed by 
5 c.c. of water and 10 c.c. of potassium hydroxide (containing 700 
grams of pota.ssiura hydroxide per litre), and the whole diluted to 
500 c.c. Two samples of 10 c.c. e-ach were taken for analy.sis ; to one 
sample standard iodine was added in excess, shown by the forma 
tion of a precipitate of tri iodophenol and the appearance of a okai' 
yellow solution, the temperature being kept at 65°. The mixtiue was 
then cooled, acidified with sulphuric acid, and diluted to 500 c.c. with 
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water. The e^ess of iodide in 100 c.c. of this was titrated against 
standard, thiosulphate, using starch as indicator. The.quantity of 
thiosulphate necessary, multiplied by fire, reprewnts the quantity of 
iodine used. This quantity, subtracted from the original amount of 
iodine added, gave the amount necessary to change both the phenol 
to tri-idophenol and the arsenious oxide to arsenic oxide. To 
determine the quantity of arsenious oxide present in the ester, 
an excess of standard potassium dichromate was added to the second 
sample and this excess was determined with standard ferrous sul- 
phate. The ratio between the diehromate and iodine being known, 
the number of c.c. of iodine equivalent to the amount of dichromate 
used was found and .subtracted from the total iodine obtained in the 
previous determination, the difference being the amount combined 
with the phenol. From these data the relative quantities of arsenious 
oxide and plienol, formed by decomposing the ester, were obtained, and 
the composition of the ester thus determined. 

To te.st the accuracy of this method, estimations were made with 
weighed quantities of (a) phenol, (6) arsenious oxide, (c) a mixture of 
these. 

(ri) To 0'8826 gram of phenol, 5 c.c. of potassium hydroxide (700 
grains per litre) were added and the whole diluted to 250 c.c. . .(1) 
'Ten c.c. of this solution were found to be equivalent to 25'75 c.c. of 
standard iodine. 

(i) To 0-5 gram of arsenious oxide, 5 c.c. of the same potassium 
hydroxide were added and diluted to 250 c.c (2) 

Ten c.c. of this solution were found to be equivalent to 6'5 c.c. of 
standard iodine. 

(c) To 10 c.c. of solution (1), 10 c.c. of .solution (2) were added and 
found to require 32'30 c.c. of standard iodine. 

Thus 10 c.c. of solution (I) required 25 75 c.c. of iodine, and 10 c.c. 
of solution (2) required 650 c.c. of iodine; in all 3225 c.c. as compared 
with 3'2’30 c.c. when mixed, a difference which 'is well within the 
limits of experimental error. 

In order to see if arsenious oxide can be determined accurately in 
the pre.sence of phenol by means of dichromate, experiments similar to 
tho.se m.ado with iodine were carried out with it. Ten c.c. of solution 
(2) required 6 07 c.c. of dichromate, a mixture of 10 c.c. of (2) with 
10 c.e. of (1) required 6'09 c.c. of diehromate, or an error of less than 
0'3 per cent. 
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Properti-es of the Arsenitet prepared from Phenol and iU Eomologues, 

Phenyl Benzyl o-Tolyl wi-Tolyl y)-Tn]yi 
arsenite. arsenite. arsenite. arsenita^ arscnitp. 

96 94 95 

nil nil nil 

~ 1-45 1'46 

— 346 *' ^ 

Colour ”.!' yellow blue dark brown dark brown brown 

* The blanks indicate that the refractive index is greater than 1 ‘62098, tlie limit 
of the prism used. 

1 Where the boiling point is not given it is above 36£>°. 

All these esters are soluble in methyl and ethyl alcohols, ether, 
benzene, ethyl acetate, or chloroform, and are decomposed at once by 
water. 

This method of esterification is being carried out with arsenious 
oxide and the dihydric aud trihydric phenols, but the quantitative 
results are not yet ready. A successful attempt has also been made 
to form similar esters with hydroxy-acids, methyl salicylate being 
heated with arsenious oxide. The products of the reaction, namely, 
water and an oil, were driven up into the Soxhiet where the latter 
decomposed, liberating arsenious oxide. The oil boils at about the 
same temperature a.s tlje methyl salicylate and has an almost 
unbearable odour. When the dehydrating agent is used in the 
Soxhiet it is expected the new ester will readily be .separated. 

Experiments have also been tiled with arsenious sulphide in place of 
the oxide and a small yield of an ester obtained, presuoiably of the 
compo.sition KgAsSg, but the upper portions of the flask and the con- 
denser became coated with the orange-coloured arsenious sulphide, show- 
ing that decomposition had occurred. The work is being continued. 

Cftbmicai. Labor.4toky, 

UxiVBRSITY OF ToRO.STO. 


YieU (per cent, j 

(a) with Soxhiet 60 

(A) without Soxidet nil 

Specifie gravity I'f'O 

Refractive index 

Boiling pointt under 30 nun.. 305 ^ 
Freezins noint - 31* 


100 

nil 

1-43 

1-572 

255“ 

-.36“ 


CXXXI. — Brtizeneazo-2-pyridone. 

By AVilmam Hobsox Mii.m aod Sibyl T. Widdows. 

The S-substituted derivatiyes of pyridine show a far-reacbing 
analogy to the corresfKinding compounds of benzene. This is, how- 
ever, not the ca.5e with the 2 derivatives ; in these the substituent 
radicle appears to become deprived, in many respects, of its aromatic 
character through the closer indaence of the nitrogen, 
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This is especially noticeable in the ease of 2.aminopyridine, which 
„.|ike the 3.de™ve.,s incapable of yielding diazivaolutiona in the 
,,„al manner (Marckwald Ber., 1894. 27. 1318). 2-Chloropyridine. 
agun, showThttle of the chemical indifference characteristic of chloro- 
benzene (Friedlandcr and Ostermaier. Ber., 1882. 15, 335), the chlorine 
being readily eliminated under the influence of hydriodic acid 
sodium cthoxide ammonia, amines, <tc. Finally, fl-pyridone differs in 
many respects from phenol, giving, for instance, neither a phenolic 
coloration with ferric chloride (v. Pechmann and Baltzer B^ 189] 
24 , 3146 ). a nitroso-derivative, nor Liebcrman’s phenol ration 
(V, Pechmann lyjd Baltzer, loc. cit.), and being also incapable of 

acetylation. 

It was therefore of some interest to us to find that, in spite of such 
facts, when an alkaline solution of 2-pyridone is brought together with 
bcnzonediazonium chloride, coupling takes place with the formation of 
a product which we have been able to show is b-henzmtazo-i-pyri- 

itme (I) 


PhN, 


dO 


PhN., 


NH 

(I.) 


iOH 


K 

(II.) 


[or the tautomeric hydroxylic form (11)]. 

The coupling however, takes place with much smaller velocity than 
.. the ca..e with phenol, and in .spite of the formal analogy there is 
httle resemblance m external features between this reaction and the 
coiTlmg of phenol. There is no rapid precipitation of the dyestuff 
although the reaction is carried out in presence of a minimum of 
o,kah,and the velocity of coupling being little greater than that of 
the spontaneous decomposition of the alkaline diazo-solution the 
pre,sence of the bisbenzeneazophenol, .tc, together with tarry matter 
proceeding from this decomposition, renders the purification of the 
product difficult and considerably affects the yield. 

™pK, and the presence of even traces of acid prevents it alto- 

^5-&«c»aen«-2-;,yr,V/o„e is a bright yellow substance, and is thus 
M ox!d7V"“ It di.s..olves in sodium 

iIWi an I in excess of the 

“u, .and acts as a weak dye. 

fcut hr** ’‘“'■‘’"gh it appeared most probable 

lie livdioxri*°**“ P'‘''t-P«s>tion relatively to 

'l‘e Lo ,tif' Slanted. In view 
I nal character of 2-pyridone, it might lie regarded as not 
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altogether impossible that, aa ia the case with .the pyrajolones ain] 
the aliphatic enolio substances, the benzeneazo-^apaplez, should becoma 
attached to the carbon atom adjacent to that attCM^d to the 
oxygen. 

The proof that the product, however, actually has me consiitutioi, 
assigned to it was obtained by showing its identity with the substance 
resulting from the substitution of a benzeneazo-group for carboxyl in 
6-hydroxynicotinic acid (III) (Kbnigs and Geigy, iSer., 1883, 16, 2158 • 
V. Pechmann and Welsh, Ber., 1884, 17, 23Q1). 


CO, 




JOH 


N 

(III.) 


•xA 

N 

(IV.) 



The transformation was effected by the following series of reactions 
The acid was drst converted as described by v. Pechmann and Welsh 
(foe. etf.) into G-chloronieotinio chloride, and this, on treatment with 
ammonia in benzene solution, gave rise to the corresponding amidi 
(IV). (The object of this replacement of the hydroxyl group by 
chlorine was to give the molecule the requisite stability to withstand 
the oxidising influences to which it was to be subjected in the two 
following reactions.) The chloroamide was next converted by .sodium 
hypobromite into i-chlwo-5 aminopyridint (V), which crystallises 
readily, and, like S-aminopyridine, yield.s normal diazo-solutions. This 
chloro-base was then treated with nitrosobenzene in glacial acetic acid 
solution and thereby transformed into %chloT0-5 henztneaxopyndme. 

With the aid of this sub.stance it was pos.sible doubly to establish the 
constitution of the hydroxyazo-compound. For on the one hand an 
identical chloroazo-com pound was obtained by replacing the hydroxy- 
group by chlorine by means of phosphorous pentachloride, and on the 
other hand, the reverse reaction, namely, the replacement of the 
chlorine in this substance by hydroxyl by treatment with sodium 
methoxide, gave rise to a hydroxyazo-compound identical in all respects 
with that derived from the coupling of benzenediazonium chloride with 
alkaline 2-pyridonc. 

The behaviour of an alkaline .solution of 3-hydroxypyridino toward.s 
benzenediazonium chloride has also been examined. In tlii.s case, 
coupling takes place with much greater rapidity. It is, however, 
associated with the production of much tarry matter, and the yield 
leaves much to be desired. Benzeneazo-i-hydroxypyridint is a substance 
of reddish-brown colour, very different from the bright yellow of the 
2-hydroxy-compound. Indeed, the difference in colour is so marked 
as at first sight to seem to afford evidenoe that the two substance.s differ 
in type, that the latter is a pyridone (formula I, p. 1373) and not a 
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liydvoxy-compouod j sineey however, its sodium salt is similarly pale 
in colour, it would appear that little stress is to be laid on this 

point. 

We havff^Iso studied the behaviour of 5-benzeneazo-2-pyridoiie on 
reduotiou, since it seemed a question of some interest whether the 
presence of a hydroxyl-group in the para-position with respect to a 
benzeneazo-complex would, in « pyridine compound, as in the case of 
benzene and naphthalene derivatives, lead to the lission of the latter 
by mild reducing agents which otherwise give rise only to a hydrazo- 
compound. 

When treated with sodium hyposulphite, the colour of the azo- 
compound is discharged (although not quite so rapidly as in the case 
of benzeneazophenol under the same conditions), and the solution then 
contains aniline and b-amino-‘i-pyri(lon«, and, although experimental 
difficulties prevented the determination of how nearly quantitatively 
the reaction proceeds, we have found no indication of the presence of 
a bydrazo-compound. The properties of the aminopyridone were un- 
fortunately such as to render its extraction a matter of difficulty, and it 
was found desirable first to effect its preparation in some other 
manner. 

This was p.artly accomplished in two ways. In the first, the 
carboxyl group in hydroxynicotinic acid was replaced by the amino- 
group according to Curtius’a method {Ber., 1894, 27, 778), which, 
on account of the oxidisability of the product, seemed in this case 
particularly applicable. 

The ester of the acid was converted by means of hydrazine hydrate 
into the hydrazvU, which was then transformed into the azide by 
nitrous acid. 


CO.,Et 


OH -■> 


N 


N„1I, •00^ 

\/ 

N 


OH 


Kn.co.- 
X JOH 

N 


On boiling with water, the azide undergoes the transformation into 
the corresponding substituted carbamide, a reaction which Curtins 
(Ik. ci(.) has shown to be characteristic of this class of compounds! 

hinally, this carbamide, on hydrolysis with concentrated liydrochloric 
aeia under pressure, gives rise to b-awino :! pyrulone hydrochloride. 
i lie alternative method of formation of tlie base consisted in replacing 
file chlorine in 2-chloro-5-amino pyridine (V, p. 1374) by hydroxyl, 
fins W. 1 .S readily effected by sodium metlioiide, the reaction resulting 
heie, ,a.s in the case of the chloroazo compound, in a direct substitu 
tion of chlorine by hydroxyl, the methoxy -derivative not appearing. * 

* Tin, action of sodium methoxWc is soramdhat remarksblo, and is possildv noii- 
ncetol wuh the interesting transformations of 2- .and t-methoaypyridines (Hiiilmgoi 
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It is noteworthy, however, that the chlorine in this chloroaminopyri, 
dine is distinctly less reactive than that in the (jliloroazo-oompoiinj 
Whereas the latter reacts practically quantitatively with 8^|m Metli. 
oxide at 100°, the former remains almost unaltered under^^^^e condi. 

tiona, and is only readily attacked at a temperature some 20 30’ 

higher. This is apparently analogous to the fact observed by MarckwalJ 
[Bm-., 1894-, 27, 1317), that the presence V)f a negative (carboxyl) group 
in the 3-position in a pyridine derivative facilitates the replacemeTit 
of an ortho- or para-chlorine atom by ammonia, the benzeneazo-group 
being known to have the character of a negative substitueht (Hantziscli 
and Farmer, Ber., 1899, 32, 3093, 3095; Farmer, T»ans., 1901, 79 
870). 

By these methods, the hydrochloride of the aminopyridone is 
obtained a.s a syrup crystallising after a short interval. Analysis 
however, showed it to be impure, and no satisfactory means of re- 
crystallising it was di.scover6d. On liberating the base with sodiaa 
hydrogen carbonate, a solution was obtained possessing strong rediicintr 
powers, and very rapidly darkening in the air, from which little 
crystallisable could be extracted. 

As it became clear that the isolation of the pure base would require 
the expenditure of a considerable amount of material, we desisted from 
further attempts, especially as the possession of the base itself wa.? not 
essential to the end we had in view. 

On shaking the crude substance obtained by either method with 
benzoyl chloride in sodium hydrogen carbonate or in dilute alkaline 
solution, a white crystalline benzoylaminopyridyl benzoate is formed; 
and when the .solution obt-ained by reduction of the iiydroxyazo- 
compound is rendered alkaline, and similarly treated with benzoyl 
chloride (after having been freed 'a.s far as possible from aniline), this 
same benzoyl derivative is precipitated. 

and Lieben. Shmtsh., 1855, 6, •‘1-22 ; H. Meyer, MomUh.. 1907, 28, .Ij). Thf 
soiliam nietlioxicle eiiiidoyed was preparcl from anhydrous methyl alcohol, ant 
although, no doubt, traces of wat'-r were alesorlusl during the subsequent nnaiiipula- 
tion, the minute projtortion of .sodium hydroxide thereby jiroduccd can luinily Ijp 
the cau.se of tlie prodiiciion of the hydroxy- in place of the luctboxy-derivatire, 
seeing that, in the analogous case of 2-cliloro<|uinoIine-3-carboxylie acid, the replace- 
ment of chlorine by ethoxyl can be lerouglit altoiit by boiling with alcoholic potash 
(Friedlaoder aiid Gbhring, -Per., 1551. 17, thO). Temperature plays an iinjiortaiit 
part in determining the course of the reaction : wc find that when 2-chloroqiunoliue- 
3-caiboxylic .arid is treated avith so*lium metboxide at 100”, there is produced, as 
described by H. Meyer {MmaUh,, 1907, 28, ■17), the mcthoxy-acid, together wUli a 
trace of the hydroxy-aeid, but if tlie reaction is carried out at 130—140°, the Uttn 
is the sole product. Jloreover, Ibe observation of II. Meyer (foe. cit.) that 2-metlinxe 
pyriiline-6-carboiylic acid gireg rise to the hydroxy-acid on heating to 200' is ai-i 
noteworthy in this connexion. 
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'““f to oo“«ider the 

possibility of the pyndone formula (II) ; 

BzHn/N b.hn/\ 


V/'V -!J: 
<u ,S’ 


!:o 


but since the same compound ia formed on benzoylation in pyri- 
dine solution (under which conditions O-derivatiyes are preferably 
formed, Auwere, B,r.. 1904, 37, 3899 *), the alternatiye formulation 
(I) seems the more probable. 

Thefact that on treatment with alkalis the second benzoyl group 
behaves like that m phenyl benzoate, and differs from that in 
beuzanilide in being comparatively readily eliminated, seems also to 
support this view; it is possible, however, that the presence of the 
pyiidone ozygen in a compound of formula II might facilitate the 
removal of the adjacent A-benzoyl group. 

Experimental. 

i-Benxemazo-’l-pyridone, + Coll.'Nj-CjHjON. 

A solution of benzenediazonium chloride is exactly neutralised with 
norma sodium hydroxide, and added to a molecular, proportion of 
2.pyndone; di^olved in the equivalent volume of ice-cold normal 
sodium hydroxide. 

The mixture becomes pale yellowish-brown, and slowly darkens • at 
the same time a slight turbidity aud gas evolution, such as are alw'ays 
observed when an alkaline diazo-solulion is allowed to stand, gradual^ 
make their appearance. After remaining for ten minutes at o( 
the liquid IS filtered and the clear filtrate .acidified with dilute acetic 
acu, when the pale yellow, tlocculent azo-compound is precipitated. 
-Wter a short time this is collected, dissolved in dilute alkali 
leprecipitated by carbon dioxide and dried. After several recrystal- 
ba tions rem toluene, the pure substance separates in long, fine 
light ye low needles melting at 210-212^ 1„ this way from 

the m Uure is al owed to stand for a longer time before acidification, 
wcigdit of crude material is groaler. but the loss entailed in 
inmlication is then heavier and the yield of pure j.roduct less ; 

of toutomono 
wbetho. 

: Tlu, ,v ! ‘ a iD-droxypyridme denvative ,s left .jui,. 
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01 132 gave 0-2731 CO^ and 0 0482 HjO. 0 = 65-8 ; H = 4-7. 

0-1341 „ 0-3288 00, „ 0 0568 H,0. 0 = 66-8 ; H = 4-7. 

0-1462 „ 27-3 C.C. N, at 18-6® and 742 mm. ‘"N = 2l;0,, 
CjjHgON, requires 0 = 66-3 ; H=4-5 ; N = 21-l p^^nt. 

Ooupling does not appear to take place except in the presence of 
free alkali. The pyridone and diazotiium salt seem quite indifferent 
to one another in the presence of sodium acetate or sodium hydrogen 
carbonate. Further, the retarding effect of excess of alkali, investj. 
gated by Goldschmidt and his pupils (Ber., 1897, 30, 670; Ber., 190[l, 
33, 893) as regards the phenols of the benzene and naphthalene series 
is also apparent in this case, the yield of hydroxyazo-compounj 
being less in the presence of a greater quantity of sodium hydroxide, 

5- Benzenenzo-2-pyridone is sparingly soluble in water or ether 
moderately so in chloroform, acetone, or benzene, and readily so 
alcohol and glacial acetic acid. It is best recrystallised from toluene. 
Its solution in concentrated hydrochloric acid is a deep reddish-orange. 
When added to a 12 per cent, solution of sodium hydroxide, it partly 
dissolves, forming a zone of coloured solution in which in a lew 
minutes an abundant crystallisation of the sparingly soluble yellow 
sodium salt occurs. 

6- Benzeneazo-2-pyiidone dyes wool a pale yellow colour which is 
distinctly weaker than that produced by an equivalent quantity of 
benzeneazophehol. 

An experiment was made to see whether the same product would be 
formed by the action of diazo solutions on hydroxynicotinic acid with 
replacement of the carboxyl group in analogy to the formation of 
benzeneazophenol from p-hydroxybenzoic acid. The reaction was 
found to take place very slowly, and after the mixture had remaind 
overnight in an ice chest, only a small amount of a substance was 
obtained, which, however, after three recrystallisations from toluene, 
melted at 208 — 210®, aud was therefore presumably the benzeneazo- 
pyridone, although still in a somewhat impure epndition. 

Bmxeneazo-Z-hydroxy pyridine, C,;H 5 -N,-CjH,N-OH. 

A solution of benzenediazonium chloride is added to a dilute ice-cold 
solution of the hydroxypyridine in so much sodium hydroxide as to 
leave in the soltttion after mixture an amount of alkali equivalent to 
the hydroxypyridine. The azo-compound is precipitated at once, 
accompanied by much yellowish-brown, tarry matter. After ten 
minutes this is filtered off, and a further quantity is obtained by 
acidifying the filtrate with acetic acid. 

The tarry product is freed from oily matter by drying on a porous 
tile, knd is then crystallised repeatedly frOm toluene, and, tinally, 
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fi'om diliite alcobol, from which it separates in reddish-brown plates 
melting at 167— 168°J . 

0 1448 g^e b-350i COj and 0-0632 H 2 O. C = 66; H^4-8. 

0 1561 „ 26-8 c.c. Nj at 10° and 769 mm. N = 20'8. 

CiiHjONj requires 0 = 66-3 ; H = 4-5 ; N = 2 1 -1 per cent. 

The substance is readily soluble in ether or alcohol, but sparingly so 
ju toluene or chloroform. Its solution in sodium hydroxide is deep 

reddish-brown. 


Synthisis of ^ • Benzeueazo-^-pyridone. 

Q-ChloronicoUtiamide, NH^-CO-CjHjNCl. 

Well dried hydroxy nicotinic acid is moistened with freshly distilled 
phosphoryl chloride and heated in an oil-bath to 100°. Three parts 
of pho.sphorus pentachloride are gradually added, and the temperature 
then allowed to rise during ten minute.s to 120°. The phosphoryl 
chloride is distilled in a vacuum, the gummy residue of chloronicotiuic 
chloride dissolved in benzene, and dry ammonia led into the well- 
cooled solution for from one-half to three-quarters of an hour. A 
white solid separates consisting of a mixture of the amide with 
aiamonium chloride. It is collected, and the ammonium chloride 
removed by a single crystallisation from water, from which the 
amide separates in long white needles melting at 210—211°. The 
yield is nearly quantitative : 

0d327 gave 0T225 AgCl. Cl = 22-8. 

CoHs^NjCI requires Cl = 22-7*per cent. 


2-CfUoro-5 aminopyridino, UH.-CjHjNCT. 

live grams of chloronicotiiiamide are hneiy powdered and dissolved 
is a hypobmmite solution pre|>ared Irom 5 grams of bromine and a 
solution of 26'7 grams of potassium hydroxide in ISO grams of water, 
■liter shaking the mixture for an hour, it is boated at 70° until the 
liypobromite has disappeared (as shown by the fact that no bromine 
is liberated on acidification with acetic acid). The solution is then 
cooled, acidified with acetic acid, rendered alkaline,* and extracted at 
least nine or ten times with ether. The ethereal solution leaves on 
evaporation a brown, crystalline mass, which is best purified by 
recrystallisation from hot water, followed by several recrystallisatious 
from toluene. It melts at 83— 83-5°. The yield is about 50 per cent, 
cf the theoretical : 

M ifhout this previous acidification, no amine is obtained on extraction witli 
"Uicr, It the hypobromita solution is acidified before heating to 70°, a crystalline 
sulslaiii-,-, not further examined, but presumably the bromoamide, seiaratesi 
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0'1H3 gave 21'5 c.c. Nj at 18“ and 753 nun. N — 21'5. 

01001 „ OlUiiAgCI. Cl = 27-66. 

C 5 H 5 N 5 CI requires N = 21-8 ; Cl = 27’62 per centv 

1- Chloro-i-ammopyridine dissolves very readily in alcohol or ether 
It is only moderately soluble in cold water or benzene. It crystal 
Uses well from toluene or xylene. A solution of the base in dilute 
hydrochloric acid treated with nitrous acid gave a diazo-solutioj 
which coupled with an alkaline solution of /3-naphthol, forming a led 
azo-dye. 

2-Chloro-5-benzeneazopyridim, CgHj-Nj-CjHjNCl. 

2- Chloro-5 aminopyridine is dissolved in a little glacial acetic acij 
and a3ded to a nearly saturated solution of nitrosobenzene in the same 
solvent. The vessel containing the mixture is allowed to stand fop 
twelve to twenty-four hours in cold water, when a mass of crystals 
will have separated. From the mother liquor a second less pure crop 
can be obtained by the cautious addition of water. Three grams of 
the base gave about 2 6 grams of the condensation product. The 
substance was purified by several crystallisations from alcohol, from 
which it separates in small, flattened, orange-coloured prisms melting 
at 108—109“ : 

0'1268 gave 21‘8 c.c. N.j at 16'5“ and 746 mm. N = 19’6. 

0-1202 „ 0-0806 AgCl. Cl =16-57. 

CppH^NjCl requires N = 19-3 ; Cl = 16-32 per cent. 

2-Chtoro-5-benzeneazopi/ridine is volatile in steam, and has a charac- 
teristic sweet odour. It is sparingly soluble in cold water, ether, cold 
alcohol or acetone, but readily so in hot water or benzene. 


Preparation of 2-chl(no-b-beHzeneazopyridine from Benzeneazo-2- 
pyridone, 

Benzeneazo- 2 -pyridon 6 is moistened with freshly distilled phosphoryl 
chloride, heated in an oil-bath at 115“, and an equal weight of 
phosphorus pentachloride gradually added. After ten minutes’ 
further heating, the phosphoryl chloride is distilled in a vacuum 
and the residue purified by crystallisation from alcohol. It agreed 
in appearance, odour and solubility with the substance obtained from 
chloroaminopyridine and nitro.sobenzenc. It melted at 108—109“, and 
the mixture of the two products melted sharply at this temperature, 
They are therefore identical. 
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Ccmnion ^ %Cnm-^-htmmtaiopyridAn» into S^ignzeneazo-%pyrid(me. 

2-Chlor(».5-benzeneazopyridine was heated with a 10 per cent, solution 
of .odium in anhydrous methyl alcohol for twenty-four hours or more 
in^ sealed tubes in a boiling-water bath. 

The excess of sodium methoxide was then neutralised with dilute 
.dphuric acid, the sodium sulphate filtered off, the alcohol evaporated 
:iiid the product extracted from the neutralised residue with ether 
in wliich, however, it is not very soluble. The ethereal residue was 
crystallised from toluene, and there was thus obtained a bright yellow 

crystalline substance melting at the same temperature (210 212°) 

as tlie product coupling 2-pyridone with benzenediazonium chloride, 
and agreeing with it in all other respects— in colour, crystalline 
habit, behaviour toward.s solvunts and towards sodium hydroxide. 
Finally, the melting p«int of the. mixture (210—212°) definitely 
established the- identity of the two products. 


‘'iynlhesis of 5-ammo-2-}i>jrUlone. 

Ethyl hjJroxynicotinaU, CO,,KfC,H 3 N- 01 T, is readily prepidM 
by heating a solution of the acid in twenty parts of absolute 
alcohol for six hours in a stream of hydrogen chloride under 
a rollux condenser. The alcohol is evaporated under reduced 
pressure, and the residue neutralised with sodium hydrogen 
carbonate, wlieu tlie ester is obtained as a white, crystalline substance 
winch, when crystallised several times from hot water, separates in 
lustrous white needle.s melting at 149—150°. The yield is about 
iS per cent, of the theoretical : 

0 1754 gaw 12-8 c.c. N,at IS-and 752 mm. N = 8-34. 

reipuires X = 8'38 per cent, 

llydroxynicotink hjdrazide, N H/N II- CO-CbHjN-OH.— Ethyl hyi^r- 
osymeotmate is mixed with enough SO per cent, solution of hydrazine 
bydrato to moisten it thoroughly, and heated on a water-bath ; after a 
few minutes a clear solution i.s formed from which, on continued heat- 
iig, tlie %draai</e separates as a white solid. After about twenty 
niniutes’ heating the mixture is cooled, the product collected, washed 
a little cold alcohol, and then crystallisiied a few times from boil- 
ing ak-uhol, in which it is rather sparingly soluble. It is readily 

u le iu water or glacial acetic acid, but sparingly so in the other 
coiiimou organic solvents. Its aqueous solution gives a yellow 
oouitioQ with ferric chloride, and reduces Fehling^s solution on 
Hie substance has no dednite nieltinc point, It remains 

vm., xau. , , 
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white up to 288°, begins to (JirkeU; 
me]te4-^ 310° : 

0'1934 gave 43'4 c.o. at 7° and 766 mm. N = 27‘4i. i 
CjHjOjNj requires K = 27 '46 per cent. 

Hydroaiynkoiink azid», Nj-CO-OjNHj-OH.— TJie bydrazide jg 
dissolved together with a molecular proportion of sodium nitrite in’ a 
12 per cent, solution of sodium hydroxide, and the mixture added drop 
by drop to the equivalent quantity of ice-cold dilute hydrochloric acid. 
The azidt separates during the operation as a white solid. It is 
collected, dried, and crystallised from benzene. 

When freshly prepared it is white, but turns pink in the vacuum 
desiccator, and gave a somewhat low result on analysis. 

It melts and decompose.s at 139 — 140° : 

0-0826 gave 23-0 c.c. N. at 12-3° and 768 mm. N = 33-36. 

rcquirae N = 341 5 ^r cent. 

Bkhydroxypyridylcarbamide, ^{NH-OjNHj-On)^.' — On boiling 
hydrexynicotinic azide with water, nitrogen is evolved, and the solution 
gradually becomes deep red. The gas evolution ceases after about 
th^-quarters of an hour. The liquid is then cooled and the 
caffemide crystallises out. Even after repeated crystallisation from 
water, the substance retains traces of pink colouring matter. It 
begins to darken at about 270°, and 6nally decomposes at about 302"- ; 

0-0627 gave 12 0 c.o. Nj at 16° and 758 mm. N ■=22-3. 

OnHjOjN^ re<iuircs N = 22-8 per cent. 

The substance is readily soluble in methyl and ethyl alcohol.? or hot 
water, but sparingly so in the other common solvents. 

On boiling the azide with absolute alcohol for half an hour, a crys- 
talline substance was obtained wliich, after four crystallisations from 
acetone, melted at 219 — 222°. This was doubtless the urethane 
COjEt-NH-CjNHj-OH, but .since it’appeared even less easy to pniify 
than the carbamide it was not further investigated. 

m6-amino-2-pyridone, NH.,-CjH,OX. — The crude hydrochloride of 
this base may be obtained either by hydrolysis of the carbamide just 
described or from 2-chloro-5-aminopyridine. The carbamide is heated 
in a sealed tube with concentrated hydrochloric acid to 125° for eight 
hours. After opeuing the tube (in which the presence of carbon 
dioxide can be readily demonstrated) the solution is concentrated, and 
the crude hydrochloride is obtained as a reddish syrup which, o“ 
standing in a desiccator, sets to a crystalline mass. 

The same substance is obtained from 2-chloro-6-aminopyridiiie by 
heating it to 120 — 125° for twenty-four hours with a methyl-alcoholic 
solution of sodium methoxide. 

On opening the tube the .alkali isquickly nouttalised by the .'uhlition 
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„t a slight ^^thyl-aTeoholio solution erf hydrogen cUoride 
Ihe-ammopy^^OTiridiseS with extreme rkjSdi^ alkaline Nation 
^ith the p^uction of a deep purple colour. After filtering from the 
precipitated sodium chloride and erapo^ing the alcohol the elide 
hydrochloride Of the aminopyridone is obtained in a form simil^o 
that produced by the former method. 

Since no means of satisfactorily purifying this hydrochloride was 
found, and since the solubility of the free base in water, together with 
its proneness to oxidation, made it clear that it would not be possible 
to isolate it in a pure state without considerable expenditure of 
aiaterial; some other inedns of characterising it was sought for, tnd 
,vas found in ^its ready conrersiou into a crystalline benzoyl 
derivative. ■ ■' 

If the crude hydrochloride, obtained by either method, is dissolved 
in sodium hydrogen carbonate solution and shaken for half an hour 
with excess of benzoyl chloride, a wliite substanoe is obtained which 
alter washing with ether, crystellises from alcohol in pure white 
needles melting at 212-5^ The yield is, however, somewhat 
disappointing. 

The analysis of tho substance taken together with its two modes t)t 
tnrmatioii proves it to be of 5-htnzoylamino-2-pyridyl Imzoate : 

01451 gave 0-3851 CO.3 and 0-0578 If.^O. 0 = 72 0; H = 4-4. 

0-1398 „ 10-4 c.c. Nj at 15-5" and 777 mm. nJs-O. 

requires 0 = 71-7; 11 = 4-4; N = 8-8 per cent. 

The same compound is readily formed by benzoylation of the amino- 
pyndone m pyi-idme .solution. The crude hydrochloride of amino- 
pyriJone, prepared from 2-ehloro-5-aminopyridine, iva,s dissolved in 
pyridine and an excess benzoyl chloride added. A heavy white 
pi-ccipitate of pyridine hydrochloride was rapidly formed. After a 
qaartei- of an hour, the mixture w.as treated with sufficient kter to 
tesolve the pyridine, when an oil .separated consisting of the excess 
0 benzoyl chloride containing the benzoyl compound in solution 
On separating the oil and adding ether (in which it is very slightly 
soluble), the benzoyl compound cry.stallised in needles which after 
biiigie crystallibatioa from aloohol melted at 211 212^ 

0 henzoylamino-2-pyridyl benzoate i.s practically insoluble in water 
and almost so in ether. It dissolves readily in chloroform and can be 
rcriystallised from benzene, but with greater advantage from alcohol. 
Ue following facts seem to show that the fl-bonzoyl group is r^ily 
0 unmatod by alcoholic potash. The substance was mixed with an 
acohohe solution of potassium hydroxide and left for twenty-four 
ouis at the ordinary temperature. After addition of water, the 
aroio was distilled off and the alkaline liquid saturated with carbon 

3.Y 2 
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dioxide, whereupon a substance waj predpitated^hiclT was sparingly 
solubldin ether or benzene, and re^ily so inssnlfehol or hot water. 
After recrjstallisation from the latter solvent it melted at 252 — 253= 
Th^t quantity of the substanc^ thus obtained was unfortunately ij. 
sufEcient for analysis, but since it thus possesses phenolic properties 
and on acidification of the residual liquid with hydrochloric acid j 
substauco erystalli.sed, which from its melting point (120°) and other 
characteristics was r eadily "identified as benzoic acid, it was in all 
probability 5-benzoylamino-%p>/ridone, CjH^'CO-NH’CjH^ON. ]t 
was also once obtained accidentally by the incomplete benzoylation of 
the'aminopyridone. 

lleductioH of 5-Benxeneazo-2-pp’{done. 

Benzeneazopyridone is dissolved in boiling alcohol, and a conceo- 
trated aqueous solution of aodUrm hyposulphite gradually added. 
The colour of the liquid rapidly diminishes up to a certain point, 
at which addition of more hyposulphite produces no further visible 
change. The alcohol and aniline produced in the reaction ate then 
remt^ved by a current of steam or by extraction with “ether after 
rendering alkaline with sodium liydroxide, and the residual liquid 
shaken for half an hour with benzoyl cltloride after the addition of 
either sodium hydroxide or sodium hydrogen carbonate. There is’ 
then precipitated the same .substance as is produced by treating 
aminopyridone with benzoyl chloride. After purification by washing 
with ether and recry.slallising from alcohol, this was unmistak.aWy 
identified by its general characteristics, its melting point (210 — 21P) 
and “mixed” melting point (210'5 — 211 ’5°), as 5-benzoylanuno-2- 
pyridyl benzoate. 

In conclusion, we have to express our indebtedness to the Goveru- 
' ment Grant Committee of the Jtoyal Society for a grant by which the 
ejpenses of thi.s investigation h.ave been largely defrayed. 

NoKIUEK.S I’oLYlEClIXIC INSTITUTE, 

Lonuo.n, N. 


CXXXII. — rlfc»//tqftc Si-leno ilium Bases. 

By Thomas Pkrcit Hilditch and Samuel Smiles. 

The preparation of aromatic sulphonium bases lias been described by 
Smiles and Le Ilossignol (Trans., 1906, 89 , 696; Proc., 1900, 22, 
155 ; Trans., 1908, 93, 745), and it has been shown that three 
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general metho4s exist by means of which ^sueh compounds may be 

obtained : 

(1) The action of tliionyl chloride on a phenolic ether (or other 
suitable aronmtic compound) in presence of aluminium chloride • 

(2) the action of sulphur dioxide on such compounds in presence' of 
aluminium chloride ; 

(3) the condebsation of an aromatic sulphinic acid or sulphoxide 

with a phenolic ether in presence of an appropriate dehydrating agent 
usmilly concentrated sulphuric acid. “ ° ’ 

The last procedure has also ^en applied by the present authors to 
the preparation of mixed fatty aromatic sulphonium deriyatives in 
the case of camphor-/3-3ulphinic acid (Tran?., 1907, 91, 519 ), and it 
appeared likely, that members of the hitherto unknown class of 
aromatic selenonium bases could be obtained by a modification of one 
of the?e methods. 

Purely aliphatic selenonium derivatiyes have been known for many 
years; Jackson {Anncden, 1875, 179, 1) prepared trimethylselenonium 
iodide and benzyldimetbylselenonium iodide by the interactidh of 
dibenzyl diselenide and methyl iodide, whilst the corresponding tri- 
ethylselenonium iodide was obtained by Pieverling (Annalen, 1877, 
189, 331) from ethyl selenomercaptan and ethyl iodide; by means of 
moist .silver oxide this substance was transformed into a base possess- 
ing a strongly alkaline reaction. Scott (Free., 1901, 20, 156) 
showed that by heating selenium or tellurium with’ methyl iodide 
in sealed tubes at 180' periodides of the aliphatic bases were formed 
thus ; ’ 

Se-(-,5CH,I = Se(Cll3y,I,,. 

The only aromatic compounds containing quadrivalent selenium 
noticed up to. the present appear to bo phenyl relenoxide and pheuyl 
fdenonic acid. DiphAyl dkelenide, (0„H,),.8e„. yields diphenylseleuium 
ilibromide, {C,jH,,)„SeBrj, when acted on by bromine, and this substance, 
treated with aqueous sodium hydroxide, give., diphenyl selenoxide’ 
(CjH 5 ),,SeO (Krafft and Vorster, ll-.r., 1893, 26, 2813); whereas, if 
the original diselenide i% oxidised with nitric acid phenylseleninic 
acid, results (Stoecker and Krafft, Ber , 1906 39 “> 197 ) 

whilst phenylselenonic acid, C,H,-.Se 03 H, is formed when’ chlorine iS 
used as the oxidising agent. 

The production of aromatic compounds containing basic selenium— 

1 preliminary account of which has been communicated to the Society 
Troc 1907, 23, 12)— has been effected (jy the action of selemum 
loside on certain phenolic ethers in presence of aluminium chloride 
IS probable, judging from the corresponding silphur aualogue.s 
' ese compounds (Smiles and Rossignol, loc. cit.), that by using 
’tenolic ethers suitably substituted in the benzene nuoleu.?, nfw 
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aromatic selenoxidea and selenimc acids would be obtained, but n j 
have^^ned our attentionisolely^b bhoso eth^^ikely , to yield the 
selenorKum derivatiyes. It is noteworthy 'Ibat 'seleniain dioxijj 
reacts much less readily than sulphur dioxide, for whilst the action of 
the latter had to be regulated by use of a freesing mixture, in the 
case of selenium dioxide it was necessary to beat the mixture on the 
water-bath. 

The aromatic selenoniuiq bases as a class are stable, strongly basic 
substances, their salts lesembling the corresponding sulphonium 
derivatives in their stability toavards aqueous sodium hydroxide 
These, however, are for the most part non-crystalline or can only he 
obtained crystalline with the greatest difficulty ; the chlorides are 
fairly soluble in water, the iodides sparingly so. In consequence 
of the amorphous nature of most of the compounds belonging to this 
group, we have only been able to obtain a few of them sufficiently 
pure for analysis ; but the results obtained leave no doubt as to their 
constitution. 

Experimental. 

Triph^netylseUnonium (C^Hj’O'CjHJjSe. 

I%ht grams of powdered aluminium chloride were dissolved in 
10 gijms of phenetole, the mixture being kept cool ; 3 grams of 
powdered selenium dioxide were then added, but no reaction took 
place until heat was applied. On warming on the water-bath, how- 
ever, hydrogen chloride was evolved copiously And the reaction mix- 
ture soon became pasty and finally almbst solid. After one hour ths 
product was decomposed with ice and any excess of phenetole was 
removed by distillation with steam. The residue was next extracted 
witb chloroform, and this extract dried and evaporated ; the substance 
left was redijsolved in alcohol and bailed w#h alfiuial charcoal, when 
after filtering and evaporating in a vacuum at the ordinary tempera- 
ture, Inphenelylsdsnoiiium chlonde (C,-H^- 0 -C 2 H 5 )jSeCl, was left ,as an 
almost colourles.s semi-.soHd mass, the yield being fairly good. 

Triphemlylselenonium Hydroxide. — Boili^ aqueous sodium hydr- 
oxide had little or no effect on the chloride, but on boiling about 
•l grams of this substance in alcoholic solutioq with dry freshly 
precipitated silver oxide for a few minutes and removing the silver 
chloride and oxide, a solution of the base was obtained. This showed 
a strongly alkaline reaction towards litmus ; the hydroxide was not 
pre^itated from solution by water, and closely resembles the tii- 
phenetylsulpbonium base. On exactly neutralising the base with 
hydriodic acid and evaporating the solution in a vacuum, the iodide 
was obtained as a pale yellow oil which conld not be solidified. 

Triphentiyhelenonium idaliniMorida wls obtained in brown flakes 
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by adding » tetn^hloride to the chloride dis- 

g lived m with water 

The 6 ubs^.WttB puflaed fo^ analysis hy twice redissMsI^ui the 
least possible amount of acetone and then pouring the hltwed solution 
into excess of water. It is exceedingly soluble in acetone and alcohol 

and melts and decomposes at about 82 83° ; * ’ 

0 2022 gave 0-0304 Pt. Pt= 15-03. 

017*90 „ 0-8897 COj and 0-0701 HjO. 0 = 4414; H = 4-38 
(C 24 H 5 , 05 Se) 2 PtClg requires Pt = 15-09; 0 = 44-58; hJ 4-18 per cent 

. Trianisylsdenanium (C|;H4-0-CH3)3Se. 
Trianisylselenonium chloride was prepared from anisole, selenium 
dioxide, and aluminium chloride by an analogous method to that used 
for the phenetyl compound, and remained as as dark uncrystallisable 
oil on evaporation of its solutions in a vacuum. The hydroxide and 
are quite similar to those of triphenetylselenonium ; the 
phtmc/uonde is a brown amorphons body decomposing below 90° and 
not; very stable at the ordinary temperature. 

The dichromate was also prepared by mixing the alcohJlio solution 
of the chloride with acidified potassium dichromate solution; a ^rown 
(wcipitate formed, which was at once collected and purifiedJiy solu- 
lion in acetone and reprecipitation by excess of water. It is an orange- 

brown powder decomposing at 08 70° : * 

0-2206 gave 0-0320 CrjO,. Ci- = 9-93. 

(CjiHj; 03 Se) 2 C'r.Pj requires Cr= 10-24 per cent. 


ffexameihyltrireiorcyhelenoiiium [C,iH 3 ( 0 *CH’ 3 ),] 3 Se, 

The condensation of t^rcinol dimethyl ether with selenium dioxide 
was .also attempted, and the chloride was obtained as a pinkish semi- 
solid in, ass, but a considerable quantity of other substances was also 
formed, and as the separation and purification of the selenium cqm- 
poiinds was exceedingly difHcult, the investigation of the base from 
this ether was not pursued further. 

The Oro-Vnio Chemistry L.nioinroiiv, 

USIVERSITY ColLEllE, 

Lomios. 
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CXXXIII . — The Relation Between Unsaturation and 
Optical Activity. Part III. Optically AcHte 
■ Salts of Acids Containing Adjacent Unsaturated 
Groups. 

By Thomas Percy IIilditch. 


• It is a fairly well-established rule that the presence of an ethylenic or 
of an acetylenic linking in an optically active compound tends to 
increase the rotatory power beyond that of the corresponding saturited 
compound; but this statement must always be coupled with the 
reservation, that, since optical activity is a physical property extremely 
susceptible to changeS of constitution, apparent exceptions to the 
general rule may not unnaturally be met with in cases in which the 
structure of the substances under observation is somewhat complicated 
Examples of such exceptions are to be noticed in the case of various 
esters of m^thol and borneol examined by Hartwall (Diss. Helsingfors, 
1904) and by the author (Trans., 1908, 93, I). With unsSturated 
groups, then, other than ibo.'C associated with a minimum change in the 
molecul* of constitution and of mass, one would not necessarily expect 
to observe such definite effects as in the latter instance ; at the same 
time, the presence of groups possessing a considerable degree of residual 
affinity frequently appears to be accompanied by increase in rotatory 
power. 

For example, the rotatory power of menthol and of some of its 
esters are given in the following table :* 


Menthol, C„His’On 

Menthyl acetate, CH/L'0./t.'„iH!s 1 

,, propiouatc, t'Jlj'CO.'r,,,!!, 

,, butyrate, CjllVCO./t',., II,,, 

„ B-phenylpropfonati, t'„H.(-t'll,,-t'H 

„ plienylacetate, 

„ bcuzoate, .1.. 

,, carbamate, S'lLu 

> ,, carbonate, L'O O'C, 


[a]... 

IM1». 

-48'<12 

- 7f)'3 

79-52 

If. 7 '5 

75-51 

llilli 

69 

If?'! 

56 -Jl 

161-9 

69-60 

190-7 

90-90 


85-] 1 


92-5'2 



. Again, it was shown in Part II of this series that the rotatory 
powers of esters and salts of cinnamic and phenylpropiolic acids 
diverged more widely from those of the original bases than those of the 
other acids investigate*! ; the following are the specific rotations of 
amyl esters of these acids as measured by Walden {Zeitsch. physiU. 

The references to the data from which the above values are obtained have alreailv 
lieen given in a prcvioiu part of this scries. 
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C'hem- 


H896, 2p, 569^ and of their salts with 


(Part 11, loc- 

c^.): 




/S-Phenyl- 

Cinna< 

Base. 

-4*8 

propionate. 

mate. 


+ 2-3 

+ 7-5 


112 *0 

-38*2 

-117 

rinrhoiiino...+^22*0 

+ 116-3 

+ 107-5 

Codtiiue - 

116*0 

-64*4 

-51*6 

C'lniiiK^ 

+ 8 0 

-1*9 

• 

-7-5 


various alkaloids 


Phenyl- 

propiolate. Succinate. 


+ 5-5 
+ .1-3 
+ 86-0 
-510 
-7T 


+ 376 
-68 8 . 
+ 159-0 
-87-8 
+ 5-1 


Fumarate. 
+ 6-93 
-61-5 
H45-6 
-81-5 
+ 40 


It is .significant that in the above salts an exceptional alteration *in 
optical activity always coincides with the presence in the molecule of 
tiio conjugated unsaturated groups next to the carboxyl group, and 
tiiat, with the esters to which attention has just been drawn, it is only 
those containing two such groups in cloise proximity to each other and 
to the optically active part of the molecule which show abnormal 
values for the rotatory power. Thus menthyl acetate, propionate, 
butyrate, /J-phenylpropionale, and carbonate possess molecular 
rotations varying be^een' comparatively small limits, - 157° to 
- L62”. If, however, another unsaturated residue is placed adjacent 
to the carboxyl group, exaltation of the rotatory power takes place. 
This is wall marked in the case of menthyl benzo.ate, where a phenyl 
and a carboxyl group are situated side by side : neither of these groups 
behaves abnormally when separated by a chain of saturated r^ioles 
tor the corre.sponding ester of /?-pheiiylpropionic acid has alm^t the 
average rotation of an ordinary menthyl ester, but as the phenyl 
group is moved up to the carboxyl, the effect of the.se two groups act- 
ing in conjunction becorae,s ap|>arcnt, the values for menthyl phenyl- 
acetate and benzoate showing progressive increases on the normal 
molecular rotation of menthyl ester.s. 

Again, menthyl carb.amate exhibiU a slight exaltation, due presum- 
ably to the conjugation of fbe .amino- and c.arboxyl groups ; and Cohen 
and Armes (Trans., 1905, 87, 1190) h.ave observed that the molecular 
rotations of the isomeric nitrobonzoic menthyl esters are much greater 
than those of the correspon.ling chloio- or iodo-benzoic esters or of- 
menthyl benzoate. This effect may similarly be ascribed to the 
presence of the nitrq-group, rich in re.--idual affinity, and directly united 
to the phenyl group. 

The present investigatioa iucliides the preparation and polarimetric 
measurement of a series of alkaloid s.alts of acids containing one, two, 
three, and four contiguous uns;itm-ated groups iii the molecule, and 
also of benzoic, phenylacotic, and )S-phenylpropionic acids; the latter 
-cues is of interest in affording further evidence that as the distance 
between two unsaturated groups increases, the optical anomaly dimin- 
ishes. The alkaloids used were brucine and cinchonine, and the 
rotatory powers of the free bases have been given in Part II of this 
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series, the same specimens^ bein^ vse4. .in Jboth investigatioBs. ti,^ 
acidsj^d were purified by ^^.‘iip^ssed tij 

corre^^elting point before being used to'pripne. tlie salts. 

The results obtained serve on the whole to justify tie’ oondusim 
that contiguous unsaturated groups exert an abnormal influence on tlm 
optical r8»tory power of a compound. ,The salts of brucihfl show a more 
consistent series of variations than those of cinchonine, for the presein^ 
of an unsaturated group adjacent to the acidic part of the moleculj 
appears to have a quite unusual result in the case of this alkaloid ' 
since the latter base is di-acidic, both possible series of its salts liavein 
some cases been prepared, and thp same order is observed to hold witl 
both mono- and di-acid salts for each series of increasingly unsatiirated 
acids. It is noteworthy, too, that the rotatory powers of solutions ij 
chloroform of those cinchonine salts pos.sessiDg the abnormal values 
jiiA mentioned increase rapidly as the concentration of the solution 
diminishes. ' 

Eiperimentai. 

The salts used were prepared by mixing equivalent quantities of 
base and acid in boiling water or alcohol, filtering and setting aside 
to .Choi or evaporate as circumstances required. After a .single 
recrystallisation the substances were sufficiently pure for polarimetrie 
meas#ement. 

B^'ucine Benzoate, C53H2,i04Nj,C,Hj02,2^H20. 

Small white crystals, readily soluble in water and alcohol, melting 
at 94-5“ : 

0 1894 gave 0 4444 CO^ and 0 1206 H.p. C = 63'98 ; H = 7 07. 
C3(,HjjOjNj,2llI.jO requires 0 = 6416 ; H = 6'60 per cent. 

Brucine I’henijlace'jile, Cj3lI.,„O,N.„0gH5Oj,l 

Square 4tblets, somewhat clHorrscent, melting at 130 — -131^: 

0-1160 gave 0-2848 CO., and 0 0698 H.p. C = 66 94 ; H = 6 69. 
Cj[H340gN.„l .Ul20 requires 0 = 66-77 ; H = 6-64 per cent. 

Brucine Anlhranilale, O.,3U2jO,N2,CjHj()jN,l|H20. 

■' Small cream-coloured crystals, soluble in water and alcohol, melting 
at 132°: 

0-1868 gave 0-4438 00.^ and 0 1074 HjO. 0 = 64-79 ; H = 6 30 , 
CjjHjkOjN,,! JH^O requires 0 = 64-52 ; H = 6 45 per cent. 

This salt separates from alcohol with 1 molecule of alcohol d 
crystallisation. A sample prepiared from alcohol was aiftlysed ; 
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0 1781 gaYe^0|362 (3Q, and 0:1132 H,p. 0 = 66-68; H:=.7-05. 

66-56; a=6-76 per * 

BrveiiM AettylanihranUaU, Cj 5 Hj^O*Nj,CoHaO,U, 4 H 50 . 

W^hite nodules, fairly soluble in water, melting and 'fftthing at 

95-97“: 

01179 gave 0-2756 COj and 0 0720 H^O. 0 = 63-75 ; H = 6-7ft 
requires 0 = 64*00 ; H = 6-33 per cent. % 

Brucine Benxoyhnlhranilate, 

Clustery of white needles, melting and foaming at 108° : 

0 1660 gave 0-3752 CO 2 and 0-0926 HjO. 0 = 62 00 ; H = 6-24. 
C3,H3j«-N3,4iH20 requires 0 = 62-01 ; H = 6-42 per cent. . 

Brucine SalietjlaU, 03 gH. 330 <N 2 ,C,H 303 . 

Fine white needles, sparingly soluble in wateh'and alcohol> melting 
and decomposing at 250 — 254° : 

0-1700 gave 0 4212 00,^ and 0-0864 H.,0. C = 67-57 ; H = 5-65. 
C 3 jH 3 . 30 ,N 3 requires 0 = 67-67 ; H = 6-01 per cent. 

Brucine Aeetylealicylale, CjjHjgOgNj.CjHgOg, 

Transparent rectangular prisms, fairly soluble in water and alcohol, 
melting and decomposing at 251° : 

0 1470 gave 0-3617 CO, and 0 0802 HjO, 0 = 67 10; H = 6-06. 
CsiHjAN, requires 0 = 66-89 ; H = 5*93 per cent. 

Brucine Bemoylsalicylate, C._,3H.3,p,N3,0nH„/\,H,0. 

Hard white prisms, moderately insoluble in water, sparingly so in 
alcnhol, fusing at 103 — 106°, resolidifying and melting finally at 

148 °: 

0 1588 gave 0-3974 CO, .and 0*0840 H.O. 0 = 68*23 ; H =5*88. 

^ “ 07*90 ; 11 = 5*81 percent. 

CiTw^ouiiie Benzoate, 0 ,, 3 lIji 30 N,, 0 ,H 30 ,. 

Thin prisms, from alcohol, melting at 186° ; 

0*1218 gave 0*3338 CO, and 0*0785 11,0. 0 = 74*73 ; H = 7-16. 

requires 0 = 75*00; H = 6*73 per cant. 
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Cinchonine Dihemoaie, ^Hj,0]Srj,^^p[j0j,2Hj0. 

Small prisms, very deliquescent in air, melting at 146° : 

0*1897 ff^ve 0'4787 COi, and 0*1126 BljO. C = 68'81 \ H = 6‘60. 

. C^3405N2,2 Hj 0 requires C = ^'98 ; H = 6*62 per cent. 

Cinchonine Diphenylacetate, C,„TT2j0^2i2C'8Hs^2>®i®20* 

An oil which solidified slowly to a horny mass, but did not 
crystallise : 

0 1596 gave 0'40I8 CO^ and 01060 H..O. 0 = 68*64; 11 = 7*38. 
C55Hjg05N2,2|H,0 requires C = 68*74 ; H = 7*04 per ceot. 

Cinchonine Anihranilate, C]jH.>,j0N2,C,ll70jN. 

Small cream-coloured prisms from alcohol, melting at 165—167°; 
0*2078 gave 0*5495^00.^ and 0*1307 HjO. 0 = 72 11 ; H = 6*98. 
OijHjiiOjNj requires 0 = 72*40 ; H = 6*73 per cent. 

Cinchonine Dianlhranilate, C,,jll220N2,20;H,02N,2iHjO. 

A <^eam■coloured microeryslnlline porrtier, melting and losinj 
water at 97 — 98° : 

Ci*1376 gave 0*3255 COj and 0*0861 H,0. 0= 64*52 ; H = 6*95. 
C33H3805N4,2Jll20 requires C = 64*60 ; 11 = 6*69 per cent. 

Cinchonine Acetyhnthranilute, 0|,H.i20N3,C3H50jN. 

Square tablets precipitated from alcohol by ether, melting at 
195—196°: 

n*l 337 gave 0*3497 OOj and 0 0806 HjO. 0 = 71*32; H = 6*70. 

requires 0 = 71 *04 ; H = 6*55 per cent. 

Cinchonine Diaceiyhmlhranilale, C,gH«ON2,20,H303N,UH20. 

A deliquescent crystalline inas.s, melting and foaming at»100’ : 
0*1940 gave 0*4640 OOj and 0*1090 H.O. 0 = 65*22 ; H = 6*25. 
CjjHjgOjNjjllHgO requires 0 = 65*39 ; H = 6*33 per cent. 


Cinchonine BenzoylanthraniltUe, 

Small needier, soluble in water and in alcohol, melting at 144° : 
0*1469 gave 0*3902 OOj and 0*0832 H,0. 0-72*44 ; H = 6*29. 
OgjHjjO^Nji^lljO requires 0 = 72*80; H-6*25 percent. 



UNSATURATION AND OPTICAL ACTIVITY. PART III 1393 


Slightly deliquesc^ prisms, melting and decomposihc at 
104-105°: ^ ' 

0 1062 gave 0-4592 CO^ and 01140 H^O. 0=63-86 ; fl=*6-46. 

requires C = 63-80 ; H = 6-33 per cent. * 


Cinchonine Salicylate, 

Large white prisms, soluble in water and alcohol, melting at 164° : 
0-1392 gave 0-3687 00^ and 0 0801 H^O. 0 = 72-23 ; H = 6 39. 
CjoHjsO^Nj requires C = 72-22 ; H = 6-48 per cent. 


Cincho^iine AcelyhalicylaU, 

An oil which solidified in a vacuum to a mass of small neelles, 
melting at 80° : 

0-1527 gave 0-3897 00., and 0 0936 H,,0. C = 69-60 ; H = 6-81. 
CjjHjoOjNjjiHjO requires 0 = 69-56; 11 = 0-42 per cent. 

Cmchouine BenxoyhalicylaU, C,,,Hj,pN2,C,,H,„0^,iH20. ■ 

An oil, which solidified in a vacuum to thin white leaflets, meltinn 
at 158°: • ” 


0161-2 gave 0-4303 CO.J and 0 0906 11., O. 0 = 72 81 ; H = 6-24. 

require.^ 0 = 72-66; H = 6-06 per cent. 

The polarimetric observations were made in dry chloroform solution 
in a 2-ilcni. tube, the temperature, except where otherwi.se indicatedv 
lieing 21 , The following tables show tha sjiecific and molecular 
i-otatory powers obtained for each .salt, together with those of the free 
base.s. The first table deuhs with tho.-e .acids containing two uu- 
saturated groups at varying distances from each other in the molecule ; 
the effect observed in the case of brucine .salts diminishes progressively 
as the phenyl group is moved away from the carboxyl residue, whilst 
with cinchonine benzoate, as previously mentioned, an altogether 
abnormal value obtains. 

Tabi.k I. 


Brucine salt. 

1 tTceiita,''!* ■ 

oiiK'entiatitiu ; 5 , 


t’iin lioiiint.* &ilt. 


L“Jd. [M]^. 
. - 122-0 -480-7 

W.,c -. 05.4 _ 131.1 

rlitiivi- 1 

acftiV 1 -161-7 

{■'henyl- \ 

l'>'"liioiiic f -38 -2 -207-7 


U)„. [.\|],,' laj„. [M],,'. 

122-0 I.SO-7 t ‘2-22-0 n-.:-.2-7 
-2D-0 -l- 29 -Cf J l.tl 0 r,si2-.-i 

—32-2 -170-7 +107-0 +005 6 
-3S-5 -‘209-2 +116-2 +600 7 



+ 2-22-0 +652-7 
-. 163 0 +877-0 


-«09 0 +616 9 
+ 1-20-5 +715-7 


* TemIH‘latlIFo=20^ 
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Xflio s^ies of acids oontaming g^ups hav, 

been n^, one consisting of anthi^nuUc, acetyj^^hianUii^ ^d benzoyl, 
ant^ranilic acids, the other of the correeponding derivativw'of salicjljj 
acid. It is obvious that in each case there are* acids containiog 
succ^sivrtiy two, three, and four groups possessing varying degrees of 
lesidnal afBnity united to the carboxyl residue in the molecnls ; at the 
same time it must be remembered that the molecular weight of 
ntembers of the series varies somewhat widely, and therefore the 
rotations observed can only be interpreted as a somewhat rouoh 
indication of the effect of conjugated unsaturated groups. It is hoped 
that the results of mea.surem6nts of derivatives of acids containing 
conjugated ethylenic linkings (which involve minimum change of 
molecular weight) will shortly bo ready for publication. In the 
nieyitiuie, as the following tables show, it is clear that increase in the 
number of adjacent unsaturated groups tends to increase the optical 
effect. 


Table II. 


Add. Brucine salt. Cinchonine mono-add salt. 

Percentage . . , ' ■ . 

concentration : 5. 2.b 5. 2.'.. 


[olo. 
- 122-0 
Benzoic ... -25-4 
Anthrauilic -9-0 
Acetyl-^ 1 
anthraniUc J 


H-5-2 


Benzoyl- 1 
^mthranilic/ 


-I-24 0 


[Jlja- 
-4S0-7 
- 131 1 
-47-.3 

-f29-S 

-H56-2 


(ale- [.'U,.- 
-122-0 -4S0-7 
-25-0 -129-0 
-8-8 -40-7 

-4 5-0 -428-7 
4-24-1 4-154-9 


[a]e. [M]„. 

4-222-0 4-662-7 
4-141-1 4587-0 
4 162-8 4 701-7 
+ 125-8 4596-0 

4144-2 4771-5 


[ole- t.M]„ 
4 222 0 + 652-? 
4163-0 4 6(8-1 
4 176-6 4161-1 
+ 141-2 + 667-9 

+ 161-8 +8656 


Acid. Cinchonine di-acid salt. 

IVri-entagc coHcentralion ; 5. 24. 



[a]u. 

l.'l]u. 

[«]»• 

[Mb. 


+ ‘J‘22 0 

•I-G52-7 

+ 222 0 

+ 6527 

Beuzoie 

+151-0 

+ 812-5 

+ 163-0 

+ 877 0 

Anlliranilic 

^101•4 

+ 910-0 

+ 173-0 

+ 082-4 

Acetylanthranilic 

+111-3 

+ 

+ 121-6 

+ 792-7 

Benzoylaiilhrimilic 

+113-3 

+ 883-1 

+ 122-6 

+ 951-5 


Table III. 




Acid. 

Bmcine salt. 

(.'inchonine moiio-aciJ halt, 

Porccnta^c 
concentration : 5. 

2i. 

5. 21 



[-1.S 

IM]d. 

(«]d. 

IM].. 

(«].• 

[MJ.. 

[a]o. 



- 192-0 

-480-7 

-1220 

-4SO-7 

+ 222-0 

+ 662-7 

4 222 0 


-25-4 

- 131*1 

-2.v8 

-129 0 

+ 141-1 

+ 687-0 

+ 163-0 

+ {i78'l 

Salicylic ... 

-Kid -2 

+ 75-5 

+ 1 1-6 

+ 77-7 

+ 142-3 

+ 614-7 

+ 157-8 

-1 6S17 

Ace^Uali' 

cylic 

i + 16-1 

+ 86 '7 

+ 15-6 

+ 89-5 

+ 135-0 

+ 640-0 

+ 112-8 

+ ii7t>-9 

Benzoyl- 

salicylic 

- ±0-1 

±0-6 

±0*0 

±0-0 

+ 137-3 

+736-9 

4 156 0 

! m2 
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('XJXlY.—TIie Prejyaration of Disulphides. Part II. 
J he Action of Alkalis ou Sodium Alkyl Thiosulphates. 

By Thomas Slater Price and Douglas Frank Twiss. 


Is a previous paper (Trans., 1907, 91, 2021), a method has oeen 
(Icscrilied for the preparation of dibenzyi and diethyl disulphides by the 
electrolysis of the corresponding sodium alkyl thiosulphates in neutral 
or alkaline solution. Whilst endeavouring to extend this method, to 
the preparation of the nitrobenzyl disulpihidcs, it was found that the 
aildition of alkali, preferably sodium carbonate, to the solution of a 
sodium nitrobenzyl thiosulphate causes a more or less rapid pre^ipita-' 
tiim of the corresponding nitrobenzyl disulphide. The three nitrobenzyl 
rlisiilphide^have been isolated in this way, and the method of their 
fiieparation is described in ^he succeeding paper. These observations 
raturally led to an investigation of the action between alkalis and 
sodium ethyl and benzyl thiosulphates, with the result that the* 
eoriesponding disulphide was obtained in each case. 

At the time the above experiments were made, there w.as, ns far as 
could find, no experimental evidence concerning the action of 
alkalis oit these organic thiosulphate compounds, which is surprising 
ivlien one considers the time that has elapsed since their first isolation 
(Bimte, Ber., 1874, 7 , 646 ; Purgotti, VazzMa, 1890, 20 , 25). Spring 
18i4, 7 , 1162) states that sodium hydroxide hydrolyses ethyl- 
tliiosiilplmryl .chloride to sodium ethyl thiosulphate. 


C,H,'S,02C1 + 2XaOH = Cjll.-S^O^Ka + NaCl + H„p, 


lint cicutions no further action: 

Gntmanu {Ber., 1907, 40 , 2818) refers to the subject in a raper on 
tie action of sodium arsenite on sodium ethyl thiosulphate. The 
reaction takes place in alkaline solution with the formation of ethyl 
ncicaptan and sodium arsenate according to the equation , 


I'oHy S/),N8 + NaOH + Na, AsO, - C,Uj-SH + Na^SO, + Na, AsO,. 
tirpl.ui.itiou of this reaction, OutmaTiD assumes the formation of 
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an wt^mediate compound, CA'S-OH (^oe^l J^dfipero.xidel, 
according to the equation 

j CA’SsO A + ^^CjHj-S-OH + NajSOji 

This intermediate compound then oxidises the aiSenite to arKecate^ 
being itself reduced to mercaptan at -the same time. No experimental 
evidence is given for the existence of such an intermediate 
compound.* 

Our investigation of the action of alkalis on sodium ethyl anj 
benzyl thiosulphates was practically complete when a paper was 
published by Gutmann on the same subject (Ber., 1908, 41, 1650), 
Since his results were not in agreement with ours, it has been 
necessary for us to test some of his conclusions. 

Most of our experiments have been carried out with aqueous soln- 
■•bus of sodium benzyl thiosulphate. At the ordinary temperature tie 
addition of sodium hydroxide, sodiuin carbonate, or ammonia causes 
the slow deposition of a white solid, which is dibenzyl disulphide, If 
the mixture is heated, the deposition is complete in lessihan an hour, 
but the separated disulphide, although fairly pure (m. p., without 
recrystallisation, 69^ instead of is contaminated with a small 
quantity of a red substance (possibly tbiobenzoyl disulphide, 
CcIfi-CS-iS,-CS-CeH.) 

which renders it pink. The yield of disulphide is always about 65 
per cent., never more* The pale brown filtrate has a slig^ odour of 
mercaptan, which is probably due to (,he .action of the sodium 
hydroxide on a very small proportion of the residues (see 

later) before these couple to form disulphide, aqueous sodium hydroxide 
being without action on free diben/.yl disulphide. The rest of the 
benzyl radicle for'ms sodium benzoate and tiiiobenzoate, which remoi)! 
in solution. The inorganic products in the solution are sulphite, 
sulphide, and a small amount of sulphate. It is found that three 
molecules of sodium benzyl thiosulphate react with approximately four 
molecules of sodiuin and potassium hyilroxides, giving approximately 
one molecule of dibenzyl disulphide. 

The reaction is probably very complicated, but the chief stages may 
be expressed by the following equations : 

. 3C„H, -CHj-S .OjXa + 3Na01I = SC^Us-CHj-S- + SNa^SOj + SllO', 

20|.h“-CH2-S- - (CJI.-CH ,)A 

CA’CH/S' + 3110- + NaOIf = C,II,-CO-SNa + 3HjO. 

The third equation account.s for the fourth molecule of sodium 
hydroxide, but there are undoubtedly a number of subsidiary reattioos 

* At the end of the above iKqxT, Gutmann mentions that he has fmnid d'-it 
iodine has no action on sodium ethyl thiosulphate. He has apjiarently ovtulo,, u 
the [oevious work on the subject (eompaTC Slator, 'IVans., 1001, 85, .v. 
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which occM at thft aam^tiine. For example, some sodium 
sulphide IS formed fro^the sodiank. ihiobeezoate, 


hydrogen 


W-SNa + NaOH = C^Hj-COjNa + NaSH. 

^Iso some sulphite is oxidised to sulphate by the hydroxyl 
represented in the above equations. 


gronpg 


The fact that the three nitrobenzyl disulphides have been prepared 
in a similar manner, and that the yields never exceed 60 per cent 
(although frequently less), constitutes a further con6rmation of the 
above equations for the reaction in aqueous solution. 

Qualitative experiments on the action between aqueous solutions of 
sodium hydroxide and sodium ethyl thiosulphate were also carried out 
An oil separated, which was found to be diethyl disulphide. 

Gutmann, in his last paper, gives the results of a quantitative 
investigation of the action of potassium hydroxide on sodium (orpota#- 
iuiii), ethyl, amyl, and benzyl thiosulphates. The reactions were 
however, earned out in alcoholic solution. The amounts of alkali used 
and of sulphite formed were in very good agreement with the equation 


C^H.-S^OjK + KOH = CjHj-S-OH + K^SO^ ; 


in no case was sulphate formed. In only one experiment was aqueous 
potassium hydroxide used, and then it was found that more alkali dis- 
appeared than corresponds with the above equation, which fact is in 
agreement, with our results. Gutmaiiu offers no explanation of 
this, 

The hypothetical substance Cjllj-S-OU remains in solution (the 
potassium sulphite being insoluble in alcoliol), and its characteristic 
reactions (in solution) are stated to be as follows: (1) The solution 
has only a very faint mercaptan odour,* unless water is added. 
(2) kVhen heated with sodium arsenite, mercaptan anif arsenate are 
formed. (3) Potassjum thiocyanate is formed on digesting with a 
solution of potassium cyanide and sulphide. 

Ill a footnote on p. 1653 he writes : “ A solution of C.^H,-S-OH can 
also be obtained in the following manner. To a cold aejueous solution 
of sodium ethyl thiosulphate is added'au excess of 50 per cent, sodium 
hjdroxide and the mixture heated for some time at 40’. Most of the 
sulphite separates, and an oil swims on the aijueous solution. Tliis 
0' gives the reactions with arsenite, cyanide, and sulphide.” This 
ootiiote gave the clue to an explanation of Uutmann’s results, since 
'fe had already found, as stated above, that this oil is diethyl disul- 
phide. On further investigation, we have also found that the odour of 
» tyl disulphide becomes much fainter when dissolved in alcoholic 

■vIuhIT"" '‘‘’'.'"“"‘'y of Jivtliyl disulphide with that of ethyl 


'tT- XCHI. 


4 7 . 
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potash, and that, furthemore, it gives -Ihe abate- inaAtioned-jreactinr,. 
with ar^Ite, and.witb a mistorel^il’ejaaim 
It would thus appear that the substance CjHj’S'OBriiwIaht liecj 
proved to exist, since diethjl disulphiSe accounts forjiU the reactions 
given. In further confirmation of this, we have isolated the con- 
pound formed by the interaction of spdium ethyl thiosulphate and 
potassium hydroxide in alcoholic solution ; this solution should 
.ucoording to Gutmann, contain the compound O^Hj-S-OH. However 
on the addition of water and extraction with ether, diethyl disulphide 
was isolated and identified Iiy its boiling point and by the formation 
of the characteristic addition compound with silver nitrate. The 
yield was poor, since it was somewhat difficult to separate the alcohol 
and the disulphide. 

Jt seems probable that the meclmnism of the action of alkalis on 
sMium alkyl thiosulphates is not the same for each of the latter 
compounds, except in so far a.s the production of disulphide and 
sulphite is concerned ; for example, in the reaction between sodiuiii 
etliyl thiosulphate and potassium hydroxide, either in alcoholic or in 
iu}ueous solution, no sulphide appeai-s to be formed, but sulpliide is 
formed in both aqueous and alcoholic solution with sodium benzyl 
thiosulphate, althoiigli apparently in smaller amount in the latter 
case. Again, with an alcoholic solution of sodium benzyl thio- 
sulphate, the reaction appears to be further complicated by the 
production of an appreciable rjuantity of mercaptan, the odour of tliis 
being much more marked than when aqueous solutions are used ; this 
is in accordance with the observation that alcohhiic potash does slowly 
attack dibenzyl disulphide. 

We have not further investigated the discrepancy between tho 
quantitative results obtained by Gutmann in alcoholic solution .and 
those obtained by us with aqueous solutions, since Gutmann states 
that he is continuing his work on tho subject. It may possibly be 
attributable to the following caii.so. The first step in the action of 
alkali on sodium alkyl thiosulphates, as previously stated, is probably 
represented by the equation : 

3 R-S., 03 Na + 3MaOH 3KS- + SNa^SOs -I- 3HO-. 

In alcoholic solution the sulphite, being insoluble, separates out .as 
soon as it is formed, and is thus not further oxidised to sulpliuto. 
The oxygen from tho three hydro.xyl groups may then be absorbi J by 
sodium ethoxide, and the GbS re.sidue.s are therefore free to couple 
together to disulphide without being further affected. On the other 

* At the end of hie piqar, Gatinaiiii meutiuus that he iateods to inve.-ii^a 
farther the action of araeiiite, tyanifle, Ac., on diaulphidaa, but it was iieo'^siiry lor 
ua to perform the above qualitative teats to make our work complete, b e lurvu 
not tested hia quantitative reaulta. 
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hand, W aqueous solntiop, tlia sulpbite ia partly oxidised to sulphate, 
^nd at t^e.aaii^tiii^!ie^ii[y|;eiQftberated from the . bydif^^ groups 
attacks some of the TK8 residue. ‘1 

That this explanation is a feasible one is borne out by the fadt that 
the presence of a good reducing agent, such as sodium hyposulphite, 
affects the action of sodium hydroxide on sodium beniyl thiosulphate, 
causing the separated disulphide to be practically colourless, and at 
the same time increasing the yield. 

Experimental. 

Sodium Elhyl Thiosulphate and Alkali. 

A mixture of 15 grams of ethyl iodide, 40 c.e. of 90 per cent, 
alcohol, 30 grams of sodium thiosulphate, and 30 c.c. of water^as 
healed for an hour on the water-hath, using a reflux condenser. To 
the homogeneous solution, which now contained sodium ethyl thio- 
'sulphate, was added a solution of 15 grams of potassium hydroxide in 
30 c.c. of water, and the mixture re-heixteil for a quarter of an hour. 
The oil which separated was extracted with ether, and, after distilling 
off the latter, 2'6 grams of diethyl disulphide, boiling at 150"fl51°, 
were obtained. This constitutes a '44 per cent, yield, but some of the 
disulphide was obviously lost by distilling over with alcohol below the 
correct boiling point. The disulphide was fully identified by its 
odour, boiling point, and formation of the characteristic additive 
compound with silver nitrate. 

Sodium Benzyl Thiosulphate and Alhdi. 

A known weight of sodium benzyl tbiosulphato was dissolved in 
water, 25 c.c. of a potassium hydroxide solution of kndwu strength 
(appi'O-x. 3,V) added, and the mixture heated on a water-bath dn an 
atmosphere of hydrogen for two hours. The separated disulphide 
was filtered off, dried, and weighed. The iiltiwto was diluted to 
2j0 c.c., and an aliquot portion treated with cadmium carbonate in 
order to remove the sulphide. The sulphur thus removed was con- 
verted into barium sulphate, the weight of which gave the amount of 
sulphur as sulphide (and a.s thiobeuzoic acid).* 

The sulphite waa estimated in the filtrate from the cadmium 
carbonate by titration with iodine, whilst the sulphite and sulphate 
were estimated iu part of the same solution by oxidation with bi’omiue 

* From the fact that in the analysis the whole of the sulphur is accounted for by 
tlio sulpliide, sulphite, sulphate, and dibenzyl diaul]dtidc, it is probable -that the 
thiobeuzoic acid yields its sulphur to tho alkaline emulsion of cadinium carbon. i to, 
its sulphur, therefore, beipg included in the number for the sulphide. 

i y. -2 
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water and precipitatigft aa .barium sulphate^' (oo^jare Qj^tmann, 

Zeitsch. anal. Ohm., 1907, 46 , 485).' 

Sulfide 

Benzyl (+thio- Dibeiizyl 

sodium tliio- KOH Sulphite Sulphate benzoic acid) disulphide 
sulphate taken, used. formed. formed. formed. formed. 

I. 0'0257 b‘0343 0'0238 0'0063 0*0067 O’OOSlSmols. 

that is 3*0 4*0 2*78 0*78 0*/9 0*95 ,, 

II 0*0271 0*0363 0*0*252 0*0043 0*00745 0*00894 „ 

that ‘is 3 0 4*0 2*80 0*47 0*83 1*0 

In each experiment the number ot atoms of sulphur contained iu 
the sodium benzyl thiosulphate taken was six ; in the first experiment 
the number ot atoms of sulphur found as sulphite, sulphate, sulphide, 
and disulphide is 6'25( = 2*78 + 0*78 + 0*79 + 2 x 0*95), and in the 
second experiment, 6*10( = 2*80 + 0*47 + 0*83 + 2 x 1*0), which is j, 
satyfactory agreement for measurements of this kind. 

In an experiment in which sodium carbonate was used instead of 
potassium hydroxide, 3 grams (3 mols.) of sodium benzyl thiosulphate 
gave 1*10 grams (1*01 mols.) of disulphide. 

The presence ot tliiobeuzoic acid in the solution from the action of 
caustic alkali was proved by acidifying and extracting the oily 
precipitate with ether. The residue from tlie ethereal extract con- 
sisted of benzoic and fhiobenzoic acids. The latter was identified by 
preparing a solution of the sodium salt, which gave a greenish-yellow 
precipitate, turning red on standing, with a solution of copper 
sulphate. A more satisfactory test for the thiobenzoic acid was 
the formation of benzoyl disulphide, (C,,IIj*CO) 2 S 2 , by oxidation 
(compare Fromm and Schmoldt, Her., 1908, 40, 2861). A solution 
of potassium ferrioyanide was added to the alkaline solution, of the 
mixture of sodium benzoate and tliiobenzoate ; after some hours, the 
benzoyl disulphide was filtered off. After recrystallisation from 
alcohol, it melted at 128*', becoming purple in colour at the same 
time.* 

The benzoic acid was detected in tho filtrate from, the benzoyl 
disulphide by acidifying and extracting with ether. The residue 
from the ethereal extract, after reciystallisation from water, melted 
at 121°, and responded to the usual tests for benzoic acid. No 
attempt was made to e.stimate the amounts of benzoyl disulphide and 
benzoic acid ; the quantities obtained were only small. 

Part of the expense of the foregoing investigations was defrayed by 
a grant awarded by the Committee of tho Research Fund, for which 
we wish to express our thank.s. 

Municipal Tf.chnical .Sciiooi, 

lilKMINOIIAM. 
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OXXXV . — The Preparation of Disulphides. Parf~III. 
The Nitrohenzyl Disulphides. 

Thomas Slater Price and Douglas Frank Twiss. 

In- a previous paper (Trans., 1907, 91, 2021) a method has been 
described for the preparation ot dibenzyl and diethyl disulphides by 
the electrolysis of the corresponding sodium alkyl thiosulphates in 
neutral or in alkaline solution. While endeavouring to extend this 
method to the various nitrohenzyl disulphides, a solution of sodium 
^nitrohenzyl thiosulphate was rendered alkaline by the addition of 
sodium carbonate, with the unexpected result, however, that a precipi- 
tate began immediately to separate out slowly. This did not i^feur 
when sodium hydrogen carbonate was used in place of the normal 
carbonate, and the electrolysis of this solution gave a brown, sandy 
deposit, which became gradually paler in colour on repeated reorystal- 
lisation from alcohol. Later work showed that this deposit was 
probably impure p-nitrobenzyl disulphide. Even when r^bon 
dioxide was passed into the solution during electrolysis, the depbsited 
solid was strongly coloured. Electrolysis in a solution acidiBed with 
sulphuric acid gave no definite result, possibly because the formation 
of disulphide depends on the reduction of the complex thiosulphate 
ion, which is not present to any great extent in sulphuric acid 
solution. 

iilect^olysis of a solution of sodiuin 7?i-nitrobenzyl thiosulph&to con- 
taming sodium hydrogen carbonate (sodium carbonate again caused 
tlie formation of a precipitate) gave a pasty mass, which appeared to 
be ,a very impure »i-nitrobenzyl disulphide. 

In the electrolysis of a solution of sodium o-nitrobenzyl thiosulphate 
to which sodium hydrogen carbonate had been added (sodium 
carbonate could not be u.sed for the .same reason as above), only a 
small quantity of an oil was obt.ained, which, from its odour, con- 
tained some o-nitrobenzyl mercaptan ; there was no solid formed. 
The resistance to reduction, and the formation of mercaptan instead 
of disulphide, is possibly due to tho nitro-groups in the ortho-position 
offering steric hindrance to tbo coupling of the two NO.,-C 5 H,-CH 2 -S- 
residues. 

Although the electrolysis ot tho sodium nitrohenzyl thiosulphates 
offered little promise as a method for preparing the corresponding 
disulphides, a successful method of prep-amtion was immediately 
forthcoming. An examination of the solid produced by the inter- 
action of sodium p-nitrobenzyl thiosulphate and sodium carbonate in 
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solution, . showed that i^as' % Mq^wd disn^hld,9|,moreo|^, not 

only coifld the reaction’M app^ito the *ro- a^ e-nitro^«yl thio. 

sulphates as well, but it held also for other complex thiosalphates, 
such as sodium ethyl thiosulphate and sodium benzyl' thiostdphate, 
The formation of diethyl and dibenzyl disulphides in this manner is 
described in the preceding paper. 

In the preparation of p-nitrobenzyl disulphide by this method, 
sodium hydroxide cannot be used, since the disulphide is very sensi- 
tive to caustic alkali, giving a deep brownish-red substance, of at 
present unknown constitution ; but in the cold, sodium carbonate 
causes the slow precipitation of a creamy-white mass of the disulphide, 
It is not necessary to isolate the sodium p-nitrobenzyl thiosulphate, 
since the solution obtained by boiling together p-nitrobenzyl ohloiiJe 
and sodium thiosulphate in aqueous alcoholic solution may be used, 
The yield amounts to about 60 per cent, of that theoretically expected 
from the nitrobenzyl chloride taken, so that the reaction is probably 
similar to that with sodium benzyl thiosulphate and alkalis [loc. cit.). 
Even in the absence of alkali, solutions of sodium p-nitrpbenzyl thio 
sulphate very slowly deposit the disulphide. 

In a similar way, m-nitrobeuzyl disulphide has been obtained from 
a solution of sodium m-nitrobenzyl thiosulphate. The use of sodium 
hydroxide causes the precipitated disulphide to be somewhat pink in 
colour, whilst sodium carbonate gives a white solid, which is prac- 
tically pure. The reaction with sodium carbonate is slow at the 
ordinary temperature, being unfinished even after a fortnight, but tlie 
product is much less pure if heating is resorted to. • 

Similarly, o-nitrobenzyl disulphide has been obtained frqm solu- 
tions of sodium o nitrobenzyl thiosulphate. As with the meta- 
compound, the re.action [rroceeds very slowly. Sodium hydroxide 
causes a more rapid precipitation than does the carbonate, but the 
separated disulphide then has a tendency to pastiness and is less 
pure. The yield is poor in both ca.ses, sodium^ esarbonate after 
several days giving a yield of 2-^ )ier cent, calculated on the nitro- 
benzyl chloride taken ; tins yield i.s jxiorer than that of either of the 
corresponding meta- or para-compounds. Warming the mixture does 
not hasten the precipitation, but gives a strong odour of the o-nitro- 
benzyl mercaptan, confirming the idea that the nitro-group m 
the ortho-position causes steric hindrance to the formation of 
disnlphide. 

It will thus be seen that although the nitrobenzyl thiosulphate 
compounds do not behave towards electrolysis in the same way as 
the unsubstituted sodium benzyl thiosulphatci, they yet follow a 
general reaction of these organic thiosulphates with solutions of 
al^lis. 
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The gWw«m* in c<»ui1|9 of this invwtigation 

have the'o.^^obonzyf 'disulpj^lde ~^^^ahoda 

^ l/oreatjft., 18^, 10, 874) haring heen proved to he in rhalitv^the 
porresponding mercaptan (Gabriel and Stelgner, Btr., 1896, 29,161). 
Jhe melting points of these three disulphides stand in the order ; 
para, 126 5°; ortho, 109-6°; meta, 103°. 

During this investigation, the three sodium nitrobenzyl thio- 
sulphates have been isolated ; they are all crystalline substances, the 
Bieta-compound having a taint green fluorescence. 

Experimental. 

Sodium -p-nitrobemyl IhiosulpImUs, NO.^-CgHj-CHj-SjOjNa, is readily 
obtained by boiling together 20 grams of p nitrobenzyl chloride with 
30 grams of sodium thiosulphate in 60 c.c. of alcohol and 00 e.crof 
water for one hour. The liquid, on cooling, deposits crystals of the 
sodium p-nitrobeuzyl thiosulphate, which can be purified by reciystal- 
lisation from alcohol. A further quantity cart bo obtained from the 
original mother liquor by evaporation to dryness and extraction with 
alcohol ; , ^ 

0'-l:532 gave 0-1174 NajSO,. *lla = S-39. 

retpires Na = 8-48 per cent. 

^^■Xitrahtnzyl disulphide, (NO/0,iH,-CH,j),jS.,, i.s prepared by the 
action of sodium carbonate on sodium p-nitvobcnzyl tliiosulphate. 
I'^periinents were performed to iiml the best conditions for the 
formation of disulphide. In each c.isc a .solution of SPilium..carbonate 
containing 30 grams of the crystallised .salt in 60 c.c. of water 
was used. 


^Vi i^lit of Na 
litij7yl thiiiMiIplialf, 

Wal(-r, 

Stklium 

tMiliGiiiilo sitjiiii.in, 

\Voiglil of 
lUsiiljihiilp, 


O.f. 

r.C- 

gJ’nni. 

2 

10 

1 

'o-70 

2 

10 

•It; 

0-70 

2 

40 

i 

0'76 

2 

40 

30 

0-72 


Within the above limits, alterations in concentration do not seem 
to have much effect. The highest yield is appt-oximalely 60 per cent, 
on the thiosulphate compound taken, showing tlie reaction to be 
similar to that with sodium benzyl tbiosulpbate (foe. cil.J. A 
solution of pure sodium p-nitrohenzyl thiosulpbato slowly deposits 
tlie disulphide, but even after moutlis the amount formed is very 
Bmall, 

If a solution of- sodium hydroxide be used instead of sodium 
carbonate, there is an immediate brownish-red precipitate of very 
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impure disulphide, t^^Tsolour^being due to the further action of the 
alkali on part of the^isulphid^formed. *j 

It is not necessary to isolate the thiosulphate compound in order tfl 
prepare the disulphide. Instead of allowing the product of the inter, 
action of nitrobenzyl chloride and sodium thiosulphate to crystallise, 
an equal bulk of water is added, and then, when cold, a fairly dilute 
aqueous solution of sodium carbonate, containing approximately the 
same weight of crystallised sodium carbonate as of nitrobenzyl chloride 
originally taken. After standing for one or Iwo days the creamy 
white precipitate of disulphide is collected, washed with water, thet, 
wi4h dilute acid to remove alkali, towards which the disulphide is so 
sensitive, and again with water. After recrystallisation twice from 
alcohol it is pure, and is then obtained in pale yellow needles, meltin» 
at 126'fl°. It is fairly soluble in hot alcohol, but very soluble in 
pyridine. . Its solution in alcohol gives a deep blood-red coloration 
when mixed with alcoholic potash : 

0-2988 gave 0-4160 BaSO,. S = 19-12. 

CjJI,,iOjN.>S 2 requires S«= 19-05 per cent. 

Sodium m-nilrobtnztjl thiosulphate is prepared in exactly the sams 
manner as the para-compound, nsinv^m-nitrobenzyl chloride. It is a 
pale yellow solid with a faint grer . IBuorescence. Although recrys- 
tallised from 90 per cent, alcohol ft apparently contains water oi 
crystallisation : 

0-8265 gave 0-2055 iTa^SO^. Na - 8-06. 

After recrystallisation 0-3720 g.avo 0 0919 Na = 8-00. • 

After atiotherrecrysfeillisation 0-4240 gave 0 1048 Na.^SO^. Na = 8-01, 
CyHjOjNS.^Na.HjO requires Xa = 7-96 per cent. 

m-Nitrohenzyl disidphide. A mixture of 10 grams of m-nitrobenzyl 
chloride, 20 grams of sodium thiosulphate in 40 c.c. alcohol and 40 c c 
of water was heated under reflux for one hour ; the resulting solution 
was diluted with an equal bulk of water, and after the addition of 
15 grams of crystallised .sodium carbonate dis.solved in 30 c.c. w.iter, 
was allowed to stand. The precipitation of disulphide look place 
slowly in the cold, but became more rapid on warming to about 60°; 
heating more strongly cau.sed the separated disulphide to be pinkish 
in colour, owing to contiiminivlion with impurities. The disiilpliMe 
formed from the cold solution was pure after one recrystallisation from 
alcolnl. It forms pale yellow cry.stals, melting at 103'’ : 

0-2982 gave 0-4131 Ba.SO,. 8=19 05. 

0-2920 „ 0-4066 BaSO^. 8=19-12. 

requires 8= 19-05 ^)er cent. 

Sodium o-nilrohenzyl thiosulphate was prepared in a similar m inner 
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to the para- and^meta-compoundB. It js a pale yellow, crystalline 

solid : 

• 0-2016 gave 0-0521 ^NajSOi- Na = 8-37. 

CrHgOjNSjNa requjres Na = 8-48 per cent. 
o-Jfitrobtnzyl disulphidt. A shlution of the thiosulphate compound 
was treated with sodium carbonate solution, the process being exactly 
the same as dereribed for the preparation of the meta-compound. The 
o-nitroheuzyl disulphide separated out slowly for several days. The 
product was collected, washed with water, then with dilute acid, and 
finally with water. It was purified by recrystallisation from alcohol, 
and was then obtained in pale yellow crystals melting at 109-5° : “ 

0-1735 gave 0-2437 BaSO,. 8=19-28. 

^14^^1204^^282 i-aquires 8 = 19-05 per cent. 

Part of the expense of the foregoing investigation was defrayed by 
a grant awarded by the Committee of the Research Fund, for which 
W0 wish to express our thanks. The research is being continued. 

ClISMICAL DsPAlrrMEXT, 

Mu.NicirAi, Technical .S- hool, 

UinMINGHAM. 


l^XXVI. Soliihilili/ of Sifrrr Chloride in Mercuric 
d\'itru/<; Solution. 

By Bertram Haward Bottle .and John Tiib-jdore Hewitt. 

Ahout a year ago a short note av.as coiinmmicated by one of the 
present authors (Proc., 1907, 23, 10) describing the isolation of a 
basic mercuric chloride, Hg„0,,CI,.. which app.arently had not pre- 
viously been observed. Some difficulty was at first experienced in 
carrying out the analysis, .since it w.as found that a solution of the 
substance in dilute nitric acid gave no precipitate with medium 
amounts of silver nitrate solution ; indeeil, it was at first supposed 
that the substance possessed the formula HgP(OH),,, which requires 
88-88 per cent, of mercury, whilst HgjO-.a, requires' 88-82 per cent,, 
two estimations having given 88-53 and 88-65 per cent, respectively. 
The fact that the compound suffered no appreciable loss of weight on 
prolonged heating at_110° made it necessary to look for a further 
ause than the presence of hydroxide water for the low percentage of 
mercury (llgC^ requires Hg = 92'59 per cent.), and a few experiment-s 
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of a ^ualitatire nature soo,^ ^wed that silver chloride is readily 
dissol^ bj a goIatib'n''bf merbwle sitrate containing freeinitjric acid. 

As a result of this "observation, nnrneronSi^easQremeiits of thi 
solubility of silver chloride in mereuric nitrate solutions were carried 
out, and only when the experimentsf. work was practically completed 
the authors became aware of the fact that measurements of a similar 
nature had been executed by H. Morse in the Leipzig laboratory 
with the object of determining the dissociation constant of mercuric 
chloride (^Zeiisch. physikrd. Ch&nt., 1902, 41, 709). 

Despite this fact, it may be worth while to record the new observi. 
tiqps, since different concentrations have been employed and the 
influence of varying amounts of nitric acid has been studied. In 
calculating the dissociation constant of the -mercury- chlorine complex 
contained in the solution, a different method has been adopted, the 
constant so determined, whilst of the same order as that given by 
Morse, being apprecialrly greater in magnitude. 

One of the first observations relating to mercury salts and silver 
halides is due to Gay Lussac, who noticed that the former hindered 
the titration of chlorine by means of silver nitrate. VVackenroder 
{AMnalen, 1842, 41, 317) ob.scrved that the silver halides dis.solve 
comparatively easily in mercuric nitrate solutions, and Stas (diin. 
Chim. Phyi., 1874, [v], 3, 179) mfde a few estimations of these 
solubilities. The fundamental cause only became apparent on the 
acceptance of the theory of ionic dissociation ; the solubility of silver 
chloride in water is such that one may assume a practically complete 
dissociation of the silver chloride, but if ions capable of dischargig 
the chlorine ions be added to the solution, more silver chloride will 
dissolve in order to preserve the coDstaiioy of the solubility product 
for this salt. This was recognised by Luther (Zeitsch. physikal. C/iem., 

1901, 36, 402), who suggested that the extent of the ionisation of 
the mercuric chloride could be determined by measurement of the 
solubility of silver chloride in mercuric nitrate solution, for, since the 
solubility product of silver chloride is known, one immediately obtains 
a measure of the concentration of the chlorine ions, silver salts being 
almost completely ionised in fairly dilute solutions. 

The concentral ion of the mercury ions is not such a simple matter 
to evaluate, as one is left in some uncertainty as to the extent to 
which the mercuric nitrate is ionised. Alorse {Zeitsch. physikal. Chtm., 

1902, 41, 709) obtained an approximate value by finding the lowering 
of freezing point of normal and decinormal solutions of nitric acid by 
corresponding amounts of mercuric nitrate, and concluded that in both 
cases about 0"4 of the mercuric nitrate present was ionised to morcuri 
ions, Hg". With the values obtained for the concentration of the 
mercury and chlorine ions, Morse was enabled to test which of the 
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onic 


i-eactioRs re|^ 


^ hy the 

;olimin rt^iotfflible for 

■ons 6 (^i* 6 Bt Bdidtipn of thb silver chloride 

Equilibria, I 


^aatioQg in t 
loval of the chlorine ia 


first 

and 


]..Hg01|i=:Hg" + 2Cl'. 

3, HgClj HgCl- -PCI' 

LHg"]x[Cl']2 
[HgClJ =^1- 
[HgCl-]x[Cl'] ■ 
[HgCl,] 

.3. HgCl-==Hg--pCl' 

[Hg"]x[Cl'] K, , 

[Hgcr] 

4. Hg"-hHgCl2r; 2irgCr 

[Hg"]x[HgCM Ki 


LHgcrp =Wi 


Morn’s procedure con.rist6d in either digesting a known weight of 
silver chloride with mercuric nitrate solution containing free nitric Mid 
and weighing the excess of lindissolved material, or else solutions con- 
taimng known amounts of silver nitrate, mercuric chloride, and mercuric 
nitrate were shaken together and the amount of silver chloride which 
separated was estimated. Out of five series of experiments, four gave 
a fair constancy of Kj, whilst in the set where the amount of mercuric 
chloride was varied aud considerable quantities of this salt were employed 
satisfactory values were not obtained. In this case, much of the 
mercuric chloride was quite undis.sociated, but by means of partition 
coefficient experiments on this .salt, using toluene and water and 
toluene and mercuric nitrate solution as .solvents, values were obtained 
for ^5 and K^, and then, on applying the necessary correction, the 
results came fairly into line will, tho.se obtained in the other series. 

Morse concludes that where the excess of mercuric nitrate is con- 
derablc the chlorine is almost entirely present in the form of 
gCl i5ns, but th^t when the amount of mercuric chloride is in- 
creased relatively to the mercuric nitr.ate, a considerable amount of the 
termer is present in an uiidissociated condition. 

Subsequently, Sherrill {Zeitsch. phjnihU. Chem., 1003.43, 705) pub- 
lished measurements of the extent to which complex ion formation tikes 
flare tlie interpretation of the results afterwards underwent revision 
inn ** •]'^thor, who had overlooked Mor.«e’s paper {ibid., 1904, 47, 
47 1071 “‘‘I'sed the results which had been obtained (tiW 

1 P P 'he extent to which solutions of mercuric chloride 

hydrolysed This aspect of the case had prev-iously occupied the 

- 447). Luther considers that the livdrolysis occurring in 

meicunc chloride solution Ukes the course 

* 2HgCr -p H,0 = (HgCl)jO + 2H-, 

estimates tji^t undissooiated mercuric chloride and various ions 
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are preseat in a saturated of 

amoftits expressej'iif mols. peratre : 


HrCI, .. 

H' 

Hs,Cl,0 
Cl' 


2-8 X 10"' 

3 3x10-' 
1 7 X 10-' 
4-8 X 10-* 


this salt at 25° in the followinj 


HeOI* 1-6 X 10* 

Ho - 1 -Oxlo ‘ 

HgCl," 6-0 X 10' 


In our experiments, we studied the effect of known amounts o! 
nitric acid on the solubility of silver chloride in mercuric nitrate, and 
found that the more the acid was increased, so much leas of the halide 
was dissolved. The decrease was, however, small, and, if we consider 
the equilibria likely to be established in solutions strongly acidified 
with nitric acid, the result seems fairly easy of explanation ; 

(а) Hg(N 05 ),> = — Hg" + 2{NOJ. 

(б) AgNOsirAg' + CNOs)’. 

(<c) Hg”+Cl' = HgCr. 

{d) Hg(N03)’ + Cl' ^ Hg(N03)Cl — HgCl' + (NOj) . 

( «) Ag' + CT := AgCl (precipitated). 

Addition of nitric acid will have a double effect, in that it ivill 
diminish the dissociation of both the mercuric and silver nitrate.s. The 
first effect (a) would result in a greater precipitation of silver chloride, 
the mercury salt being less active in removing chlorine ions, The 
second effect (6) would necessitate less silver chloride being precipi- 
tated, the concentration of the silver ions being diminished. The 
two effects thus partly neutralise one another, the effect due to 
decrease in the ionisation of mercuric nitrate somewhat outweighing 
that due to the decrease in the ionisation of the silver nitrate (see 

table IV). , , , j 1 ■ 

Another effect of the nitric acid will bo to dimmish the hydrolysis 
of the mercuric nitrate. In none of our experiments can this 
hydrolysis be sufficient to affect the results appreciably, for m 
have taken three equivalents of nitric acid as a minimum for the 
solution of on« equivalent of mercuric oxide. 

-Two corresponding sets of experiments were carried out in winch 
the amownts of mercuric nitrate and nitric acid were kept constant, 
and cither the amount of silver nitrate waa increased "(Wst tto 
hydrochloric acid wa.s kept constant, or the latter was varied w i s 
the same amounts of silver nitrate were taken. The results s owe 
that practically the same amount of precipitate was product urn® 
these conditions by x molecules of hydrochloric acid and y mo ecu es o 
silver nitrate, or by x molecules of the latter and y of t e 
Since each molecule of silver nitrate gives only one silver ion, 
molecules or ions from which the chlorine ions are supp le i 
evidently furnish one such ion apiece. If they arose, direct y 
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since 


hydrochloric acid, no furthej comment would be nec^rV 
molecule of hydrochloric acid of nelSty fumUhi%ne 
,tl„rme ion But, as *6 know, the ionised hydrochloric acid and 
percuric nitrate interact with formation of a complex from which but 
few chlorine ions are produced, and if n chlorine ions were used in nro- 
iueing one of these complexes and one chlorine atom were more readiU 
;et free as an ion from this complex than the remaining « - 1 it is 
wHent that the addR.on of equivalent amounts of hydrochloric acid 
.nd the strongly ionised silvermitrate could not be equally efficacious 
i le preeip^tion o silver chloride. This argument would not hold 
d all the « chlorine atoms of the complex (ion or salt) were split oS 
with equal readiness ; this, however, would he out of the question even 
if the work of Morse and Luther, which shows that the dissociation 
coDslante for the two chlorine atoms of mercuric chloride have different 
values^iad not been carried^ut. We thus arrive at the same general 
conclusion as Morse; “Falls wir Jlerkurinitrat in grossem Uebe'r- 
Echusse hahen, ist Chlor fast nnr in Form von IfgCr ion vorhanden ” • 
and even with quite a moderate excess of mercuric nitrate, so small is 
the lomsation of the HgCl complex that we may safely put its 
eoncentration equal to that of the chlorine remaining in the Lution 
The variation in the solubility of silver chloride in solutions of 
ineminc nitrate wit i-proportionate amounts of free nitric acid has 
■ak been studied; the results are given in table V and are used for 
tile detei'iiunation of the con^^tAnb 

[Hgcri ’ 

vh.oh we find to bo 5-3x10- whilst Morse gives the value 
Kxpkri. MENTAL. 

Regents Emplo,jed.~The water u.sed in these experiments was 
ilutilled from a tinned-iron vessel, fondensed in olass and stored in 
.iated glass bott,«; both condenser and bot^ha^ he^ :::ed 
H UMvely for this purpose for some ycar.s p;rst. The water wa.s not 

Lnrb t f”'- “■'duelivity 

The nitnc .^id was prepared from commercially p„ro nitric acid 
and “ It “ diliitioii and addition of silver nitrate 

«« quite colourll " 

il!i^l“h!n‘T‘^‘‘’ P"™ was diluted with 

redisuned, the fir.t 
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• Both agids were diluted,. the niW« acid to jqst oyer 2iV or 6 iV, ajj 
the lj|drochloric ahiJto slightly above aM ihrstrdiigtii accn ratdj 
determined by means of standard baryta. 

The mercuric nitrate solutions were made by dissolving weiglK,] 
amounts of mercuric oxide (precipitated by potassium hydroxide fro, 
merqurie chloride, thoroughly washed, and dried, first, at 130“au ] 
over sulphuric acid for a fortnight) in known quantities of pure nitrii 
acid. 

The silver nitrate was a pure commercial sample. 

ExptnmenUd Procedure.— ^ri studying the reaction between chloriJd 
and silver nitrate in presence of mercuric nitrate, the following pu 
ccdure was adopted ; Solutions of mercuric nitrate, silver nitrate.ani] 
hydrogen chloride, all of known strength, were taken in the requisii( 
proportions, tlie volume made to lOO c.c. with distilled water, and tlif 
solution and precipitate gently agitated in a thermostat at 26’ foi 
five hours. The precipitate being finely divided to_ begin with, th 
time mentioned was found to be ample for the establishment of eqiidi. 
brium ; in tables 11, IV, and V several cases are given where th 
experiments have been executed in duplicate or triplicate; the con. 
cordance of tlie results in these cases points plainly to the reliabilitj 
of the experimental results. Tho temperature-coefBcient of the sola 
bility of silver chloride in mercuric nitrate being considerable, a fail 
sized thermostat in which the temperature could be maintained (oi 
several hours between 2t'97’’ and 25 05° was employed. 

To estimate the silver chloride which had been precipitated, tb 
liquid was rapidly filtered througli an Allilin tube closed with platiam 
gauze and a plug of waslied asbestos, the precipitate washed succeji 
ively with dilute nitric acid and water, the tube and its coiiteati 
dried, weighed, and roasted in a current of hydrogen to a constaui 
weight. In calculating the results, it was found that better con 
cordance was obtained by using the weights of silver than of sllvei 
chloride, for a small amount of mercury salts is always retained bj 
the asbestos and prolonged wasliiug is dangergus on account of tin 
solubility of the .silver chloride. 

It was necessary to show, however, that the precipitate produced ii 
these solution.? actually consisted of silver chloride, and did notconlaii 
appreciable amounts of a silver mercurichloride (or mercurinitinte, 
A number of experiments were accordingly made in which the limit 
of tho concentrations covered those of the different reagents sub 
aequently employed ; the precipitates were collected ^n Gooch crucible 
but not washed, as decomposition of double salts might ensue. Afts 
dryiifg, a portion of each precipitate was reduced in a ciinent c 
hydrogen and the resulting silver Weighed. The percentage of silve 
Decessariiy falls in each case below tha theoretical for silver ihloriJ 
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,(j 5'28). no doMl^M ip the *}«ence of double sdlte 

in the prec%lttttt( (itjfigCl^ teqnfres Ag=‘38'70'|er chnfei*^ 

1,1 each (table I^the total volume was 100 o.c. ; the weights of 
nitric acid in the second column give the total nitric acid iSed to 
dissolve the mercuric oxide, of which the weight is recorded in the 
jirst column. 

Table I. 


Weight (in grama) of substances taken. 


ItgO. 

HNO 3 . 

UCl. 

AgNO,. 

ros 

1*8906 

0-0365 

0-1699 

I'Ofl 

1-8908 

0-0729 

0-1699 

I'O^ 

1*8906 

0-0365 

0 3398 

ros 

1*8908 

0-0911 

0-4248 

friO 

9-4630 

0-0911 

0-4-248 

5' iO 5 

:":9*4530 

0 0911 

1 -3.595 

|>'40 

9-4530 

0-3646 

0-4248 

2'10 

4*7265 

0-2-27* 

0-4248 

t:o 

472^5 

0-0911 

1-3.595 

ros 

1-8906 

0-2-279 

0-4-248 

ros 

1 *8906 

0-0911 . 

0-8497 


Analysis of residues. 


Precipitate 

reduced. 

Ag fouud. 

Ag 

pet cent. 

0-0309 

0-0231 

• 74-75 

0-0871 

0-0652 

74-86 

0-0847 

0-0633 

74-73 

0-2133 

0-1572 

74-05 

0-0835 

0-0617 

73-89 

0-2211 

0-1648 

74-64 

0-2322 

0-1734 

74-68 

0-2688 

0-2012 

74-85 

0-2814 

0-2106 

74-84 

0-3023 

0 2268 

- 75-02 

0-2751 

•0-2060 

75-10 


M pointed out in the introduction, addition of equimulecular 
proportions of hydrogen chloride or silver nitrate promote the 
[iiecipitatiou of silver chloride to practically the s,ame extent if the 
other components are kept constant in anioiiht. In table II the 
effect of adding increasing amounts of hydrochloric acid is recorded ; 
in each ease, 100 c.c. contained 1 08 grams of mercuric oxide, 1'8906 
grams of nitric acid, and 0 4248 gram of silver nitrate ( = 0 2698 
gram Ag). Assuming that one molecule of mercuric oxide combines 
with two molecules of nitric acid, wo .should have a concentration of 
005 mercuric nitrate, 0 025 silver nitrate, .and 0 20 free nitric acid 
(all expressed in graiu-moleciiles pair litre) weio it not for the 
precipitation A)f silver chloride. 


HCl added. 


(J ram 

Mols. 

I't;!' 100 c.t*. 

per litre 


• 

O-Ofll 

0 0-2') 

O-OIMI 

0*025 

0-109-1 - 

0 03 

U1458 

0*04 

0'1Sl>3 

0*05 


0*06*25 

U 

- 0 08 


Tablk If. 

Ag reiiiaiiiing it solution. 


pre.-ijiiMtOil 

Onini 

Gram-atoms 

Agl'l (ill grains). 

pot 100 c.c. 

per litre. 


• 

0*0998 

0*00924 

01943 

0 0755 

0*00699 

0 2195 

0*0503 

0*00466 

0*2347 

u o;!^! 

U 00325 

0 *2447 

U 0*251 

0*00*232 

0-2532 

U'OlOO 

0*00154 


n table III the results are recorded starting with 1-08 grams 
0 laercurrc oxide, 1-8906 grams of nitric acid, 0 0911 gnun of hydro- 
« 1 ouc acid, and varying the amount of silver nitrate in the solution, 
le ota volume as in the last set of experiments bein^ 100 c.c. 



AgSO, Med. 


Grams 

pa 100 c.c. 

o-ms 

0-5098 
0 6798 
0-8497 
1'3596 


Mok 
per litre, 
0-0-25 
0-030 
0-040 

o-ofo 

0-080 


TAmMIUM 


OriCTafauiylnsoliitinii 


Cl (ia grami) pre- 

Gram 

Oram-nbii^ 

cipitatm ss A^L 

perl00c.c. 

' per litre. 

0-0557 

O-0S29 

0-00924 

0-0S4O 

' 0-0246 

0-00697 

0 0726 

0-0160 

0-00151 

0 0772 

O-OlU 

0-00322 

0-0831 

0-0055 

0 00106 


The results of these two series of experiments are, plotted in 


Fig. 1. • 

The symmetry of the curves leaves little doubt that the complex 
furnishing the chlorine ions contains but one chlorine atom per com- 



AgNOj const.-uits 0-025 itiol.s. pi-r litre. I llCl i.-(instaiit = 0-025 mols. per litre. 

HCl variiilile. Mols. x 10“' per litre. | AgXOj variatdo. Mok. x 10“’ per bit?, 

plex. The result Ls interesting as confirming Morse’s eonelusion froia 
a different point of view. 

Before proceeding to the results which lead t(A a value for the 
dissociation constant 

[Hg"]x[cr] 

[HgtT] ’ 

the effect of varying amounts of nitric acid on the solubility of silver 
chloride in mercuric nitrate has to be noted (table IV). 

In each case, 100 c.c. contained 108 grams of mercuric oxide, 0'09ll' 
gram of hydrochloric acid, and 0'4248 gram of silver nitrate, tliff 
mercuric oxide having been dissolved in the wnount of nitric acid 
given in the tira^ and second columns. 
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Gratn 

Mols, 

Ag (itt grama) pre- 

Gram 

jxr 100 0.0, 

per litre. 

cipitateil as AgCI, 

per 100 c.c. 

1 -8906 

0 SO 

0-1700 




0*40 

0-1726 


0 0972 
0-0948 

:5-15ia 

0-50 

0-17.50 


3-7812 

0-60 

0-17571 

[ 0-1757 

3-7812 

0-60 

0-1756 J 

0-0941 

4-4214 

4-4214 

0-70 

0-70 

0-1770 1 
0-1765 J 

[ 0-1768 

0-0930 


Table IV. - 

UNO, total. „ As remaining in solution, 

Gram.atoms 
per litre, 

0 00924 
0-00901 
0-00878 

0-00872 
0-00882 

That inoi^e in nitric acid content should slightly increase the pre- 
cipitation of the silver chloride ha., been already mentioned, and the 
results " irregular, certainly bear out the conclusion 

derived from theoretical considerations. The statement made by 
Morse that in his experiments foiir tenths of the mercuric nitrate may 
e taken as dissocia ed, must be regaMed as a near approximation • in 
feet he says, the value may be affected with an error of 10 per c^nt 
to 20 per cent. It is evident from general considerations that nonnai 
mercuric nitrate in normal nitric acid must be dissociated to a less 
estent than when the two substances are both decinormal in 
concentration. - “ 

In estimating the dissociation constant of the llgCr ion we have 
employed a radiojlly different method of finding its value The 
concent.at.on of the chlorine ion in the solution is given by the 
expressiOQ ® 

[Ag-]x[Cl>P3, 

vhere P2 is the solubility product of silver chloride ; ibis, like 
lorse we have takeu as (1-35 x 10-'.)= at ’25- Now this conc^ntra- 
.on of the chlorine ion is of a low order, consequently we may take 
the concentration of mercuric nitr.ate (ionised or non-ionis^) as 
equal to the total concentration of the mercuric aalt diminished by 
the concentration of the chlorine, which latter is necessarily identical 
with he concentration of the silver in the solution if equivalent 
quantities of hydrogen chloride and silver nitrate have been used 
T e silver can be assumed to be entirely in the ionic condition at the 
.lutions employed vAthout introducing any sensible error (comp, are 
ub and Nernst, Zeitsch. phjsxhil. t'hem., 1888, 2, 918), 

IVe thus have ’ 

[Ag']x[Cr] = p! = {l-35xlO-s)2 .... /n 
[UgCl ] = [Ag']-[Cl'] = [Ag‘] ’^2), 

f a.,,,.. 

l^;i- P. ; '2' Koldreusch {Md., 1903 44 

■f'), {xbid., 1903, 46, 521 ; 1906, 56, 83), ’ ’ 

''OL, XC'III, 
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since the concentratign of chloride io»8 w negligible^compared win, 
that of silfer. 

Also, if « is the factor of dissociation, ' 

LHg"] = i[Hg(NO,),] ’ . :.; (3). 

The quantities in square brackets refer to concentrations ( 
as gram-molecules (or gram-ions) per litre. 

Now 

[Hg--ix[or 3_^ 

[HgOI-] 


and introducing the values for these concentrations given by equations 
(1), (2), and (3), the expression reduces to 


= » X [Hg(NOa),] 

^ [Ag-Jl[Ag-]-[cr}} 


X P2 = ipP2, 


where 


, rHg(NO ,),] 

^ [Ag-3![Ag]-[crf 


This expression gives a ready means of determining whether t is 
appjfoximately constant. In table V, the numbers refer to solutions 
to which had been added O'OSIl gram of hydrogen chloride and 0’4248 
gram of silver nitrate per 100 c.c., that is, would have been 0 0251 
with regard to these two constituents if no precipitation had taken 
place. The first two columns give the weight of mercuric oxide per 
100 0 . 0 . and total atomic concentration of m^cnry. The third 
column is the weight of nitric acid (grams per 100 c.c.) u.sed (or 
solution of the mercuric oxide, and the fourth gives the weight of 


Table V. 

HSOj Agremsining 

HgO introduced, (grams jkt in solution. 


Ora IDS 

Mols. 

US(-»l to 

Wcmlit of Ag 

Grams 


?/ = 

per 

per litre - 

tlissolve (grams I'crlOOr.o.) 

per 


[Hg(N0s\] 

100 C.C. 


HgO. 

coiitaiaed in AgCl. 

100 c.c. 

[Ag-l- [Ag-']|[Ag-J-llTi; 

0*54 

0-025 

0-9453 

0-19651 




0-54 

0-025 

0-9453 

0-1954 ;0-1960 

0-0739 

0-00684 

33S 

0-54 

0-025 

0 9453 

0-1 962) 




1*08 

1*08 

0 050 
0-050 

I -sooo 
1-8906 


0-0998 

0-00924 

477 

V62 

0-075 

2-8359 

0-1524] 




1-62 

0'075 

2-8359 

01515 i-0'152l 

0-1177 

0-01090 

540 

1*62 

0'0"5 

2-8359 

0 15251 




2'16 

2i6 

0-100 
O'] 00 

3-7*12 

.3-7812 

013;3(^ 

0-1323 

0-01226 

5S4 

270 

0-l'25 

4-7265 

0-1239 1 



C05 

270 

0-125 

4-7265 

0-1226 0 I233 

0-1465 

0-01357 

270 

0'125 

4 7265 

0-1234) 




8-24 

3-24 

0-150 

0-150 

5-6718 

5-6718 

::j:-}o-io39 

0-1609 

0-01490 

609 

4*32 

0*200 

7-5624 

0-0846 

0-1852 

0-01716 

621 

5*40 

0-260^ 

9-4530 

0-0650 

0-2448 

0-01897 

G42 
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gilrer ia the silver chloride precipitated. The hlth and sixth columns 
refertothe^ver iemaiiSiig in solution. eTh^iVenth ^liimn gires 

tho values of the concentrations of mercuric nitrate (corrected for the 
jjgCl’) divided by the square of the concentration of silver (p), and 
this, as we have seen, should be a constant figure if the ionisation 
factor is itself constant, since P* cannot vary. Thus the number in 
tte first horizontal row and seventh column is calculated from the 
other numbers in this horizontal row in the following manner : 
002500 - 0-00884 

(000684)2 ~ ■ 

It may be pointed out that the mean value of the last column is 


Fio. 2. 



558, and if, following Jforse, ono a.ssiime.a a value of i = 0-4, then the 
dissociation of the HgCl' complex should ho 

658x(l-35 X 10'5)2x0'4 = t-Ox ID'S. 

This value agrees fairly closely with the number given by Morse, 
ljut obviously cannot be taken as anything more than an approxima- 
tion, as the figures in the last column are by no means constant, 

In Fig. 2 the values of y are plotted against the corrected concentra- 
tions of mercuric nitrate, x (that is, the numbers of column 2 dimiu- 
ished by those of column 6), and, as will be noted, the points lie on a 
smooth curve. 

Now, as the concentrations of mercuric nitrate approach zero, i 
approaches unity, so that, it we extrapolate for a limiting value when 
[IIg(NO,).J=0, 


6 'A 2 
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we shall obtain a limiting value for y, which, multiplied by give, 
the dissociation constant of*HgCr. 

TTsing an expression 

j/ = n + iii; + ca:® + da? 

and solving for the coefficients with the values of a, given by the first 
four rows, we obtain 

a=292.* 

Using this value, we have, as a final result, 

K =[Md''M'L292x(l-35xl0-5)2=6.3xl0-®. 

3 [Hgcr] ^ ' 

This number, it will be noticed, is of the same order of magnitiujp^ 
but about 50 per cent, greater than that given by Mor.«e. 

Further, the values of ajy give a rough estimate of the extent to 
which the mercuric nitrate is di.ssociated ; with the solution containing 
the least amount (0-025 mol. per litre), this is 0-75, and with tlie 
solution containing O'l mol. per litre the value beeomes 0-5. With 
the more concentrated solution.^, the effect of the nitric acid in dimiti. 
ishing the ionisation of the mercuric and silver nitrates is probably 
appreciable, and may account for the form of the curve at the biglier 
concentrations. 

East London 


CXXXVl f. — 77"’ ei.s- trans-.17(«///ic"fio)W ofl-Metlnjl- 
cyo.lo/i<M’(((i---<il--l-<'"i7'0."r)//id Acid und tJtcir Coh- 
version into l-Mctki/l-l^-cydohexime-i-carhoxijIlt 
Acid. 

By Andrew Norhan* Mki.diium (Carnegie Kosearch Fellow) anl 
W'li.r.nM IlKMiY I’EimrN, jun. 

1-MBTHVL-AbcyffeuEXENK t-OARBOxYi.ic acid has already been 
prepared synthetically ( I'rans., 1901, 85, 118) by the following scries 
of reactions ; 

Ethyl sodiocyanoacefate hs converted by treatment with ethyl 
jS-iodopropionate into ethyl y-cyanopentane-ayc-trirarboxylate, 
(COjKt-CI lyCU2),,C(CN)-COjEt, 

which, when hydrolysed by hydrochloric acid, yields pentane uy.-tii 
carboxylic acid. 

This acid is decomposed by boiling with acetic anhydride ae 

• >=6087; c= --13200; r)=131500. 
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guijsequent distillation into s^olohezanone’l-Oacboxylic acid S-keto- 
texaliydrobensoic acid), 


COoH-OHj-CH 

COsH-CHj-GH 


>>CH-C02H 

2 



ester of which reacts with juagnesium methyl iodide and the 
producti on treatment with water, yields l-methylc^cfohexan-l-ol-4' 
carboxylic acid (S-hydroxyhexahydro-j»-toluic acid) : 


CH3-C{0H)<^“^:™2>CH-C0,H. 


The yield of this acid was always most unsatisfactory, a fact which 
was subsequently (Trans., 1907, 91, 372) found to be largely due to 
the formation of considerable quantities of terpin and other neutral 
substances. The next step in the synthesis was the conversion of the 
hydroxy-methyl acid into l-bromo-l-methylcycfchexane-A-carboxylic 
acid (S-bromohexahydro-y)-toluic acid) by the action of hydrobromic 
acid, and, finally, the bromo-acid, when treated with weak alkalis or 
pyridine, yielded l-iaethyl-A'-cyc/ohoxeno-4-carboxylic acid : 



It will be readily understood that this method of preparation is 
most laborious, and, as the yield is so small, it was found to be 
practically impossible to obtain this acid, by this process) in quantities 
sufficient for a further series of synthetical experiments which are in 
contemplation. We therefore decided to attempt to devise a more 
convenient method of preparation, and in thi.s we were ultimately 
successful. 

The starting-point is p-toluic acid, which i.s converted by sulphonation 
into 2-sulpho-y>-toluic acid, and then by fusion with [lOtassiuin hydroxide 
into 2-hydroxy-p-toluic acid (I) : 

CH3<^C0,H 

(I.) (II.) 


This acid is readily reduced l>y sodium and alcoliol, and converted 
into the corresponding \-Mtth>jlcyc\ohaan-‘l-ol A citrbo.cijlic acid (II). 

It is interesting to notice t hat this addition of six atoms of hydrogen 
to 2 hydroxy-y>-loluic acid results in the formation of a hexahydro-acid 
containing three asymmetrical carbon atoms, which, therefore, should 
be capable of existing in four inactive modifiaitions. 

On carefully examining the product of reduction, we were only 
able, however, to isolate two acids, of melting points 132'^ and Idl 
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respectively, and thereicaii ht^Iy be A doubLtBAt tlr^ are the 
and IroTW-iaodificationg cori^pondi^ ihh formulte : 

OH CO,H Ofl ' rf” 


CH— CHjS.! , pct/CH— CHoN-J, 


OH,CH<-™pO 

H 


OOJl 


Of these, the more soluble acid melting at 132° is evidently the cts. 
modification, since it yields a lactone (m. p. 30 — 33°) which, on hydro- 
lysii^ is again converted into the same acid. 

On the other hand, the much more sparingly soluble acid melting at 
161° distils under reduced pressure (20 mm.) almost without 
decomposition, but, when slowly heated under ordinary pressures, it is 
gradually converted into the lactone of the acid of melting point 132’, 
The cis- and Imtis-hydroxy-acids react readily with hydrobromic acid 
with formation of the corresponding cis- and tran8-2-3romo-l-TO(iyf. 
cycloktxane-i-carbox^lic acids, 


CH3-CH<^“^^‘®H«>ch-C02H, 

which are isomeric with the l-bromo-acid previously prepared (p, 1417) 
and, like this acid, both yield l-methyl-A'-c^^c/ohexene-l-carbraylic 
acid, 

CH3'C<J5:CH;;>CH.C0,H, 

by elimination of hydrogen bromide. 

It was thought probable that one of the modifications of the bromo- 
acid might lose hydrogen bromide with formation of the A' acid, hut 
there was no evidence of thi.s and the elimination apparently takes 
place entirely in the direction of the methyl group. 

Wo have now been able to work out a method, based on the alx)ve 
facts, for the preparation of l-methyl-d‘-cycfchexene-4-carboxyIic acid 
which is less laborious than that described at the beginning of this 
paper, and this method i.s described on p. 1 425. 

During the course of this investigation we studied the action of 
oxidising agents on the cis- and trnns modifications of 1 -methylcyclo- 
hexan-2-ol-4-carboxylic acid and obtained interesting results which 
may be briefly summarised as follows. 

The ci»-acid is rather readily attacked by chromic acid lui.xture 
with formation of l-melbylcycloAcs-nn-2-ons-i earboxylie oeid (y-keto- 
hexahydro-p-toluic acid), 

CH 3 -CH<^g~gJj 2 >CH-C 03 H, 

^ * 

which iS|us at 1 12 — 113° and yields a sparingly soluble stmicarbazmie 
(m. p. IS^) and a sparingly soluble oximi (m. p. 186°). When this 
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ig oxidised ' bj ohtpmic apid, iik Js conveir^ fajto a new keto- 
acidi. wbiob mbltSAt 120° and ^dd a taitiec^baame 

^rbich decomposes at 183° and a readily soluble oxim (m. p. about 

ipiiere can be no doubt that this acid is ^carboxy-S acetylvalerio 
acid, 0H3'0O*CH2'CHj*CH(CO 2H)-CH2-CO2H, and its formation is 
readily explained by the following scheme : 

CH3-CH<®g“^g2>CH-C02H 


The irajw hydroxy-acid is attacked by chromic acid with much more 
difficulty than the cis-modifieation, and we were unable to isolate 
l-methylcy(^ohexan-2-one-4<arboxylic acid as a product of oxidation. 
Under the conditions which had to be employed, this latter acid 
evidently undergoes further o.\idation, since the product consisted 
entirely of /3-carboxy-S-aeetyl valeric acid. 


S O,H 

2-Sulp/tC-p-toluie Acid, ^COjH. 

The sulphonation of p-toluic acid appears to have been first carried 
outbyFischli {Bcr., 1879, 12, 616), who prepared 2-8ulpho p-toluic 
Mid in this way and examined several of its salts. 

Subsequently Weinreich {Her., 1887,’ 20, 982) investigated this 
snlphonic acid and showed that, when fused with potassium hydroxide, 
it is converfed into 2-hydroxy-p-toluic acid. In preparing large 
quantities of 2-sulpbo-p toluic acid we have found that the following 
process yields excellent results. 

p Toluic acid (200 grams) is he.ated with fuming sulphuric acid 
(monohydrate, 500 c.c.) in a strong fiask on the sand-bath, the 
temperature being kept at 150° by a regulator placed in the mixture. 
The p-toluic acid dissolves in the sulphuric acid and is readily 
sulphonated, and, after eight hours, the cold product is mixed with 
water (650 c.c.), when the sulphonic acid cry.stallises at once. In 
order to obtain it in a better condition for filtering, the whole is 
heated until solution is comploto and then allowed to cool slowly. 
The mass of crystals is then collected on glass wool or flannel by the 
aid of the pump, dissolved in hot water (600 c.c.), the solution filtered, 
coDcentrated, and allowed to crystallise, when the pure sulphonic acid 
is obtained in a yield of about 380 grams. Meyer and Baur 
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{Annalm, 1883, 220,. 19) state that this svaphonic acid haa the 
composition CgH70j,S0jH,2Hj0, and that, when exposed ov® 
sulphuric acid in a* vacuum desiccator, it loses water and tocoueg 
CjH, 0 j,S 0 jH,H 20, but our analytical results do not eonfiPm this 
statement. We crystallised two different specimens of the sulphonie 
acid from glacial acetic acid and, after allowing the crystals to remain 
in the air until free from acetic acid, the composition was determined 
by titration with standard sodium hydroxide. 

I. 0'224 neutralised 0 077 NaOH. Equivalent = 116'1. 

II. 0-628 „ 0-2147 NaOH. „ =116-8. 

The equivalent of CjHjOjjSOjHiHgO is 117. 

Some of the acid was then crystallised from water, from which it 
separated in slender, colourless needles which, after drying in the air 
at the ordinary temperature, gave the following results on titration ; 

I. 0-5426 neutralised 0-1596 NaOH. Equivalent = 135-9. 

II. 0-3016 „ 0-0895 NaOH. „ =134-7. 

The equivalent of CjHjOjjSOjHiSHgO is 135. 

It appears therefore that the sulphonie acid crystallises from watei- 
with 3HjO and from acetic acid with 1 HjO. 

The barium hydrogm salt, (C3H705S)gBa,5H20, — This characteristic 
salt is readily obtained when the solution of the sulphonie aciJ 
(5 grams) in water is digested with barium carbonate, filtered, and the 
hot filtrate mixed with 5 grams of the sulphonie acid. On cooling, the 
sparingly soluble salt sejiarates in brilliant flat plates. 

0-8972 gave 0-3190 BaSO^. Ba= 20-9. 

0-6918 neutralised 0-0842 NaOH. Equivalent = 328-3. 
(q^703S)jBa,5H20 requires Ba = 20-82 per cent, and equivalelit= 
328-5. 


OH 


2-Jl)/dro.i:g p toluic Acid, CH3: 


O' 


OOgH. 


Weinreich {Ber., 1887, 20, 982) prepared this acid from 2-sulpho.j; 
toluicacid by fusion with four times its weight of potassium hydroxide, 
but he gives no details of temperature and time of fusion. 

In preparing large quantities of the hydroxy-acid, we have found the 
following process to give excellent results. Potassium hydroxide 
(1 kilo.) is moistened with very little water and heated in a large 
nickel crucible at 200“ ; the sulphonie acid (356 grams) is then added 
in small quantities at a time, and the temperature gradually r.-iised to 
260° and maintained at this point until the fusion is perfectly fluid, 
The almost colourless product is dissolved in water, neutralised with 
sulphuric acid, the potassium sulphate removed by filtration, and tie 
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filtrate acidified with hydroohlaric acid, whea the hydroxy-acid separ- 
ates at once in a crystalline condition. ^ 

Xhe mass is collected, washed, and recrystallised from water, from 
ffliich it separates in colourless needles, melting at 206 — 207°, the yield 
leing 187 grams. Weinreich (foe. cii.) states that this acid is volatile 
in steam, hut we found that it was carried over only with great diffi- 
(•nlty; he also obtained terephthalic acid as one of the products of 
the fusion, but none of this acid was formed during our experiments. 
Probably Weinreich'e suipbonic acid contained some unchanged p-toluic 
acid, which would doubtless yield terephtbalic acid on fusion with 
potassium hydroxide. 


Reduction of Hydroxy ’^-toluic Acid. 

The convei’sion of 2-hydroxy-p-toluic acid into the cis- and trana- 
modifications of l-methylcycfohexan-2-ol-4-carboxylic acid by reduction 
aith sodium and alcohol was carried out under the following condi- 
tions. The hydroxy-acid (40 grams) was dissolved in alcohol 
(1350 C.O.) in a large flask fitted with a long and efficient condenser, 
the solution heated to boiling, and then sodium (150 grams) added as 
quickly as possible. As soon as the sodium had dissolved, the product 
was mixed with water (300 c.c.), the solution nearly neutralised with 
hydrochloric acid, evaporated to a small bulk, acidified, and extracted ' 
many times with ether. The ethereal solution was dried, evaporated, 
and the residue, which on standing becomes semi-solid, was esterified 
by leaving it in contact with four times its weight of 4 per cent, 
alcoholic hydrogen chloride for forty-eight hours.* 

The product was dissolved in ether, wa.shed with water and dilute 
sodium carbonate, dried, and fractionated several times under rei^ced 
pressure, when a large fraction 157 — 163° (20 mm.) was obtained, 
which consisted of the esters of the mixed cis- and (r«»s-acids. In 
Older to hydrolyse this ester, it (50 grams) was dissolved in methyl 
alcohol (200 c.c.) and potassium hydroxide (45 grams) in the cold, and, 
after remaining for twenty-four hours, the crystals (27 grams), which 
had separated, were collected and washed with a little methyl alcohol. 
The colourless salt was dissolved in water, evaporated until free from 
methyl alcohol, and acidified, when a solid acid separated, which 
trystallised from water in short prisms, moiled at ,130 — 132°, and con- 
sisted of pure cis-l-methylcycfo-hexaii-2-ol-4-carboiylio acid. The 
filtrate from the potassium salt was mixed with water, nearly neutral- 

^ All iiUeriiative method is to leave the semi solid m.xss in eoutact with porous 
poicclaiii until free from oil .and then to ery.stallise the residue fractionslly from 
ether and then from water. Thu porous plates are extracted with ether and the 
enido syrupy acid purified by couveision into the eater, Ac. 
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ised with hydrochloric ^id, free, from methyl alcohol 

acidified, and, after remainiiig for tWenty-fouf honft, tie crystalline 
acid was collected, drained on porons porcelain, and crystdli^ from 
ether, from which the pure tra»a-acid separated in rectanguSr plates 
melting at 160 — 161°. The mother liquors yield, on extraction with 
ether, a mixture of the eis- and trana-acids, which may be separated 
by repeated crystallisation, first from ether and then from water or 
better by converting into the ester, fractionating this,*nd then 
hydrolysing with potassium hydroxide in the way described above 
As far as could e determined from rough weighings, the cit- and h-ans- 
acids are produced iu the above process in the proportion, approxi- 
mate]}’, of 3 ; 2. 

Cis- 1 ■ Methjl<ij(t\oheiian-^-ol-i-carhoxylic Acid. 

The preparation of this acid is described in the preceding section 
It is much more soluble both in ether and in water than the corre- 
spOTding Irani-acid, and separates from water in small, glistening 
prisms melting at 130 — 132°: 

0-1546 gave 0-3430 COj and 0-1216 HjO. C = 60-5; H = 8-7. 

0-1551 „ 0-3456 col „ 01233 HjO. 0 = 60-7; H = 8-8! 

CjUnOj requires C = 60-8 ; H = 8-8 per cent. 

The Lactone— In preparing this substance, the crude ci»-acid was 
slowly distilled under 20 mm. pressure, when much water was elimiu. 
ated and, after this had passed over, a quantity of a viscid syrup 
distilled at about 125 — 170°, leaving a considerable residue. 

The distillate was twice fractionated, and yielded a quantity of a 
coldfcrless oil, which distilled constantly at 128 — 130°/17mm., and 
soliSified completely when it was left for twenty-four hours in the 
ice chest. 

The crystals were freed from oil by contact with porous porcelain, 

and washed with a little light petroleum, in which the lactone is 

sparingly soluble ; 

0-1190 gave 0-2985 COj and 0-0940 H.,0. C = 68-4; H = 8-8. 

CgHj.Pj requires C = C8-6 ; H = 8’6 per cent. 

This lactone melts at 30 — 33° and, especially when warm, has a 
pronounced odour of c.amplior. It dissolves in hot water, yielding 
an acid solution, but hydrolysis takes place only very gradually, since, 
even after foiling for several minutes, the addition of ammonium 
sulphate causes mo.st of the lactone to sejtarate. It was hydrolysed by 
boiling with sodium carbonate, and the solution acidified and extrsicted 
with ether. The ethereal solution was dried and evaporated, when a 
erystalline residue was obtained, which, after crystallisation from 
watfir, melted at 130 — 132°, and consisted of the pore eis-acid. 
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cis.3-5r<M»d-l-«ne«%&yd6iiai^ ^ fi’ortiiirmon 

» into l-i/i!iAj(Z-A'-oyoloJ«*e»M-4-<!aF6o®yJte Acid. 

The cw-hydroxy-aoid dissolves readily in fumiDg aqueous hydro- 
bromic acid (saturated at 0°), but the formation of the bromo-acid does 
Bot appear to take place until the solution is heated on the water- 
bath, when" it clouds and separates into two layers On standing in 
the ica-chest, the upper layer gradually solididcs to a gelatinous solid, 
ivbicli is washed well, left in contact with porous porcelain until quite 
(jiv, and then crystallised from light petroleum (b. p. 60 70°) : 

0'2508 gave 0-2129 AgBr. Br = 361. 

CgHjjO^Br requires Br = 36-2 per cent. 

This cis-bromo-acid becomes red at 105“ melts and decomposes at 
about 118°, and is very readily soluble in formic acid, chloroform, 
alcohol, or benzene. It separates, when its concentrated solution in 
formic acid is cooled in ice, in thin glistening plates. 

When warmed with water it dissolves completely, but decomposition, 
with elimination of hydrogen bromide, takes place only gradually, even 
when the solution is boiled. 

The cis-bromo-acid is readily decompo.sed by boiling with five times 
its weight of anhydrous pyridine, and, if the bulk of the pyridine is 
removed by evaporation on the water-bath and the residue mixed with 
lij'ilrochloric acid, a solid acid separates which, after crystallisation 
from light petroleum, melts at 97 — 99“ : 

01817 gave 0-4559 COj and 01421 0 = 68-5 ; H = 8-7. 

CgHijOj require.s 0 = 68-6 ; H = 8-6 per cent. 

That this acid is \-mtthyl-^'-cyc\oliexeite-i-caThoxylic acid was pro]^ 
hj mixing it with a specimen which had been prepared from 8-keto- 
texahydrobenzoic acid (Trans., 1904, 85, 664), when the mixture 
melted at 98 — 99°. 


ti-ans-1 -Alelhykjdohexan-'i-olA acrboxylk Acid. 

When quite pure, this acid is sparingly soluble in ether or cold 
water, and separates from these solvents in glistening rectangular 
plates melting at 160 — 161°: 

01166 gave 0-3276 CO^ and 01 152 HjO. 0 = 60 8 ; H = 8-7. 
01617 „ 0-3608 002 .. 0 1287 11,0. 0 = 60-8 ; g = 8-8! 

tl — OO'S; 11 = 8-8 per cent. 

When this (ran»-hydroxy-acid is heated under 15 mm. pressure, it 
istils apparently without decomposition, but if distillation is con- 
acted under the ordinary pressure, water is eliminated and an oil 
passes over at about 260°. The distillate was dissolved in ether, dried. 
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and twice refractionated, when a jeoasidemble quantity of oil dietillej 
at about 13872S mm. and crystallifed bn cooling. After draining oi 
porous porcelain the crystals melted at 28—307 and consisted of the 
lactone of the cts-hydroxy-acid, since they yielded the cts-acid, melting 

at, 129 1327 on hydrolysis. It is therefore possible in this way to 

convert the Irans-hydroxy-acid into the corresponding cw-modification, 

%t^iiSr%Brom()-\-riiethyl(:^a\Qhexane-i-carhozylic Acid and its Conversim. 
into \-Meihyl-l^-cyc\oluxetie-i-carboxylic Acid. 

The irans-hydroxy-acid dissolves readily in fuming hydrobromic acid 
(saturated at 0°) and the solution remains clear for several hours, but 
when heated on the water-bath, separation into two layers readily takes 
place. The product, which showed no signs of crystallising, was mixed 
with water, extracted with ether, the ethereal solution dried and 
evaporated, and the viscid syrupy residue converted into the ester by 
dissolving in 10 per cent, alcoholic sulphuric acid in the cold. After 
twenty-four hours, the ester was precipitated by water, extracted with 
ether, the ethereal solution washed with dilute sodium carbonate, 
dried, evaporated, and distilled, when the crude bromo-ester passed 
over at about 170—1757100 mm., but yielded, on analysis, only 
19-6 instead of 32 2 per cent, of bromine. This low percentage of 
bromine is doubtless due to the presence of unsaturated ester, 
produced by the elimination of hydrogen bromide d\iring the prepara, 
tion and purification of the bromo-ester. The oil was now digested 
with diethylaniline (5 vols.) for one hour, the product dissolved in 
ether, washed thoroughly with dilute hydrochloric acid, and then with 
sodium carbonate, dried, .and evapoi'ated. The residual oil distilled 
a!»ost constantly at about 1487100 nun., and consisted of ethyl 
l-methyl-A’-cycfohexene-4-carboxyl.ate : 

0T221 gave 0-3181 COj and 0 1045 H^O. C=70-9; 11 = 9-5. 

requirea 0 = 71-4; H = 9 5 per cent, 

This ester was hydrolysed by leaving it in contact with alcoholic 
potash for twenty-four hours, water was then added, the solution 
saturated with carbon dioxide, evaporated until free from alcohol, and 
acidified, when a solid mass se[>ai-ated, which was collected and 
crystallised from dilute acetic acid : 

0-1211 gave 0-3036 CO^ and 0-0944 HjO. C = 68-4; H = 8-6. 

CjHjjO., require.^ 0 = 68 6 ; H = 8-6 per cent. 

This aeiJ melted at 98—997 and was l-ms%f-A’ cycloton«-4 
carboxylic acid, since, when mixed with a specimen which had been 
prepared on a previous occasion (Trans., 1904, 85, 664), there was 
no change in the melting point. 
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Preparation of l-Melhyli^oh^.A^rloxylic Acid, 

Tbe crude mixture of the esters of the c.V and «rans-modifications 
ot l-methyleycfohexan-2-ol-4-earbq|ylic acid, obtained as described on 

the fraction 

150-170 hydrolysed by methyl-alcoholic potash. The syruby 
hydroxy-acid is dissolved in five times its weight of fuming hydro- 
bromic acid (saturated at 0°), and, after remaining overnight, the 
solution 13 heated for half an hour on a rapidly-boiling water-bath • the 
dark brown product is then poured into water and extracted with 

ether. 


After drying and evaporating, the crude bromo-acid is dissolved in 
five times its volume of 10 per cent, alcoholic sulphuric acid, and left 
for two days. The ester is precipitated by water, extracted by ether 
ia the usual way, and di.stilled under 20 mm. pressure, in order to 
separate it from a considerable quantity of resinous matter which is 
always produced. 

The almost colourless distillate is boiled with four times its volume 
of (lietbylaniline, the product dissolved in ether, repeatedly extracted 
with a large excess of dilute hydrochloric acid, dried, evaporated, and 
fractionated, when almost the whole quantity passes over at 
147-1487100 mm., and consists ot nearly pure ethyl 1-methyl-A'- 
cyc7ohexene-4-carboxylate. ^ 

When this ester is left in contact with half its weight of potash 
dissolved in methyl alcohol, hydrolysis rapidly takes place, and, after 
twelve hours the product is nearly neutralised with hydrochloric acid, 
evaporated until free from alcohol, cooled, and acidihed, and the s8lid 
acid collected and washed with water. If the acid is now dissolved in 
a slight excess of dilute sodium carbonate, digested for a few minutes 
on the water-bath with purified animal ch.arcoal, filtered, and reprecipi- 
tated, It IS obtained perfectly colourless and pure enough tor most 
purposes. In this condition it usually melts at 94—977 but one 
crystallisation from light petroleum or dilute acetic acid at once 

raises the melting point to 98-997 The yield of 1 -methyl- Abcydn- 
hexeiie-4 carboxylic acid, obtained from 250 grams ot p-toluic acid, is 
frequently as much as 70 grams. 


l-J/«%7cycloA«*an-2-ons-4 cnr5o.ry7ic Acid, 

Ibis acid was prepared by the oxidation of ci»-l-methyl«rc7ohexan-2- 
1 carboxylic acid under the following conditions : 
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Tlie cr^de <!i«-a<!id (30 .^jjaolved ia water (150 c.c,)^ 

and oxidisW by the of pot^sinm diohromate 

(40 grams) and sulphuric acid (30 c.c.) in water (160 c.c.)i the tempera, 
ture being kept at 75° during the operation. The product wag 
saturated with ammonium sulphate, extracted with ether in a con- 
tihuoUs extraction apparatus, the e^^ereal solution dried, evaporated^ 
and the crude, syrupy residue (25 grams) esterified by leaving it i„ 
contact with 2-5 per cent, alcoholic hydrogen chloride (100 c.c.) tor 
four days. After diluting with water, the ester was extracted with 
ether, the ethereal solution well washed with dilute sodium carbonate, 
dried, evaporated, and the oily residue repeatedly fractionated, when 
about 10 grams of oil were obtained, which distilled constantly at 
146 — 148°/25 mm., possessed a rather pleasant fruity odour, and 
consisted of almost pure ethyl \-niethylayc\ohexan-%om-i-earhoxyhi( ■ 

01801 gave 0 4268 COj and 0T439 H.p. C = 64-G ; H = 8-8. 

C,oH,jOj requires 0 = 65-2 ; H = 8’7 per cent. 

This ester was digested with hydrochloric acid (10 c.c.) and water 
(60 C.C.) for tour hours, the clear solution evaporated until free from 
alcohol, saturated with ammonium sulphate, and repeatedly extracted 
with ether. The ethereal solution was then dried and evaporated, 
when a colourless syrup was obtained, which gradually crystallised, 
and, after remaining in contact with porous porcelain until quite free 
from oil, the keto-acid was further purified by crystallisation from ether ; 

0'1620 gave 0'3430 CO. and 0-1030 H,p. 0 = 61-5 ; H = 7-5. 

CjHjjOj requires 0 = 61-5 ; H = 7-7 percent. 

\-Methylcy(i\ohexan-i-o'MA-carboxylic acid melts at 112 — 113^with 
slight previous softening, and is readily soluble in water. It is 
spkringly soluble in cold ether, but dissolves rather readily in the boilicf 
solvent, and separates from the concentrated solution in bard crusts. 

The oxime was prepared by adding hydroxylamine hydrochloride and 
excessof potassium hydroxide to a saturated aqueous solution of the acid, 
After remaining for twenty-four hours, the product was acidified, and 
the crystalline oxime which .separated extracted with large quantities 
of ether. The ethereal solution was dried, and concentrated until 
crystals began to sepanito from the boiling solution : 

0-1777 gave 13-4 c.c. Nj at 21° aud 758 mm. N = 8-5. 

CjHjjOjN requires N = 8-2 per cent. 

When c^stallised from ether, this oxime melts at about 186' and 
is characterised by being very sparingly soluble in ether ; it dissolves 
readily.in boiling water, and separates from the concentrated solution 
in short prisms grouped together like cactus leaves and melting 
at about 193 — 195°. 

,„®ie lemicarbaMtie separates immediately, as a*granular precipitate, 
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vfhen the aqueous eplptioQ^of the ^eto^cfd ' i» i^xed ffit)i a strong 
solution of eemicatbaiide hydrol^nde.j^nd sodium ace^te. 

It was collected, washed with water, followed by aleohol, and dried 

atlOO": 

01060 gave 18'5 c.c, at 21® and 766 mm. N = 19‘7. 

CijHjjOjN require N = 19'7 per cent. 

When purified in this way this semicarbazone melted at apont 

jg3 195° with slow decomposition. It is very sparingly soluble in 

water or alcohol, and separates from much boiling water as a 
olistening, microcrystalline powder. 

fi-Carloxy-t-atelylvttleric Acid, 
CHj-CO'CH2-CHj-CH(C02H)-CH2-CO,H. 

It has been pointed out in the introduction (p. 1419) that, whilst 
cis-l-nicthykyclohexan-2-ol-4-carboxylic acid is converted into 
l.methylcyolohexan-2-one-4-oarboxylic acid by oxidation with chromic 
acid mixture, the corresponding <r««s-acid is attacked by the oxidising 
ai>ent with much greater difficulty, and then with formation of 
(S-carboxy-S-acetylvaleric acid. The pure <rarw-acid (6 grama) was 
dissolved in the least possible quantity of hot water, and oxidised on 
the \pter-bath by the gradual addition of potassium dichromate 
(9 grams) and sulphuric acid (8 c.c.) dissolved in water (50 c.c.). 

As soon as oxidation was complete, the green solution was saturated 
with ammonium sulphate, extracted 10 times with ether, the ethereal 
solution dried and evaporated, when a syrup was obtained which 
gradually crystallised. After remaining in contact with porous 
porcelain until free from traces of oil, the colourless mass was crystal- 
lised from ether ; 

0 1492 gave 0 2800 CO^ and 0-0890 H^O. C = 51-l; H = 6-6. 

CjHjjOj requires C = 511; H = 6-4 per cent. 

The basicity of the acid w.as determined by titration with deci- 
tiormal sodium hydroxide, when 01510 required 0-0644 NaOH for 
oeutralisation, whereas this amount of a dibasic acid, CjHjjOj, should 
neutralise 0-0643 NaOH. 

{i-Carloxy-B~acelylv(dci'ic ucid melts at 119 — 120°, is readily soluble 
in water, but sparingly so in ether, and separates in brilliant crusts 
when the solution, in much ether, is concentrated. 

The presence of the CH,-CO group in the acid is inchested by the 
tact that it is readily attacked by potassium hypobromite with 
immediate separation of bromoform. 

The oxime was prepared by mixing a strong solution of the 
potassium salt of the acid with hydroxy lamine hydrochloride and 
potas.sinm hydroxide; after twelve hours, the product was acidified 
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and repeatedly extracted with ether. The ethereal eolation was 
dried and evaporated, when a readily soluble, colourless syrup waa 
obtained which gradually crystallised and in fourteen days h.a(i 
become quite hard. The mass was ground with light petroleum, 
transferred to porous porcelain, and, when quite free from oil, dig. 
solved in acetone, the solution mix4l with benzene and the acetone 
evaporated. After some time, the benzene solution deposited the oxime 
as a hard crystalline crust ; 

0-1350 gave 7 9 c.c. Nj at 23® and 770 mm. N = 6-7. 

CjHijOjN requires N = 6.9 per cent. 

This oxime has no definite melting point; it softens at 130“ and 
melts gradually between 135“ and 140“, becoming orange red and 
evolving gas. It is readily soluble in alcohol, ether, or acetone, but 
sparingly so in benzene or light petroleum. 

The semkarhazoiu . — A concentrated solution of the acid gives no 
immediate precipitate with semicarbazide hydrochloride and sodium 
acetate, hut when the solution is warmed and the containing vessel 
rubbed with a glass rod, the semicarbazone soon separates as a colour 
less granular precipitate, which is collected, washed with water, and 
dried at 100“. On analysis : 

0‘1065 gave 15 c.c. N., at 18° and 760 mm. N = 16’3. 

CjHjjOjNj requires N = 17’1 per cent. 

When as-l-methyloyc7ohexan-2-one-4-carboxylic acid is oxidised 
under the conditions observed in the case of the trorrs-acid, it yields 
a syrup which gradually crystallises. This was converted into the 
semicarbazone and the keto-acid regenerated by treatment with dilute 
hydrochloric acid and extraction with ether, when a colourless solid 
was obtained which, after crystallisation fropi ether, melted at 
119 — 120°, and consisted of ^-carboxy-S-aceli/lvcUeric acid : 

0-1206 gave 0-2244 00,^ and 0 0700 11,0. 0 = 50-8; H = 6-4. 

CjHj.iOj requires 0 = 51-1 ; H = 6-4 per cent. 

Since it is shown on p. 1425 that the first product of the oxidatiou 
of the czs-acid is l-methylcyc7i>hex.an-2-one-4-cai-boxylic acid, it follows 
that /3-carboxy-S-acetylvalerjc acid is produced from this keto acid by 
the further action of the oxidi.sing agent. 

The authors wish to thank Mr. W. N. Haworth for valuable 
assistance, and especially for carrying out most of the analyses 
contained in this communication. They also wish to state that part of 
the expense of this investigation was defrayed by a grant from the 
Executive Oommittee of the Carnegie Tru.st. 

The U.MVEKsiTY, 

Maxciiestek. 
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CXXXVIII. 'Hie Constitution of Glucose Derivatives. 
Part L Glucose-anilide, -oxime, and -hydrazone. 

By James Colquhoun Ikvine, A.D., D.Sc., and Robeet Gilbobk. 

Ihe use of an aldehydic formula for glucose and other reducing 
aldoses has been largely discontinued since the discovery of the 
isomeric alkyl glucosides, and the study of the isodynamic changes 
undergone by sugars in solution has strengthened the arguments 
which support the alternative y-oxidic formula;. Although there 
seems no reasonable doubt that the reducing sugars in solution, or in 
their condensation reactions with hydroxy-compounds, behave as 
yoxides, yet many reactions remain, such as the formation of anilides, 
oximes, or hydrazones, which seem capable of simpler explanation on 
the assumption that the sugar is merely participating in a typical 
aldehydic reaction. 

Throughout the literature occasional references are, however, 
found which show that the po.ssibility of applying a y oxidic formula 
even to compounds usually regarded as aldehydic derivatives has not 
escaped notice, the reactions of some sugar derivatives being somewhat 
divergent from those which might be expected from compounds 
possessing a straight-chain structure. Thus, the constitution of 
glucoseauilide has been debated ever since the discovery of the 
compound. According to the original simple formula proposed by 
Schiff and supported by Strauss (Ren, 1894, 27, 1287), the subsUnce 
possesses the structure 

ho-c}R-[ch-oiii,-ch:n-c,H5. 

On the other hand, Sorokin and Marchlcw.ski {J, pr. Chem., 1894 
[ii], 50, 95) maintain that the condensation of the sugar and the base 
is not iin aldehydic reaction, and that the i>roduct possesses the 
y-linking characteristic of glucoside.s 

HO'CH3-CH(OU)-CH-CH(OH)-C1I(OH)-CH-NH-C.H, 

‘ - O I “ " 

In the particular case of glucoseauilide, it may be maintained that 
tlie details of tho constitutional structure aro not of special import- 
ance, but the fact that even in the case of such a simple compound 
two alternative foriuuhc have been proposed, raises the question as to 
whetlier other conden.sation products of sugars and nitrogen bases 
might also be referred to the y-oxidic form of the sugar. This would 
involve a revision of the constitutional formula of many substances, 
such as oximes and hydrazones, which have played an important part 
in the development of the chemi.stry of the sugars, and also of such 
VOU xcill. . = „ 
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compouods as glucosamine, glncoeimine, glncosureide, ibc., which are 
of special interest on account of their probable relationship to the 
gluco-proteins. 

Evidence regarding the internal linking of a sugar condensation 
product must be sought for in the preparation of derivatives and 
examination of the substituted sugar formed on hydrolysis. Thus, if 
in the two types of condensation derivatives theoretically obtainable 
from glucose we substitute the hydroxyl groups by the groups OR 
then, on hydrolysis, either a penta- or a tetra-substituted glucose will 
be formed according as to whether the original compound was derived 
from a hydroxy-aldehyde or a y-oxide. These alternatives are 
expressed in the following scheme, in which G or G' represents the 
group condensed with the sugar residue : 

I. ho-cHj-[ch-oh],-ch;g ro-cHj-[ch-or],-ch:g — > 

(By substitution.) (By hydroly.sis,) 

RO-CH,'[CH-OR],'CHO. 

II. HO-CH/CH(OK)-CH-CH(OH)-CH{HO)-CH-Q' 

(By substitution.) 

' R0-CK3-CH(0R)-CH-CH(0R)-0H(0R)-CH-G'_ 

I __ 0 ! 

(By hydrolysis.) 


RO-CH,,-CH{OR)*CIl-CH(On)-CH(OR)-CH'OH 
I o 

Acetyl or benzoyl derivatives are not adapted for sueh work, as the 
substituting groups are lost during hydrolysis, and the parent sugar 
is thus regenerated, but alkylated derivatives, which retain tbs 
etheric groups on hydrolysis, are suitable compounds on which to 
study the above reactions. 

These considerations have already been applied in papers published 
from this laboratory, in which the structural linking of the gluco.se 
residue in sucrose, maltose, methyl glucoside, and salicin (I'l'an?., 
1903, 83, 1028; 1905, 87, 1020; 1906, 89, 814) has been subjected 
to experimental proof, and in a recent publication (Trans., 1908, 93, 
91) the method has been applied to elucidating the structural formuhe 
of the oxime and anilide obtained from tetramethyl glucose. All the 
compounds mentioned were recogui.sed as y oxides, as, after complete 
alkylation and hydrolysis of the products thus obtained, tetrametliyl 
glucose was produced in each case. As this sugar is capable of 
forming a definite lactone, Ibis result shows that each of the parent 

•C*C*C*C‘ 

substances must have contained the linking | q i • 

mentioned research on tetramethyl glucoseanilido and tetiamethyl 
glncoeeoxime was undertaken in the hope of preparing by aRyl- 
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ation and subsequent hydrolysis the aldehydio form of pentamethyl 
glucose, and the above result was therefore unexpected. 'As, however 
« very close parallel exists between alkylated sugars and the parent 
aldoses, it suggested that the constitution of glucose-oxime and 
anilide should be further examined. Our results have shown the 
necessity of extending the scope^of the work so as to include the study 
of more examples of sugar derivatives ; in the meantime, we submit 
our deductions as to the structure of glucose-oxime, -anilide, and 
-hydrazone. 

We find that glucoseanilide is formed, not only by heating glucose 
andanilmamaloohoKo solution, but that condensation takes place slowly 
Tvhen an ethyl-alcoholic solution of glucose is mixed with an excess 
of aniline and kept in the cold. A polarimetiic examination of the 
process was thus possible. It was found that the initial dextro- 
rotation of the solution at first increased steadily throughout five 
days and then diminished gradually, finally becoming constant when a 
decided Isevorotation was recorded. This rise and subsequent fall in 
the rotatory power resembles the converse optical changes which 
accompany the conversion of glucose into a mi.xture of a- and /?-methyl- 
glucosides, and points at onco to the fact that two forms of glucose 
anilide exist. The first of tiiese isomerides to be formed must possess 
a greater dextrorotation tli.an that of glucose, and this labile form is 
gradually converted into the more stable hevorot.atory variety. 

Towards the end of the condemsation, the anilide commenced to 
crystallise out from the solution. The fir.st crop to separate was 
dextrorotatory ([a]u -f lO'T^), ami, contrary to expectation, displayed 
mutarotation in methyl-alcoholic solution, the permanent value 
recorded being [a],, -52-4 . Apparently mutarotation has not 
hitherto been observed in the c.a.so of glucoseanilide, the optical 
rotatory power of a 8 per cent, .solution in methyl alcohol being quoted 
ns a permanent value ([u];',' -191"). This failure to observe the 
phenomenon is, however, readily explained, as we find that tho change 
is C'stiemely rapid, p.irticularly in tlio presence of traces of hydrogen 
chloride. The study of tho mutarotation, given in detail in the 
experimental part, indicates that two storeoisamerio modifications of 
the anilide exist, one dextro- and tlie other hevo-rotatory', .and that the 
solution of iiermaneut rotatory power contains a large excess of the 
latter form. The fact tliat gIuco.scanilide exists in two forms 
whkli are interconvertible i>, of ionise, no proof in it.self that the 
Siilistanco. poise3.ses tho gliicosidio structure, but the results bring the 
compound into lino with umlarotatory sugars aud with the 
glucosidcs which have been shown to display similar optical changes 
m cases where tluir iuterrouvorsion has been studied. Direct 
cxiaiumntal evidence was, lowever, obtained by applying the silver 

5 B 2 
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oxide method of methylation to glucoseanilide. Thig reaction, owin.^ 
to the instability bt the compound, involved greater difficulty than 
any of the methylatious we have previously attempted in the sugai- 
group. As the alkylation proceeded, however, the partly methylated 
product resisted the oxidising effect of the silver oxide, and the final 
treatment with the latter was carried out as usual in methyl iodide 
solution. An oil was finally obtained which crystallised completely. 
After recrystallisation from methyl alcohol, the product was recognised 
as tetrainethyl glucoseanilide, identical with that produced directly 
from tetramethyl glucose. The analytical composition and melting 
point (132 — 134°) agreed closely, and the specific rotation of a 3 per 
cent, solution in acetone was [a]„ +236'4°, the value previously 
found for a .specimen prepared directly from tetramethyl glucose 
being [a ]p +229'5°. This discrepancy in the optical values maybe 
readily explained, as we find that the specimen of tetramethyl glucose- 
anilide previously prepared from tetramethyl glucose, when further 
recrystallised from methyl alcohol instead of from ether, shows the 
maximum specifig rotation [a]u + 238'4° in acetone solution. This 
result at once establishes the constitution of glucoseanilide. The 
(impound must have the same general structure as tetramethyl 
glucoseanilide, and it has already been shown (loc. cit.) that the latter 
contains the yoxidic linking. The proof was extended by hydrolysing 
the alkylated anilide obtained from glucoseanilide as explained 
above ; as was expected, the characteristic tetramethyl glucose 
was isolated from the reaction. 

Assuming, as from past experience wc are justified in doing, thnt the 
alkylating mi.xture of silver oxide and methyl iodide exercises no dis- 
turbing effect on the molecular arrangement, the only formula for 
glucoseanilide which will satisfactorily account for these reactions is 

H0-CH/Clf(0II)-ClI-CH(0II)-CH(011)-Cll-hfll-CJl5 

I Q 1 

Such a compound could exist in two modifications (a and /?), the 
interconvereion of which would account for the mutarotation. 

We have also obtained results .showing that glucoseoxime possesses a 
structure similar to that of tetramethyl gluco.seoxime, and does not 
therefore react in every ca.se a.s a normal oxime. The compound was 
methylated by the joint action of silver o.xide and methyl iodide, Hist 
in aqueous methyl-alcoholic solution, then in pure methyl alcohol, and 
finally, when the alkylation had proceeded far enough, in methyl iodide 
solution. The product, after five succe.ssive alkylations, was fractionated 
under diminished pressure, then re-alkylated, and finally purified by 
vacuum di.stillation. A coIonr!e.s.s syrup was thus obtained, which was 
proved by analysis to be tetramethyl glucoseoxime methyl ellier, 
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from which, moreover, tetramethyl glucose was produced by hydrolysis. 
It seems hardly possible that the methylation could have been in- 
complete after the prolonged and repeated alkylation to which the 
compound had been subjected, and thus we conclude that only five 
methyl groups can enter the molecule of glucoseoxlme. Of the 
methoxyl groups thus formed, one must be united to nitrogen as it is 
removed on hydrolysis. The four remaining groups are therefore 
attached to the sugar residue in the same manner as in tetramethyl 
gluco.se. These considerations point to the following formula for 
olucoseoxime : 

HO-CH2'CH(OH)'CH'CIt(OH)-CH'(OH)-CH-NH-OII 


- 0 - 


It must be admitted that, although the above formula accounts for 
the existence of the o.ximo in two, presumably inconvertible, stereo- 
isomeric forms, it doe.s not readily explain many of the reactions of the 
compound. Thus a liexa-acetate has been obtained from glucose 
«n(i-aldoxime, whilst the syn-form i,s reduced to glucamine, and yields 
on acetylation penta-acetylgluconouitrile. The reagents necessary for 
these changes are, however, presumably more liable to cause moIeculiTr 
rearrangement than the neutral alkylating mixture have used, 
and, although Wohl’s work shows th.at the compound behaves as a 
normal o.xime towards powerful re.agents, our results indicate that the 
compouud is equally capable of reacting ,as a y-oxide towards neutral 
reagents. 

The application of the .alkylation process to glucosepheiiylliydrazone 
was entirely unsucce.ssful. The .attempted iiietliylation was carried 
out first in methyl-alcoholic .solution, .and afterwards in methyl iodide 
solution, the details of the process being the same .as already described 
for glucoseanilide. After each treatment with the alkyl.ating mixture, 
the solubility of the product in organic solvents incre.ased as usual, 
but the nitrogen content diminished steadily. The only product 
isolated w.as a syrujiy liqui'l (l>. p, lol — I.'IS’ under 15 mra, pressure), 
which contained no nitrogen and which in appearance and behaviour 
towaid.s h'ehling’s solution resembled an alkylated glucoxide. The 
syrup when redustilled gave a lower boiling portion, showing [a]u -2'2‘' 
in methyl alcohol ; the higher boiling fraction, on the other hand, was 
slightly dextrorotatory ([a j/;' + ll'O^). 

These liquid products gave, on analysis, figures agreeing ap- 
proximately with those required fora fully methylated methyl glucoside, 
but, nevertheless, they did not consist of mixturos of a- and 
methyl methyl glucosides, as, on hydrolysis, the spocifle rotation only 
increased to the value [a]„ -t-12'2°, and the reducing sugar thus 
formed not only failed to crystallise, hut showed a very small de.xtro- 
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rotation in aqueous solution. Those, results, for which we are unable 
to offer a satisfactory explanation, bear a marked resemblance to those 
obtained by Irvine and Cameron (Trans., 1905, 87, 907) in the 
alkylation of syrupy methyl galactoside. 

Apparently the reaction between silver oxide, methyl iodide, and 
glucosephcnylhydrazone is extremely complex, and does not consist in 
the first place of simple molecular rupture. In such a case, the glucoso 
thus libei-ated would be converted into dimethyl oxalate, which is the 
final product formed in the reaction between silver oxide, moihy) 
iodide, .and glucose. In all prob.ability the silver oxide exerts n 
vigorous oxidising action on the coinpouiul, but, in addition, wo liud 
that methyl iodide readily decomposes a methyl-alcoholic solution ot 
the hydrazone at 100 ° with the formation of dark-coloured re-sinous 
compounds. 

The failure to alkylate glucoseplienylbydrazone was not unexpected 
as previous attempts to methylate tetramethyl glucosephonylhydrazone 
led to no positive result. 


E.\1>ER1JIE.N’T.\L. 

PreiMmlion and Alhjution of Olucoscanilide. 

* 

The glucoseauilide reipiired was prepared ik'ully by Sorokin’s niotlioJ 
(Per., 1886, 19, 513) and also by mixing an alcoholic solution ot 
glucose (1 mol.) with a Large c.xce.ss (.5 iiiols.) ot aniline and preserving 
the solution for three weeks .at about - 1 - 6 °. In the latter case, the 
compound w.as depo.sited in successive crops, which were purified by 
dissolving in methyl alcohol, precipitating with other, and drying in a 
vacuum. 

Preliminary alkylation oxpcriment.s showed that the addition ot 
silver oxido to a solution of the substance in methyl alcohol containing 
methyl iodide re.sidteii in vigorous oxidation. The product was 
strongly acid and very dark in colour, and .analysis of the .silver 
residues showed tliat 25 per cent, of tlio silver oxido had been reduced 
to the metallic .4ate. The process was therefore modified so .as to 
maintain the temperature of tho reaction as low as po.ssible during 
the early stages of Iho .alkylation. 

Twenty gram.s of the anilide (1 mol.) were dissolved in -50 c.e. of 
methyl .alcoliol, ami a mi.xtine containing 100 grams of methyl ioilido 
(10 mols.) and o'] c.e. of ether ailde.il to tho cold .solution. 'I'ins w.rs 
placed in a wide-iuoutiied hotllo eonneelcd with an inverted condenser 
and provided with a stirring app.aratns working in a mercury joint, 
the bottle being .surrounded by a corrling jacket througli which water 
at 10° wM circulated. The liitely-irowdercd silver oxide (5 inols.) was 
added in small quantities, the additions extending over six hours, and 
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the liquid was kept actively _^Btirred during this time. The alkylation 
,viis thereafter continued for two hours at 30° and for five hours at 50°, 
the partly methylated product being finally extracted with boiling 
methyl alcohol. After filtration and evaporation of the solvent, a 
viscid, yellow syrup remained, which was only slightly ac^, and 
contained very little resinous matter. The syrup was dissolved in 
.alcoliol, shaken with barium carbonate to remove acids, and decolor* 
ite{l with animal charco-al. The neutral residue left on evaporation of 
the alcohol was now partly soluble in the requisite amount of methyl 
iodide, complete solution being obtained by the addition of a little 
acetone. A second alkylation, conducted as already described and 
Usting over twelve hours, was carried out on this solution, the product 
being isolated and purified as before. In the final alkylations, which 
were c.arried out in methyl iodide solution, no oxidation took place, 
and the methylation w.as therefore conducted in the usual way. The 
fisal product was a yellow, mobile syrup, which, on standing, solidified 
completely to a mass of slender prisms. After drying on a tile and 
three crystallisations from methyl alcohol, the product melted at 
133-134°. 

In acetone solution, the following figures were obtained : 

« = 3-024 , 1 = 2, [af + 14-30°, [a]? + 236-4=" 

Analysis gave : 

0 = 61-68 ; H = 8-22. 

^ 16 ^ 25 *^ 5 ^ requires 0 = 61-74 ; H = 8 04 per cent. 

The compound is therefore tetramethyl glucoseanilide, identical with 
that obtained from tetramethyl glucose (m. p. 135°, [a]o + 238-4°) 
The hydrolysis, which was carried out as usual, gave a good yield of 
tetramethyl glucose, melting at 87 — 68°. 

Alkylation of Glwostoxhm. 

The oxime, which was prepared by Wohl’s method [Bor., 1891, 24 , 
993), nieltod at 138° and showed in aqueous solution the downward 
mutarotation, [a]u - 7-8° — y - 0-8°. Owing to the limited solubility 
of the compound in methyl alcohol, the addition of water was necessary 
in the first treatment witli the alkylating mixture. 

The oxime (1 mol.) was dissolved in water, a large excess of methyl 
iodide .added, and sufficient methyl alcohol to effect complete solution. 
The .addition of silver oxido (5 mols.) occ.asioned a brisk reaction, 
whicli was completed by six hour.s’ heating on a water-bath. The 
product w.as extracted with boiling methyl alcohol, and, on romovsil of 
the solvent, a neutral, yellow syrup rem-ained. This partly methylated 
product, after drying in a vacuum, was now freely soluble in methyl 
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alcohol, and consequently no' water was necessary in the second and ’ 
third treatments with the alkylating mixture. In the fourth methyl, 
ation, the addition of very little methyl alcohol sufiiced to effect 
complete solution of the product in the requisite amount of methyl 
iodide^ and, in this case, ether was used as the extracting agent. The 
syrup was now distilled in a vacuum, after which it proved to he 
readily soluble in methyl iodide. Two final alkylations were then 
carried out in this solvent, after which the product was recovered 
and purified by fractional distillation under diminished pressure 
(b. p. 160 — 165° under 30 mm. pressure). The alkylated oxime was thus 
obtained as a colourless, neutral syrup, .showing no action on Fehling'g 
solution until vigorously boiled with the reagent. 

Analysis gave : 

0 = 49-61; H = 8'71; OMe = 59-43. 

CjHg0N'(0'CH3)5 requires C=49'81; H = 8'68; OMe = 58'49 percent; 

The compound is therefore pentamethyl glucoseoxime. In com- 
position, boiling point, and specific rotation, it resembled the mixture 
of stereoisomerie tetramethyl glucoseoxime methyl ethers prepared by 
the alkylation of tetramethyl glucoseoxime, and the identity of the 
two specimens was confirmed by a comparison of the optical changes 
undergone bj^each during hydrolysis. In parallel experiment.*, the 
specific rotations at first diminished and then increased at an equal 
rate to a constant value, which agreed closely with that calculated for 
tetramethyl glucose. This result seems to di.stioguish the alkylated 
oximes from a mixture of the o- and ^-alkylated methylglucosides, 
which, during hydrolysis, show the reverse optical changes. On 
working up the product as u.snal, the syrup obtained crystallised 
readily, giving a good yield of tetramethyl glucose (m. p. 88 — 89°). 


Mularolntion of GlucoeeanUide. 

As explained in the introduction, two forms of glucoseanilide exist, 
one dextro- and the other laevo-rotatory, and the conversion of the 
former into the latter give.s rise to mutarotation. In preparing the 
compound by Sorokin’s method, tho first crops obtained di.splayed a 
dextrorotation in methyl-alcoholic .solution, but in each case the 
optical rotation dimiuislied on standing, and attained nearly the same 
constant values, The actual extent of these optical changes is shown 
below : 

Initial [af. Final [o)“ 

Crop I -no;-’ -S2'3"’ 

II la-l .tl-s 

HI ~20T 5.3T 

In determining the rotations, 3 per cent, .solutions were used 
throughout, and, although the mutarotation was, even in the absence 
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of catalysts, complete in twenty-four hours, the solutions were in each 
cise preserved for one hundred hours. The end values obtained in 
about twenty experiments in which mutarotation was observed were 
fairly uniform, the average value being [a]” -62-3“. These alter- 
ations in the rotatory power are without doubt due to stereo- 
chemical changes, as the analysis of dextrorotatory crops, and also of 
tho products of constant Isevorotatory power obtained from them, 
showed that all the specimens had the composition of glucose- 

anilide. 

The dextrorotatory variety is tho less soluble form, and is the first 
product of the condensation of glucose and aniline. This was shown 
by the changes in rotation during the formation of the compound. A 
solution of 10 grams of glucose in 100 c.c. of ethyl alcohol was 
prep-ared and kept until it had attained the constant rotatory power. 
Twenty-seven grams of aniline were then added, and the solution 
maintained for three weeks at a temperature varying from + 2° to 
+ 6“ The changes of rotation observed in a 2-dcm. tube are shown 
in the following table : 


Time in days. [a]-". 

0 +«'5" 

1 7'0 

3 ■•4 

4 --.“i 

f> 7-1 


c in days. 

[a]=". 

7 

+ *5’ 

11 

. 

14 

1-7 

17 

-O-'J.i 


1-50 


The initial rise in the rotation indicate.s that the form first produced 
is more strongly dextrorotatory than gluco.se, the subsequent fall 
being due to the conversion into the Imvorotatory isomeride. On the 
analogy of the glucosides, the former m.ay 1 k) termed /?-gliicoseanilide 
and the Utter a-glucoseanilide. 

C'on.sidering tho relative rato.s of formation of the two isomerides, it 
follows that, during tho liydrolysi.s of a mi.xiure of a- and /3-ffirms, the 
latter .should be decomposed more rapidly than the former, and thus 
the optical rotation should at (ir.st diminish rapidly and then increase 
to a constant value. We have been unable to apply this hydrolytic 
method, however, as the addition of hydrogen chloride to a solution of 
de-xtrorotatory power, which contained both a- and ,3-forms, at once 
caused very rapid mutarotation, the permanent value lieing reached 
almost immediately, and before hydroly.sis proceeded. 

In such a ease, the liydrolylie .action of enr.ymea may be applied, but 
the poLarmietric examin.ation.s of lupieous solutions of the anilide to 
lah.ch emul.sin or maltaso l.ad been added showed that in each caso 
m rate of hydrolysis did not differ in any marked degree from a 
control solution containing the anilide alone. 

Evidence was, however, obtained that the anilide of constant 
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rotatory power is essentially one form. This view was supported l,y 
the fact that all attempts to separate, either by precipitation or partial 
solution, a specimen of the compound showing a higher Imvorotatory 
power than -52 -3°, but capable of mutarotationin the dextro-directioa 
to tjiis value, were uusiiccessfii). Again, on hydrolysing the solution 
of permanent rotatory power by heating with very dilute atnieonj 
hydrogen chloride, the specific rotation increased rapidly and without 
fluctuation to a constant value. This regularity in the optical change 
is consistent with the idea that the value [a],, - 52'3“ approximately 
represents the specific rotation of the pure a-form. 

The effect of temperature on promoting the reversible dianje 
a ^ (3 cannot be demonstrated on the fused anilide, as the latter 
undergoes partial decompo.sition in the neighbourhood of tho melting 
point. On heating methyl-.alcoholic solutions of the pure a-form to 50" 
for several hoars, tlie desired result was obtained, the specific rotation 
increasing in tho dextro-sense : 


luitial (a]D 

Expi^rimcnt. at 20". 

I. w;:’ -Ol-I" 

11. 51 -a 

[ 11 . 5-0 


[o]„ after heating 
to 50’. 

[< - IS O’ 
45T 
45-7 


End vidiio on stiiiidiiig 
at 20”. 

[»]■« - 52 3" 

61'8 
52 '0 


In experiment III, llie specimen contained both stcreoi.someric form,s, 
hut, ueverthole®!, tho .same equilibrium point was reached at 50°. The 
fact that tlie siitecquent mutarotations at 20° gave the norm.al end 
value.s .show.e, moreover, that the optical changes observed on heating 
are due to stereochemical alteiaation. The effect of heating tho a-Eorm 
was .also shown by fusing the anilide with very little methyl alcohol at 
100°. In this way, the decompo.sition usually undergone by the 
anilide in the fii.sed .state was avoided, and the specific rotation of the 
substance during thi.s treatment wa.s found to have altered from 
-52° to - 10°, and, as usu.al, the product was once more capablooE 
mutarotation to the initial value. The converse experiment in which 
dilute solutions of the a-form were cooled in ice and calcium chloride 
for several hours led to no result, the initial rotatory power I’emaining 
unaltered. 


Relative Sulubililies of a- aiul ^-GlucoieaniliJes. 

On extracting a mixture of the a- and ji-foims with a large excess 
of boiling ethyl acetate, tho bulk of the compound rein.iiiied 
undissolved, but a .small ipiantity p.a.ssed into solution, and wa.s re.adily 
obtained in the cry.stalline state. The treatment effected a paiti'a 
separation of the two forms, excess of the a-variety passing into solu 
tioD, and thus tho rotation of the undissolved residue was more de.xho 
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roliilory than that of the specimen before treatment. Boiling with 
ptl,er led to similar results. The magnitude of these changes is'shown 
in the following table : 


acting 

a«elit. 

I'llll'f 

acetate 


Time of boiling, 
hoars. 

1 

7 

5 

2 

2 


Initial specific rotation Initial specific rotation 
of mixture. of ninJissolvea residue. 


- 20 " 

5 

5 

+ 15 
H 


- 6 “ 

+ 16 
12 
24 
21 


Conversely, when concentrated alcoholic solution,s of both forms 
ncre cooled, the crop which w.is first deposited contained a hirger pro- 
portion of the ^-form th.an was present in the original mixture. Thus 
1 solntion containing 9 per cent, of the mixed anilides showing a 
specific rotation of - 8'7'’, when cooled in ice, depo.sitod a crop which 
showed the initial rotation [a];» + 10-7“ On the other hand, a solu- 
tion showing the initial rotation - 5‘2'3'’, when similarly treated, 
yielded a crop which naturally possessed the same rotatory power. 


Effect of Culahjsls in Promoting i!te Mutarotation. 

When special precaution.s are taken to clean thoroughly the polari- 
Dicler tube and its accessories, the mutarotation of glueoteanilido in 
methyl-alcoholic solution is comparatively slow, the permanent rotation 
being observed, as a rule, after about twenty-four hours interval. The 
addition of a ti'iiee of hydrogen chloride, however, accelerates the 
tbange greatly, the mutarotation being complete in a few minutes ; 
judging from the end v.ahies obtained, no hydrolysis or other decom- 
position occurred. The addition of small quantities of water to the 
solution had no appreciable efifect in .altering the rate of the optical 
change.s, but traces of aniline retarded the process .somewhat. Com- 
piiisons of the rate of optical change most in this case he accepted 
with caution, as wo find tii.at tlio most minute tr.aces of hydrogen 
chloride have a pronouneod olToct in accelerating the transformation 
into the a-form. 


Mutarotation of Glncoseanilide in Jfater. 

Aqueous solutions of glucoseanilide display very rapid mutarotation, 
but a delinite end value is imt reached, owing to partial hydrolysis of 
tho compound. As tho anilide only dissolves slowly in w.ater, a con- 
ddeialiie timo must elapse lioforo lli<> tirst polari metric reading can be 
tubpu, and thu.s all the rotations determined in water were lacvo- 
lotatuiy, 'J'hc following table shows the nature of these optical 
c isugcs, .and the catalytic olicct of a trace of hydrogen chloride in 
prouiotin^r tho change: 
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Inilial Specific Eolation of the Specimen in Methyl Alcohd, [ajS,' + 15-4 


Solution I. 


(! = 2 - 873 . 


Time from cnntaot of 
anilide with water, 
mins. 

fC- 

19 

-28-7° 

30 

36*5 

40 

44 0 

50 

50 9 

60 

.57 ‘7 

70 

61-2 

160 

77-7 


Solution II. 


6 = 3 - 127 . 


Time from contact of 
anilide with water, 

mins. 

Hr 

15 - 

-22Tj’ 

Added a trace of 
hydrogen chloride. 

15^ 

67-} 

16 

86 -ij 

17 

92-t 

18 

93 '.5 

30 

851 


In eacli case the huvorotatory powers slowly diminished on flutter 
standing, and the solutions were then found to contain free aniline, 
showing that partial hydroly.sis had occurred. The miuimum value 
obtained in the ca.se of .solution 11 ([a];" -03-5°) probably appi-oxi. 
mates to the true value for the specific rotation of the equilibrium mixture 
in water, a.s only very slight hydrolysis could then have taken place. 


Mutarotation of Telrameihyl Glucoseanilide. 

As glucoseanilide and tetramethyl glucoseanilide have been shomn 
to posses.s a similar structure, both compounds should be capable of 
mutarotation. Tn a previou.5 paper, it was stated that we were 
unable to detect any ch.ange in the rotation of the latter compound iu 
acetone solution. This observation wo have confirmed, but find that in 
methyl-alcoholic solution .slow, but c.xtensive, changes can be observed. 
The alkylated anilide was prepared by heating a concentrated solu- 
tion of tetramethyl glucose in inelhyl alcohol with an excess (5 mols.) 
of aniline on a water-bath for two liour.s. 'The product crystnilissd 
readily on cooling the .solution. On crystallising the compound several 
times from methyl alcohol, the specific rotation gradually increased, 
and finally, after eight recrystal li.sations, became constant. Tiro value 
then found for a methyTah-oholic solution was [a];)' -F 234-0° and a 
similar solution in acetone showed [a|n -1-238-4°. The alcoholic 
solution, on .standing, .showed downward mutarotation : 


Time in hours. 

Spi'Cifu' rolatimi in 

0 


24 

203 

36 

190 

48 

178 

60 

162 

72 

150 

84 

1 rJ.f 

108 

105 


47 oil addition of a trico of hydrogen chloi ide. 



GLUCOSE DERIVATIVES. PART I. 


1441 


, Solutions in acetone, when preserved for an equal time, showed no 
^Iteration in rotatory power. The addition of a trace of hydrogen 
i-liloiide, however, promoted rapid mutarotation of both the acetone and 
jjetliyl-alcoJiolic solutions, the permanent value in the latter case 
([a];I + ) being reached in from fifteen to twenty minutes. The 

anilide then present in the solution seems to be an equilibrium mixture 
of a- and ^-forms, as on hydrolysis with 10 per cent, hydrogen chloride 
tlje specific rotation at fir.st diminished about 20“ below the equilibrium 
point, and then increased to the v.alue for tetramethyl glucose. This 
indicates the presence of a form showing a very small dextro- or 
possibly a lievo-rotation, which is less readily hydrolysed than the 
strongly dextro-isomeride with which it is mixed. The latter, from its 
relative instability towards hydrolytic agents, would be the form first 
produced, and we therefore term it yS teti-amethyl glucoseanilide. This 
hriugs the compound into line with the parent anilides as shown 
below : 


Gluco86ani/ide, 

Telmmelhyl tjluco86amlide. 

B-Form. [a]u -62-8°. 

Moro soluble form ; 
le.ss readily bydrolysiMl. 

Liiyvo- or feebly dextro-rotatory. 

More soluble form ; 
less readily hydrolysed. 

^-Forui. De-xtrorotatory. 

Less soluble form ; 
produeeJ first and more readily 
hydrolyed. 

[a]u 

licss soluble form ; 
more readily hydrol^'sed. 


.\s pure tetramethyl glucoseanilide is .stable at the melting point, the 
effect of fusion in causing the change ~ a was .studied. A specimen 
of the compound which originally gave [a]„ +224“ showed, after 
fusion at 130 “, [a],, + 158“, isodynamic change in the direction 
/i +■ a had therefore occurred. At higher temperatures, the equili- 
brium point was still further displaced in the hcvo-direction, the 
values +68“ and + 56^ being obtained as the result of fusion for twenty 
minutes at 160 ° and 180 “ respectively. 

Hie authors take this opportunity of thanking Professor Purdie for 
Ills inteiest in their work, and of expressing their indebtedness to the 
Cai'iitgie Trust for a research grant. 
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CXXXIX . — The Use of the Micro-balance for the DvU.y. 
mination of Electrochemical Equivalents and jhf 
the Measurement of Densities of Solids. 

By Otto Brill and Clare de Brereton Evans. 

The methods here described were worked out with the object of 
discovering the properties ot what appeared to be an unknown metal 
traces of which were found by one of us in thorianite (Evans, Trans, 
1908, 93, 667). 

For the quantitative study of a substance of which only a fjjf 
milligrams wei-e available it was found nece.ssary to develop new methods 
which may prove to be of use also in the determination of the physical 
and chemical constants of other substances, such as some of tlis 
radio active elements, which are procurable only in very siujU 
quantity. 

The balance used in this work was a modified and improved form of 
the Nernst quartz-fibre balance (Nernst, y<ic/cr. K. Ges. Wiss. Goltiupi 
1902, 2 ; and Brill, Her., 1903, 36, 20.56). A description ot this hilancs 
will be given elsewhere; it is sutlicient here to state merely that it ivsi 
possible to read to 0'02 of a division of the empirical scale correspondinj 
with 0-004 milligram, appropriate corrections being made in the readings 
by means ot a calibration curve. With such an instrument, the amount 
of material necessary for the determination of atomic weight or density 
is reduced to a fraction of a milligram. 

Delennination of Kleclrocliemkal Kquivalenls and ilie Measurenient of 
Very Small Currenti. 

A current of a few milliamperes was passed through (1) a solution ot 
silver perchlorate containing 2 5 grains of silver perchlorate per 100 c.c. 
(Carhart, W'illard, and llender.soa, Trans. Amsr. Electrochem. Sx., 
1906, 9, 375), and (2) a solution of Ihomet.al to be investigated; these 
were connected in serie.s. As cells, it was found convenient to use 
small porcelain crucibles the solution in each being kept stiLi-nl liy 
the passage of a slow current of small bubbles of hydrogen. The catlioJos, 
which were made of thin platinum foil, Weighed from 5 to 10 
milligrams, the area of e.ach being about 0-02 sq. cm. A spiral of thin 
platinum wire answers very well for metals such as copper and silver, 
but a larger surface is advaiihagcously employed for elements siidi as 
antimony which tend to form a less strongly adhereut deposit. -Uter 
about twenty minutes the electrodes were withdrawn from llie .-snliitions 
and washed several times in piii-c water, the usual precautions being 
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[jtiserred ; they were then dried by heating for fire minutes in a steam- 
gvefli cooled in a desiccator, and weighed again as quickly as 

■possihlC' 

Ihe method was first tested by determining the electrochemical 
fquiralent of copper which was deposited from a solution of the 
sulphate. The results of these experiments .are given in table I ; 
they show that it is possible to obtain a very fair value for the atomic 
wight of an element by using as little as one-third of a milligram 
provided the element obeys Faraday’s law to the same extent as does 
copper. 

Table 1. 


iVeight of 

Weight of 

Eduiv-alent 

toiipcv ^ 

silver 

of copper 

(lepasitod in 

deposited in 

(Ag= 

milligrams. 

tnilligrams. 

107-934). ' 

0'5s42 

1-8135 

32-84 ' 

0-3334 

1-1545 

31-16 ' 

0'6729 

2-2764 

81-91 

0-92.36 

3-2410 

32-21 

I'OSSO 

3-7233 

31-43 ' 

0-8.332 

2-8018 

32-10 : 


Current in amperes. 

C.alculatc(l CalcnUttd 
Time in from from 

minutes, copiierdeiiosit. silver deposit. 
20 0-00140 0 00135 

25 0-000fl76 0-000689 

25 0 001362 0-001357 

30 0-00155S 0-001520 

30 0-001830 0-001861 

SO 0-00140 0-00139 


Moan v.al 110 = 31 -95. 


The unknown metal mentioned above appeared to be related to 
intimony, .so this element was made the .subject of the next experi- 
ment. Me.iiiwhile the probability was not lost sight of that identical 
methods would bo likely to succeed with antimony and bismuth, and 
.herefore also with polonium, the atomic weight of which it is 
propo.sed to attempt to determioe iu the same way. 

The (lifficullies connected with the determination of the equivalent 
)f antimony arise chiefly from the tendency it shows to deposit from 
iimple solutions of its salts in a black form which does not adhere 
irmly to the cathode. This defect Was ultimately overcome by adding 
,0 a 0 5 per cent, solution of the chloride, .acidified with hydrochloric 
•ici.l, a trace of gelatin.* Under the influence of this colloid the 
depo-it of antimony assumed a grey adherent character, even at the 
onlmary temperature as long as the current density remained .at about 
dOd ampere. It was found later that by keepiing the solution at a 
temperature of 70— 80'", the current density might be considerably 
increased without risk of the black form appearing. 

The electrochemical equivalent of antimony found by this method 
was 40 9, the amount of metal depo.sited in each of the two ex- 
pmiments the results of which were iu close agreement being 
I'attei, and hia caIlaborator.-i have rreeiitly made use of the Ufect of colloids on 
.tor "l.V ^ 'l'’l"«t of h-ad (rmos. EMn:hc,n. 
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about 0-5 milligram. Ibis noticeable that the numbers obtainej l, 
other observers are also somewhat higher than the theoretical valu 
which is 40’1 (Pfeiffer, Annalen, 1881, 209, 261 ; Popper, Annakn 
1886, 233, 153. For reasons of this discrepancy, see also Cohej 
Collins, and Strengers, Zeilsch. phpriktd. Chem., 1905, 50, 29). 

It is obvious from the above considerations that .the same methoj 
may be employed for measuring very small currents by meaD.s of , 
silver or copper raicro-coulometer.* The last two columns of table I 
show that currents as small as half a milliampere can be measared 
in this way with a fair degree of .accuivacy, which is considerably 
increased by using both a silver and a copper miero-coulometer 
these serving to control each other. ’ 

Deitrmhiation of the Dmisities of Solids. 

The micro-balance can also bo used for the direct measurement of 
the specific gravity of solids which can be obtained in regular form ■ 
for example, a small crystal or a spherical globule of metal, Ac, Itfs 
is first measured in all its dimensions under the microscope and is 
then weighed on the micro-balance. In our experiments we employed 
a travelling micro.scope of low power, such a.s is used for mea.siiriDg 
spectra, the volumes being calculated from the mean values obtained 
from a number of observations. If very accurate results are needed 
crystals should be well formed with sharp edges, but it is often 
possible to simplify the calculation by using thin plates, by taking 
advantage of cleavage planes to get rid of facets, or even by cutting 
or filing the crystal into some elementary form. 

Table II gives a list of substances chosen more or less at random 
and prepared with only ordinary care, tho densities of which were 
determined in the way indicated. It will be seen that a very pood 
approximation to the density of *Kn was obtained by using three 
small beads the aggregate weight of which amounted only to about 
half a milligram. Of tho two crystals of diphenylene disulphide which 
were examined and which gave concordant results, the form of one wns 
modified by cleavage, whilst corrections were made for imperfections 
in both crystals of nitroxylidiue. 

The advantages of this direct measurement of density over the 
methods now in u.se are obvious iu the cases of rare, valuable, or very 
chemically active sub.stanccs, .such as many of the radioactive sub 
stances, and not a few organic compounds. Not only are ,‘ill the 
errors attending the use of liquids eliminated, but the quantity 

* Since these expiTiinentj w<-re roncluded, I’rof. Ifose and F. Conrat have dr- 
seribeil the use of a silver fnitrate) inii'ro-couloiiieter for the same purjtose 
JSkktrochcm., 1908, 14, 80). 
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VIII., ,\cill. 


See CJuieliij, Ilandhuch dcr anortjan. Chevi. (new cJitioii). + 1881» 14 , 21. J Newly determined. 
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required for a- determination ij so gmall *(about 0 5 milligram) that 
mere t^acoa of metafe, oF dements such as siWptair, may be examine,) 
in this way if Vhey are first caused to assume a sufficiently regular 
shape by melting or otherwise. Such considerations lead also to tie 
conclusion that there is in these small-scale determinations of density 
a means of identification which can be used in caSes where, tor the 
reasons already suggested, it is not allowable to employ chemical tests; 
indeed, this has already proved to be the simplest and most conclusire 
way of identifying small metallic beads isolated from thorianite in the 
course Of analysis. 

Lastly, this method may be of value from the point of view of the 
examination of optical i.somerides (compare Auwers at the Congress 
of Applied Chemistry at Rome, 1906) .and the calculation of topic 
parameters. For the latter purpose, there i.s at present only one way 
of determining tho densitie.s of crystals with sufficient accuracy, namely, 
Retgers’ free suspension method l^Znisch. physikoL Chem.t 1889, 3, 296), 
and this is, generally speaking, limited in its application to .substances 
the specific gravity of which is below 3-6.* There is no such limit to 
this direct measurement method by means of which a high degree o! 
accuracy might also bo reached by examining a sufficient number of 
crystals of a given substance, the error due to weighing operations on 
the micro-balance being negligible. 

• 

Thanks are due to Sir William Hamsay and to iMr. N. T. M. ■Wilsiiioio 
for the intere.st they have taken in the work. 

CnuMisTar LADonAToav, 

Unitxrsitv Coi,i,scr. 


eXL— The Fluorescence of Flalimcyanides. 

By LeOaVARo Angelo Levy. 

EARLY all platinocyaoides exhibit the phenomenon oE Suoresceiioe to 
a very marked degree ; .as a class, they are unique in this property. 
Stokes {Phil Tmns., 1853, 143, 396) appears to have been the fn.'t 
to note the remai'kable optical characters of these^lts. He. observed 
that platinocyanide.s exhibited a powerful fluorescence when stimu- 
lated by ultra-violet light. The comjrounds examined by him include 
the magnesium, potassium, barium, calcium, strontiuEQ» and lithuiiii 
compounds. He noticed that the majority of the amorphous platino- 

* See Croih’s IntrodwtUm to Cfifmical Crystallography. 
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cyanides of the heaViy nfetals werf non-fluorMcent^ bul, that the 
jieroririo salt; foTmed an ez^ption' and exhiSw -iiriiBtrong yellow 
fluorescence." Stokes also observed that ’ the . fluorescence was a 
characteristic of the solid salts, and that their aqueous solutions were 
colourless and non-fluorescent. 

Apart from these researches of Stokes, undertaken in the course of 
a general investigation on fluorescence, very little indeed has been 
clone, and the author was accordingly led to attempt the elucidation of 
the subject : experiments have so far been made with the object of 
determining what effects such conditions as purity, state of hydration, 
basic radicle, dec., exert on the character of the fluorescence. 

In the cjurse of the investigation, several new platinocyanides have 
been prepared. These include the hydrazine, hydroxylamine, uranyl, 
1 : 4-diphenyl-3 : 5-e?jdo anilo-4 : 5-dihydro-l : 2 : 4-triazole (nitron), and 
guauidine salts. Some of the.se substances exhibit interesting 
properties, and have already been rlescribed (Trans,, 1906, 89, 125 ; 
five. CaiaJ. /’/iii. Sac., 1907, 14, 159). 

Experimental. 

Two sources of radiation were used to excite the fluorescence, 
namely, (i) the ulti-a violet light from an induction spark between iron 
electrodes, and (ii) the radiation tiom a .small amoimt of radium 
bromide. 

It was found necessary to have .some method of comparing the 
intensitie.s of the fluorescence exhibited by various .specimens in order 
to ii.s.sigu a numeral value^o e.ach intensity. 

A crystal of the plati nocyanide, the fluorcscenco of which is to be 
iiire.stigated, is placed in a tray of black paper and viewed by a short 
focus lens. A ■ small quantity of radium bromide, placed under the 
tray, is gradually removed until the fluorescence of the crystal is 
only j>ist perceptible in the dark. The distance between the radium 
bromide and the crystal is nie.asured. Assuming that the intensity of 
(lie rays varies inversely as the square of the di.stance, the intensity 
of fluorescence is proportional to the square of the distance between 
tie r.idium bromide and the crystal. In the following experiments, 
the intensity of the fluore.scence of a certain specimen of barium 
platinocyanide is arbitrarily fixed at 100, and thus- proportional 
values are ‘assigned tJ the other compounds examined. (The foregoing 
method of comparison is similar to that adopted by Beilby, Proc. 
^ foi/. Sue., 1905, 74 , 506.) Tljp method is not exact, but it yields an 
approximate value, which is sufficient. 


5 e 2 
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' I. barium Flatinocyatiidt. 


This salt was prepared by passiog gaseous hydrocyanic acid into a 
pasty mixture of one part of platinum dichloride, one and a-half parts 
of freshly-precipitated barium carbonate, and five parts of water kept 
nearly boiling. The gas was passed through until all effervescence 
ceased, the solution then being boiled and filtered hot. A solution of 
barium chloride and barium platinocyanide, BaPt(0N)^,4H2O, was thus 
obtained, the latter being deposited on cooling in golden-yellow 
transparent crystals exhibiting a purple sheen. The crystals often 
show red and green colours on the edges, this effect being especially 
noticeable when they are immersed in water. The nuorescence 
exhibited under ultra-violet light or radium is feeble. 

A Efiarked difference is produced in the appearance of this salt and 
in the intensity of the fiiioreseence which it exhibits on recrystal- 
lisation from water to which small amounts of various foreign sub- 
stances have been added.* 

(rt) A solution of 1 gram of the yellow crystals in 10 c.c. of water 
was crystallised witli O'l gram of the following substances : 


Siibstaiua*. 

Potassium cyanide 

Hydrocyanic arid (no exact ipnnlity) 

Potassium ferrocyanidc 

Potassium sulpbocvanide 

Cyanogen (gas passe'l into the )iot solution) ... 

Potassimn silwr eyaiiide 

Merounc cyanide 

Cyanogen iodide 

barium cyanide 


Colour of crystals. 

Flutiresee 

gioei) 

41 

lemon-yellow 

‘iO 

leiiion.yellow 

26 

li;monycllow 

20 

h-inoii-yeUow 

26* 

lemon -yellow 

28 

goldcn-yviiow 


gollen-yelhnv 

5 

green {most marked) 

100 


In order to account for the production of the green from the yellow 
salt, the following suggestion-s amongst others, have been conddered. 
The determining factor may be the presence of : (i) Potassium to/i;?. 
This supposition is supported by the fact that some potassium salts 
will effect the change, (ii) Harmm ions are, for tlie same reason as 
potassium ions, indicated as a possible cause, (iii) llydroxijl ions. 
This hypothesis is supported by the following facts : (a) Ionised 
cyanides are very ellicient in producing Uie change. These salts are 
all more or less hydrolysed by water, yielding hydrocyanic acid and 


* During th^ progress of these investigations, the author’s attention wa-s called to 
a statement hy Hroclidt and Petit (-Iw/t. Chint. Fhys., ]9^, [viii], 3, *433). di'ty 
prepared barimn platinocyanide by ekrtrolysis of a solution of barium cyanide la- 
tween platinum clatrodes, using ;ii) alternating ciuront. The salt obtained is 
described by them as ytdlow, slightly dichroi?, and very slightly fluorescent imJtrr 
the action of radium They state that this product beedmea fluoiesceut if ciystalU^t'd 
with barium tyaniJe. They analysed the two \ii-oducts, and state that they beih 
have the same composition, but give very few figures in support of tlirir anal} sea. 
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5 [ + 0H' ; (6) non-ionised cyanides produce* no %ffect. (iv) Cyanogen 
fans. This hypothesis is suggested by the followin^acts : (a) Sub- 
stances yielding cyanogen ions have a very great effect ; (5) non-ionised 
cyanides, for example, mercuric cyanide and cyanogen iodide, have no 
effect ; (o) substances yielding few cyanogen ions, for example, potass- 
ium ferrocyanide and potassium thiocyanate, produce a slight change. 

0'5 Gram of yellow barium platinocyauide was crystallised with 
O'l gram of the following substances : 


Salt. 

Colour of crystals. 

Fluorescence. 

potassium chloride 

. yellow 

8 ■ 

potassium nitrate 

. yellow 

8 

Potas|jum acetate ■ 

. lemon-yellow 

n 

Barium chloride 

. yellow 

8 

Barium nitrate 

. yellow 

8 

Barium acetate 

lemon-yellow 

n 

Two 0 . 0 . of a solution of yellow barium platinocyauide (25 grams 

per 100 0 . 0 .) were crystallised with 
various alkalis. 

1 c.c. of an solution of 

Substance. 

Colour of crystals. 

Fluorescence. 

Ammonium hydroxide 

lemon -ye! low 

21 

Methylaranionium hydro.xidc 

. lemon-yellow 

24 

Diraeihylammonium hydroxide 

lt»mon-yellow 

28 

Trimethylaniinonium hydroxide 

. lemon-yellow 

24 

Tetramethylanimonium hydroxide.... 

. lemon vellow 

30 

Sodium hydroxide 

lemon-yellow 

28 

Barium liy<lroxide 

. 4;recn 

100 


It appears from the above results that alkalis are efficient in pro- 
ilucing the change from yellow to green. The effects obtained with 
barium and potassium acetates m.ay be explained by the slight hydro- 
lv.ds and resulting alkalinity of aqueous solutions of these salts. 

Effect of Cyanogen lone . — It was found that only a very slight trace 
of barium cyanide was required to determiue the deposition of the 
very green, fluorescent crystals. Thi.s substance and b,irium hydroxide 
are the most efficient in effecting the change. There is no simple 
method of deciding whether the effect produced by barium cyanide is 
o«'a.sioned by the cyanogen ions or by ^.lie hydroxyl ions produced by 
liy<iroly.sis. If the effect is due to cyanogen ions, potassium cyanide 
should be equally efficient (as barium ions have been proved to be 
inactive), whereas this i.s not the case. 

Varying quantities of barium cyanide were used, but in every ca.«e 
the crystals deposit^ were siihilar. 

(i) The green crystals, obtaineil by crystallising with barium cy.anide, 
'tcre recrystallised with small amounts of the following substances : 


Substance. Colour of crystals. Fluoresoencc. 

Hydrochloric add yellow 8 

Tartaric acid yellow dl 

Acetic add yellow II 

Hydroplatinocyanic acid ... golden-yellow (most marked effect) 3 
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The transition troip the green to the yellow variety is probably 
determined by She presence of hydrogen iohis. This hypothesis is 
supported by the following facts: (i) Acids determine the deposition 
of yellow crystals from a solution of the green salt ; (ii) weak acids, 
for example, carbonic acid, have but little effect ; (iii) hydroplatino 
cyanic acid is the most efficient. *' 

Nature of tlie Green arvl Yellow Modifications. — The differences 
between the two varieties of barium platinocyanide may be due to 
various causes, amongst which the following appear to be most worthy 
of consideration : (a) The formation of a small amount of double salt ■ 
(6) a difference in crystalline form or habit ; (c) there may. be a 
difference in chemical composition ; {d) the two varieties may hj 
isomeric forms * of the same substance. 

(a) The Formation of a small amount of Double Salt or ilmi 
Crystal. — The production of the green salt may be due to a small 
amount of double decomposition, whereby a little potassium platino- 
cyauide is formed. The pure platinocyanide may be only very slightly 
fluorescent, and may only exhibit this property to any extent when 
another platinocyanide is prc.sent in solid solution. This is an analogy 
for this behaviour in the case of the phosphorescent sulphides. Tho 
effect of barium cyanide and barium hydroxide cannot, however, be 
thus explained. The following experiments were made to test this 
hypothesis. 

d'4 Gram of yellow barium platinocyanide wag dissolved iu water 
and a small quantity of magnesium sulphate was added. The amount 
of the latter was such that it would yield approximately l/50tL by 
weight of magnesium platinocyanide. The precipitated baiiutii 
sulphate was filtered off. Similar e.xperiments were made using 
sodium and potassium sulphates. 


Suljihate used. Quantity. Col, mr of salt deposited. FJuoiisceii'.i 

Mapuc.sinni O'OOt! grain yidlow 1] 

Sodium O'OOd ,, ytdlow 1] 

Potassium O'OOl ,, yellow IS 


The above results, together with the fact yiat barium hydroxidu 
and barium cyanide are so efficient, appear to indicate that the 
production of the green cry.stals is not due to the formation of a small 
amount of double salt or mi.xed crystal. 

(6) Crystallim Character of the Two ModijkatUks. — With the view 
of testing whether the crystals of the two varieties showed any 
difference in their crystallographic characters. Professor Lewis kindly 

* The term ‘‘isonierie modification” is employed to indicate the existence ct two 
varieties of the same chemical composition, but differing in eome, but not iicofs- 
sarily all, of their physical properties. 
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pleasured the angles of the two modifications^ ao^ the following is his 

report ; - . 

“The crystals of the two varieti^ of barium platinpcyanide are 
identical orystallographieally, and the angle of extinction in the plane 
of symmetry is in both cases very nearly in the direction of the 
longest edge, which is selected in all descriptions as the vertical 

axis. 

“ The system is oblique, and the forms present are the same as those 
iriven by previous observers; 010, 110, lOO, Oil. The faces (010) 
fliow a purple fluorescence, the terminal faces (Oil) a green fluores- 
cence. • 

“Taking* the mean of the most trustworthy measurements, the 

elements are ; 




76°25’. 

a-.b: 

c==0-4770 :1 :0-8678. 




OoMeii-yfllovv. 

Green. 

Calculated. 

fioo 

110 


'67' or 40'’25' 

39’5r or 40"12' 

40"9 

Ulo 

010 


58 

49 48 or 50 8 

4» 51 

fOlO 

on 

tj4 

10 

05 0 

65 5 

\ou 

oil 

40 

50 

49 36 

49 50 

nio 

on 

- 

- 

64 4 

64 15 

tlio 

oil 

81 ^ 

50 

84 12 

83 45 

flOO 

on 

77 

53 

77 35 

77 42 

\roo 

on 

102 

21 

102 25 

102 18’’ 


This report clearly shows that the differences cannot be due to a 
dill'erence of crystalline character, a conclusion which is further Borne 
out by the results obtained by growing a crystal of one form in a 
solution of the other variety. Thus when a green crystal was grown 
in a solution of the yellow salt, the yellow salt wa.s deposited, and 
when a yellow crystal was grown in | solution of the green salt, the 
green salt was deposited. 

(c) A Differtnce in Chemical Composition . — ^The following experiments 
were undertaken in order to test this hypothesis : (i) The green salt 
was I'Ccrystallised many times from pure water, but no change in the 
colour and fluorescence could be detected, and no change is produced 
ill the yellow crystals by recrystallisation from warm water, (ii) A 
solution of the green salt carefully tested for cyanide yielded negative 
results, (iii) A current of carbon dioxide was passed into a solution 
ot the green salt. The escaping gas was passed into dilute potassium 
hydroxide, and the Tatter was then tested for cyanide. This experi- 
ineut yielded only negative results, (iv) Tartaric acid was added to a 
solution ot the green salt. Air was drawn -through the solution, and 
passed into dilute potassium hydroxide, the latter being then tested 
lor cyanide. No trace could be detected. 

(') Aqueous solutions of both varieties are quite colourless. 
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(vi) Analysis of the two varietie*. 

The percentage of barium in the two varieties was estimated by 
usual method, using every precaution to secure an accurate result. 


(a) Yellow Salt. 



(i) 0-7689 gave 0-3496 BaSO,. 

Ba-26-9. 

(ii) 0-4652 „ 

0-2116 BaSO,. 

Ba=26-8. 

(iii) 0-4467 „ 

0-2038 BaSO,. 

Ba = 26-9. 

(b) Green. Salt. 



(i) 0-4727 gave 0-2156 BaSO,. 

Ba = 27. 

(ii) 0-4545 „ 

0-2070 BaSO,. 

Ba = 26-8. 

(iii) 0-4558 „ 

0-2084 BaSO,. 

Ba = 26-9. 


BaPt(CN),,4HjO requires Ba = 27 per cent. 

The two varieties are therefore identical in composition. 

(d) Tht Existtiice of Isotneric Modifications of the Salt. 

(i) 0'3 Gram of the yellow crystals was placed in a weighing bottle 
with 1 c.c. of water and O'S c.c. of an JV/100 solution of ammonia, 
various amines, and sodium hydroxide. In one experiment, I'O c.c of 
distilled water wa.s added. The bottles were stoppered and heated on 
a water-bath for some time, nearly to boiling. The crystals deposited 
ware in every case green, even when only pure water was used. This 
result apparently contradicts those already obtained ; it can, however 
be explained on the ro.sults of the experiments immediately described. 

(ii) Some of the green and yellow crystals were heated to 100' in 
sealed glass capillary tubes. 


Crystals used. C’nlour^fter heating, riiiorescence after heating. 

Yellow ytdlowish-grecn iiniirovccf 

Green green (erysi.als duller) unaltered 


Yellow and trace of water green strong 

(iii) Specimens of the green and yellow crystals were heated with a 
few c.c. of water in sealed tubes to various temperatures. 


Substance heated 
with water. 

Tube, 

Temp. 

Colour of crystals 

clej'Osited. Fluorescemc. 

^Yellow crystals 

.soft «lass 

110’ 

green 

strong 

\ Yellow cr}-stals 

s(»ft glass 

no 

very green 

intense 

/Yellow crystals 

.silica 

no 

yellow 

greed* 

feeble 

\Grcen crystals 

silica 

no 

good 

/Yellow crystals 

silica 

iro 

yellow 

feeble 

(Green crystals 

silic 

170 

yellow 

feeble 

On heating green 

or yellow 

crystals with water to 170° in fealeJ 


silica, tubes, the crystals deposited on cooling are nearly identical in 
colour and fluorescence. 
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(iv) Equal weights (0-2 gram) of the green and yellow modifications 
were dissolved in 2 c.c. of water to which*6 c.c. of absolute alcohol 
were added. The addition of equal quantities of ether to each caused 
the precipitation of the platinocyanide. Both specimens gave a 
deposit of green powder. The two deposits were indistinguishable 


from each other in colour. 

SuBstance. Fluoregcencc. 

Original yellow crystals 3 

Original green crystals 100 

Powder from green variety 7 

Powder from yellow variety 8 


(v) -The above experiments indicate the existence of isomeric 
modifications ; it was therefore of interest to see if the two varieties 
differed in density. The crystals were weighed in air and in chloro- 
form on platinum pans supported by platinum wire. They were 
weighetl in one pan in air, and then carefully transferred to the 
lower pan. Errors due to entangled air were avoided,’ as far as 
possible, by immersing the crystals in chloroform and exhausting 
to about 20 mm. pressure. The temperature of the chloroform was 
in every case 1 7 °. 

The following values for the density were obtained : 

Yellow. Green, 

2'076 2-0;7 2 085 2 087 

2'076 2 073 208.5 2 082 

2-076 2-0:6 2 080 

It .appears from these results tliat tlicre is a small difference in 
the densities of the crystals, and that the green variety is the 
denser, but further olisei-vationa are ncce.s.sary to establish this. 

The foregoing experiments favour the view that barium platiuo- 
eianide^exists in two isomeric modifications. Tliese differ markedly 
in colour and fiuorescence ; their densities differ, but their crystalline 
character.s are identical. Piperidine, w-hich is well known to act as 
au isomerising agent in many instances, cau.s^s tlie conversion of the 
yellow crystals into tlic green form, ainl is very efficient — far more 
so than would be expected from its behaviour as a bise. Experiments 
T^ith colloidal platinum yield negative results. 

1 lie green variety appears to be the more stable at the ordinary 
temperature, but, on heating to a higher temperature, both modifi- 
cations are deposited in an intermediate form which is much more 
closely allied to the yellow variety. It also appears that the 
deposition of the yellow salt is determined by the presence of hydrogen 
ions, and that of tiie green compound by the presence of hydroxyl 
find possibly cyanogen ions. The results obtained in glass tubes 
>iiay be explained by the action of the alkali extracted from the soft 
gliss, Jsapport to this theory is afforded by the identity of the 
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products after precipitation by ether from the, alcohol and water 
solutions, and by the piuutenesB of the quantity of cyanide 
required.. 

The points of difference may be tabulated : 


A. 

Colour Golden-yellow Apple-green 

Formation (i) Determined bythfpre- (i) Determined by the ptg. 

sence of hydrogen ious sence of hydroxyl or 

cyanogen ions 

(ii) Favoured by a higher (ii) Favoured by a lower 
temperature temperature 

Fluorescence Poor (3) Very intense (100) 

Density 2*076 2*085 


Crystall™ character ... 1 j 1 

Chemical composition., j 

The results of the foregoing experiments rendered it a matter of 
interest to ascertain whether .a similar difference in modification was 
exhibited hy crystalline platinoeyanidos other than the barium salt. 
The following experiments were accordingly made. 


II. CaMum rlatinocyanide. 

This salt was prepared by boiling a suspension in water of the 
calculated quantities of calcium oxide and copper platinocyaniJe 
until the decomposition was complete. The liquid was then filtered 
and evaporated to a fairly small bulk, the calcium platinocyanide 
being allowed to crystallise out. The following experiments were 
made to determine the effect (if any) of foreign substances on the 
colour and fluorescence of the salt deposited. 

(a) A solution of one gram of calcium platinocyanide in 10 e.c. 


of water was recrystalliscd 

with 

O’l gram of the 

following sub- 

stances : 



• 

Substance. 


Colour of crystals. FluorrSceucc. 

Hvilro' lilonV acid 


vcllow 

21 

Scuiiutn hydro\i'Ifl 


... leaf grooii 

50 

Potassium cyanide 


... leaf-green 

30 

Piperidine . 


... I'-afgi-een 

30 

(6) Portions of Iho greon 

1 aud yellow moiJiticatioiis of cultium 

platinocyanide were heated 

with 

a little water in sealed tubes 

to various temperatures. 

The 

results obtained 

are tabulated 

below ; 






Colour of crystals 


Crystals used. Tube. 

Ft nip. 

deposited. 

Fluorescunc'. 

/Yellow silica 

100' 

Vfllow 

poor 

\Green silica 

100 

greenish-yellow 

strong 

/Yellow silitia 

160 

yellow 

poor 

\Oreen silica 

160 

yellow 

poor 

Yellow soft glass 

160 

green 

sticnu' 
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(c) Crystalline cha/raeler of the two modifications. 

professor Lewis kindly measured the angles of the two varieties of 
the salt, and famished the following report : 

.1 Iwo varieties of calcium platinocyanide, differing in fluorescence, 
jjjitt, which show no distinction in habit, forms, or angles. The 
one may be described as golden-yellow with green fluorescence on 
the pyramid faces j the other shows a green fluorescence on faces, 
and this is very intense on the tops. 

“ The crystals belong to the prismatic .system, and have long prism 
and pinakoid faces. The pyramidal face.s are occasionally developed 
so as to give an oblique aspect, but the extinction is in both varieties 
parallel to the prism edge. 

i‘Xhe elements derived from measurements of two crystals of the 
orcen variety and one of the yellow kind are 

a:i:c = 0-9010:l:0-3506. 

“Those given by Grailich are 0 90: 1 : 0-.3.365. 

“The forms observed on the yellow crystals are a= {100), p = {120}, 
5 ={) 11 }, and on the green ones the same, together with 6 = {010} 
and {211}. The table gives the angles observed and computed,” 



Golilen -yellow. 

Greeu. 

CalculateJ. 

la : wi = 100 ; 110 

— 



42“3' 

\(r : p 

60^53' 

60^69' 

*61 0 

]p b 

29 0 

•28 59 

29 0 

\p-pi 

58 11 

57 59 

56 0 

(p : 0=120 ; 111 

63 57 

63 56 

*64 0 

1" iFii 

115 57 

115 58 

116 0 

IJ’i ■ o 

81 0 

84 2 

S3 59 

1" :ft>i 

95 45 

95 50 

96 1 

fj ;o = 010 : 111 


71 53 

71 53 

\o : 0,]! 

— 

36 14 

36 14 

ffi : 0 

69 11 



69 51 

\„ : 0. 

40 17 

— 

40 18 

0 ; I)„ 

55 15 


55 16 


The above experiments indicate tliat calcium platinocyanide can, 
like the barium salt, be obtained in two mudilications of identical 
crystalline character. A comparison of tlieir properties is appended 
in the following table ; 


A. B. 

Coloui' Jtile yellow Leat'-giecu 

Formation (i) Dtitorniiiipd by the pie- ti) Determined by the pro- 

s,-nee uf'liy,! regen ions sence of hydroxyl oi 

cyanide iouS 

(ii) Favoumi by a low til) F.avuured by a higher 
tenn»enitnrc temperature 

FleoreSf-ence Foor (21) Intense 159) 

Civstdline character... Identical 


Drawing an analogy from the barium salt, it is probable that the 
t'vo varieties are isomeric modifications. 
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IIL Cerium 'Plaiinocyanide. 

The calculated quantities of cerous sulphate and barium platino, 
cyanide were mixed together in aqueous solution, and the resulting 
cerium plati nocyauide was allowed to crystallise out. Separate 
portions of the salt so obtained were recrystallised from solutions to 
which traces of the following substances were added : 

(а) I'lint. 

Substance addetl. Colour of crystals. essence. 

None yjjo” 21 

Hydrochloric acid V yellow 21 

Potassium cyanide {slight precipitate was filtered oil) greenish-yellow ^ iq 

Sodium hydroxide (slight precipitate was filtered off) greenish-yellow ’ 3' 

(б) Separate portions of the two kinds of crystals were heated with 
water in sealed silica and glas.s tubes. Satisfactory results were rot 
obtained, owing to a slight decomposition of the salt and the production 
of a white precipitate. Cerium platinocyanide evidently exhibits to 
a certain extent the phenomena displayed by the barium and c.alciii]j 
salts. 

IV. Mugnesiuin Platinocyanide. 

This salt was prepared by double decomposition between the 
calculated quantities of magnesium sulphate and barium pktino- 
cyanide. Portions of the salt so obtained were crystallised from 
solutions containing traces of various foreign substances, namely, hydro- 
chloric acid, potas.sium cyanide, and sodium hydroxide. The crystals 
obtained wore alway.s red with a green metallic reflection, and none of 
t-he specimens exhibited any fluorescence under the action of radium. 

fl’hese experiments afford no evidence of tlie existence of more tliitn 
one modification of the salt. Possibly some lower hydrate, such .is 
MgPt(CN).,,5II.p, which is yellowi.sh-green and fluorescent under 
radium rays, may he capable of existing in two forms differing in 
colour and fluorescence. 

V. Thorium Platinocyanide. 

Portions of this salt were recrystallised from solutions ;'Cont,'iiuiiij 
traces of hydrochloric .acid, potassium cyanide, and sodium hydroxide. 
The crystals depo.sited were llie same as those originally used, all the 
specimens having a fluore.sceiice value of 8. 

No evidence of the existence of more than one modification of thorium 
platinocyanide could be obtained from the foregoing results. Sepirste 
portions of the salt were heated with water in sealed silica and glass 
tubes. No satisfactory roncliisions could be arrived at, owing to a 
partial decomposition taking place with the production of a while 
substance. 
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Baditm-barium Plalinoeyanide. 

As the majority of platinocyaoides fluoresce under the action of the 
radiations from radioactive substances, the preparation of platino- 
cjanides of the latter should prove of special interest. The radium 
sail should be' self-luminous, and an investigation of its fluorescent 
properties might tteow some light on the origin of the fluorescence 
conferred by the platinocyanide group on its salts. 

Picliminary experiments having shown that barium platinocyanide is 
readily obtained from silver platinocyanide and barium chloride, this 
niethod of preparation was adopted for obtaining the radium-barium 
salt. 

00655 Gram of radioactive barium chloride (activity about 
1000) was dissolved in water and the solution was boiled with excess 
of .silver platinocyanide. The silver salts were filtered off, and the 
remaining clear solution was allowed to crystallise in a desiccator. 

The crystals, which were deposited last, were well-formed and 
red in colour. They were brightly luminou.s immediately after 
their preparation, but the intensity of their luminosity gradually 
diminished, and the red tint deepened in colour correspoudlugly. 
These effects are almo.st certainly due to the well-known .alteration of 
barium platinocyanide by the radiations from radium compounds and 
the consequent reduction in the intensity of the fluorescence exhibited 
by this salt (Beilby, toe. cit.). The ciystals finally showed a dirty 
green colour by transmitted light atd a strong purple reflection : 
tlieir luminosity was feeble. 

'i'lie salt recovers its original properties on i-ccrystallisatiou, and the 
luminosity which it exhibits in tlie pre.-ence of its saturated solutionis 
considerably greater than that shown by the dry salt. This effect is 
in all probability due to the action of the water present in preventing 
the alteration of the platinocyanide. 

The luminosity of the freshly-px-epared radium-barium platinocyanide 
was compared with that of a mechanical mixture of radioactive 
barium chloride and b.arium platiuoeyanide. The relative amounts of 
the constituents of tlio mixture were clioseu so as to approximate in 
composition as closely as jxrssible to the compound. Both the mixture 
aiid’the compound were carefully |X)wdere<l. It was found that the 
compound was considerably more luminous than the mixture, and that 
tile addition of a drop of water to each did not affect their 
luminosities. 

Con.sidering the small amount of radium which was actually present 

less than 0 05 per cent. — the luminosity of the radioactive platiuo- 
ejauiju was leraarkably intense. 
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Influenct of tin State of JS^ration on tfif Fluorescence. 

A ionepicuou® property of platinocyanides as a class is that of 
forming ^veral variously coloured hydrates. It was of interest to 
.ascertain whether each hydrate exhibits the property of fluorescenco 
to the same degree, and to determine as far as possible in what way 
the fluorescence depends on the state of hydration.# 

The following method was employed : A slow current of dry ajj 
was passed over a weighed quantity of platinncyanide contained in a 
glass tube drawn out to a c.apillary at each end. The current of ni,. 
was continued, the salt being w.armed, if necessary, until a definite 
colour change occurred. The lube was then sealed off at both ends 
and weighed, and the composition of the residual hydrate calculated 
from the loss of weight. • 

As it was not possible to guarantee the definite character of tlie 
product so obtained, a trial experiment was made to ascertain if this 
was likely to invalidate the results. A known weight of the non- 
fluorescent dihydrate of barium platinoeyanide was mixed witb 
1 per cent, of the very fluorescent green tetrahydrate. The fluor- 
escence of the mixture was found to be imperceptible. It is unlikelj' 
that as much as 1 per rent, of the higher hydrate would really reraaic, 
and hence the re.siilts obtained are con.sidered trustworthy. 

Since in these experiments it was necessary to examine the 
hydrates contained in glass tubes, the fluorescence was excited by 
means of radium radiations. There.sult.s obtained are set forth in the 
table appended ; 

Barium Sail. 


Composition of hydnito. 

Colour of liy. Irate. 

Fluoi'fsceiif'o, 

BaPt(C'NL,4H.,0 

goMen-yellovv 

poor 

BaP[(CXj„4irjO 

gret'ii 

very inteiise 

liaPt(CX)„2H,.0 

brickortl 

none 

liaPt(CX), 

wliiie 

focblo 


.Xfronfroni Salt. 


SrPt(CXh,5H./) 

wliite 

strong 

SrPt(CX)„511,0 

mauve 

feeble 

Imiftinite... 

btvile-grcen 

none 

SrPt(CX)„2H20 

... imiiige 

none 

Indefinite 

yellow 

none 

Indefinite , 

It'd 

n'lne 

SrPt(C'X“j 

wliitc 

*\’ery fet iile 


Calcium Salt. 


CaPt(CNh^H.;0 

... leaf-green 

very intense 

Indefinite 

brifk-red 

poor 

CaPtfCXh 

white 

fcfblc 
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MagnttCum, Salt. 

. Colour of iydrite. Flaoroseonce. 

red with green reflection none 

strong 
none 
none 


none 

none 

none 


none 
none 
none 
none 

These experiments appenr to indicate tliat generally only one 
liyiirste exhibits the property of iluorcscence to any extent. The 
Imiiiiiosity, if any, exhibited by the other hydrates is very feeble. 
Some .snhydroHS platinocyanides are fluorescent, but others show no 
dace of this property. The anhydrous salts derived from the green 
;iDd yellow modification.s of the barium platinocyanide tetrahydrate 
aie efiu.ally flaoresceut. It is impossible to compare the intensities of 
the Ihiorcscent light by the methods descril.ed above, and the tafile 
inerelj gives a visual estimate. 

Spectroscopic hxauunotiou of the Fluoresc-ence, 

The ultra-violet light from an induction spark between iron poles 
ras the .source of radiation employed to excite the fluorescence. The* 
secondary terminals of a Largo iudiiotion coil were connected to a large 
Leyden jar and the latter was joined up to the spark gap. The latter 
coiiM.sted of two wire nails passed through cork.s at each end of a 
gass tube, the side of which was blown out oppo.site to the spark. 

le ight was passed through a narrow slit, then dispersed by two 
Tiaitz prisms, and foevtssed by two rjuartz lemses. The visible part of 
le spectrum so produced wa.s cut off by a screen. By these means 
e r 'itinocya^ide was illuminated bv ultra-violet light ^ly. The 
apiiaiatus was arranged so that the table bearing the spark-g,ap and 
Pn^ms could be revolved ; thus various portions of the ultra-violet 
ram could be directed on to the platinocyanides. The fluorescence 
'Tas observed by a spectrometer. 

the platinocyanide was illuminated by the light of its own 


yellowish -green 

MgPt(ON)4,2HaO white 

)]gFt(CN)4 orange 

Vra-nyl Salt. 

jL'02)Pt(CN)4,4 or SHjOf?) ... iiieta]]ic-green 

Jiitleflnite ...» vellow 

(UO.)Pt(CNb(?) dull yellow 

yUrivm Salt. 

Vt,iPt(CNU„21ILO rod 

Iriibfimto yellow 

1 t'jrPt(CNb],j,14H,20(t) wliito 

YtjlPt(CNj3,4H20(!) . oriuigc 
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fluorescence only, tlie total visible spectrum could only be due to tliis 
light, and no visible scattered ligb^ could enter the. spectrometer. The 
platinocyanides were used in the form of large crystals when obtaii}. 
able ; otherwise, a “ screen ” of small crystals was prepared on 
piece of glass coated with a thin layer of Canada balsam. 

The spectra of the fluorescence are all similar in clmracter, and con- 
sist in each case of a single band with ill-defined boundaries. The 
bands vary iu position and extent, and no trace of ^y line spectra can 
be observed. 

The following observations were made, the spectra being observed 
visually. Owing to the lack of definition of the boundaries of bands 
the figures given ate only approximate : 


Platinoeyaniiles used. 

Lithium 

Sodium 

, Potassium 

Rubidium 

C’j^sium 

Aniiuoiiium 

Lithium rubidium (double s;ilt) 

Calcium 

Strontium 

Barium (green form) 

Biiriiuii (yellow form) 

Miignesiuiti 

Yttrium 

Erbium 

Tliorium 

Thiilliiim 

U rally I 


Extent of hand 

Position of roax)mii],| 

in wave-lengths. 

intensity. 

, 51.50-5200 

orange-ydlurt- 

51)00—5100 

yellow 

5400—44.50 

blue 

. 5300-4375 

blue 

5100-41.50 

indigo 

5000-48S0 

green 

0150-4850 

green 

5475—4590 

blue 

5.5.50-4220 

indigo 

5075— 4S50 

green 

5050-1850 

green 

i luminosity too faint) 

■ \ to measuie 


. 5900—4400 

orange 

. 5950-5100 

orange 

5600-4650 

greeiiish-l'Iuft 


Xo llnorescence exliibited 
No tluoresccnee exhibited 


An inspection of the above results reveals certain regularities. 

(«) Alkali }fetals.-~(\) The position of maximum intensity of tlic 
•band moves towanls the violet end of the spectrum with increase of 
atomic w'eiglit. 

(ii) The inferioi' limit of the band (that is, that end which is nearer 
to the red end of the spectrum) moves regularly up the spectrum 
towards the violet end. 

(iii) The superior limit of tlie l>and also moves regularly up tlie 
spectrum with increase of atomic weight. 

(ft) Alkaline Karlhe. — (i) No regularity is displayed in the position 
of maximum intensity of tlie band. Jt is nearer the violet end of 
the spectniin in tlie case of (he strontiuin salt than tn the case of 
either the calcium or hariuin salts. 

(ii) The inferior limit of the h.nid moves regularly down the 
speet/iitn towards the red end witli increase of atomic weight. 

(iii) Tile .superior limit of the band iimves down with irif leise of 
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atomic weight in the ease of the calcium and barium salts, but the 
stiontiiim band has its superior limit nearer to the violet than the 
limit of the calcium band. 

There are many parallels for this oppo.site behaviour on the part of 
tlie salts of the alkali metals and those of the alkaline earths. 

It will be noticed that the double lithium-rubidium salt* gives a 
band which starts from the inferior limit of the lithium band, but 
Joes not show the full extent of the rubidium spectrum. 

The .spectrum yielded by ammonium platinocyanide is intermediate 
in extent between the .spectra of the .sodium and potassium salts. This 
does not accord with the normal behaviour of ammonium salts with 
regard to their phy.sical char.icter.s. In the majority ' of these, 
ammonium comes immediately after rubidium, ' * 

Tlie spectra yielded by the two moJiheations of barium platino- 
cyanide are identical in character and differ only in intensity 

TJie author is indebted to Professor Liveing for his assistance in this 
liae of tlie investigation. 

Conclusions. 

(a) The mode of preparation of certain platinocyanides exerts a 
great influence ou the intensity' of the fluorescence exhibit^. Some 
of the.se exist in two modilicatious having the .same crystalline form, 
either of which can be obtained at will according to the method of 
prepnratioii employed. The two varieties .show a remarkable differ- 
ence in their optical characters, differing in colour and very greatly in 
the intensity of the fluorescence which they exhibit (compare Proc. 
Cttmh. Phil. Soc., 1908, 14, 378). 

Of the compounds e.xamincd, the hiriuin and calcium salts show 
this property most di.stinetly; the cerium salt exhibits it to a small 
extent only. Other platinocyanides wliich were examined showed no 
sign of this plienomena. 

(i) Tiie property of lluore.scence of a platinocyanide under the 
stimulu.s of radium radiations is u.s„ally exhibited in a marked degree 
by one hydrate in particular; the others usually exhibit a feeble 
fluovescriiee or else show none whatever. The anby, Irons salt is often 
noii.fluorescent. It is worthy of note that, whereas the common red 
he.pt, ihydrate of magnesium platinoey.inido sliows no sign of 
fluorescence under radium ra.liatious, the yellowish-green pentahvdrate 
is stiongly fluorescent. 

(f) Kxperimeut.s have been made to determine what effect, if any 
the molecular weight of the basic r.adieie exerts on the character of 
the fluorescence. The preparation of a series of platinocyanides, of 
"hich the molecular weight of the bases increase homologously bv 
equal increments such as CH,, should throw some light upon this quos*- 
XcHi. 


.) 1 ) 
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tion. A suitable series of salts has not yet been obtalneJ. 
substituted ammonium salts do not yield a series of well-crystallisej 
definite salts so necessary for the satisfactory estimation of the 
fluorescent properties. 

The majority of platiuocyauides fluoresce under ^he stimulus of 
radium tadiations, but some of these salts show no sign of this 
property. Amongst these the magnesium, erbium, yttrium, thallium 
and uranyl salts may be mentioned. ’ 

The salts MgPt(CN)„7H,0, ^t.,[Pt(CN)j3,21H20, 

Er,iPt(CiN).]3,21H20, 

are very similar in appearance and in the char.»cter of the fluoresoencj 
which they exhibit. All three occur in the form of bright red crystals, 
showing a brilliant metallic-green reflexion. Each of these displays an 
orange fluorescence of feeble intensity when stimulated by ultra-violet 
light, and all entirely tail to respond to the action of radium radiations. 
It is a curious fact that the optical characters of these salts should he 
so similar, wheu there is so little relation chemically between 
magnesium, on the one hand, and yttrium and erbium on the 
other. 

(d) Certain regularities may be observed in the spectra of the 
fluorescence exhibited by platinocyanides of metals -of the same 
family. 

(e) The failure of uranyl platinocyanide to lespond to the stimulus 
of ultra-violet light or radium radiations is very remarkable. Both 
the uranyl and the platinocyanide groups usually confer the property 
of fluorescence upon salts containing them. Yet when they both 
occur in the same compound, the Utter appears to be absolutely non- 
fluorescent. 

The suggestion has been put forth that the fluorescence “ may he 
due to the prudactiou under the influence of ultra-violet light, the 
"energetic ioni.-ing action of which i.s well known, of slight atomic 
electric discharges.'’ Expenmenfs were therefore made to detencine 
if a crystal of platinocyanide became electrically charged when 
fluorescing under the action of ultra violet light. The result-s so far 
obtained are negative. 

The foregoing account of the experiments performed is .sufficient to 
prove that the fluorescence exhibited by platinocyanides is no simple 
phenomenon. Many diverse conditions affect the character uf the 
light emitted. The character of the basic radicle, the iiiode oi 
preparation of the salt, the state of hydration, and the perfection of 
crystalline form, all exert their separate influences. 

The author desires ta express his gratitude to Dr. Fenton for 
valuable advice. 
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REDUCTION OF AROMATIC NITRO-COMPOUNDS. 
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CXLI. Tli6 Reduction of A.Tom(xttc ^itvo-coTuponyids 
to Azoxy-derivalives in Acid Solution. 

By Bernhabd Flurscheim and Theodor Simon, 

According to Haber’s rule, nitroao- and hydroxylamino-derivatives 
are successively formed when aromatic nitro-compounds are reduced 
to amines, whilst azo-derivatives owe their formation to a condensa- 
tion of the nitroso- and hydroxylainirio-stage,s. 

It has been generally accepted that this condensation during 
a process of reduction w,a.s only possible in neutral or alkaline solution. 
Goldschmidt, and Ingebrechtsen {Zeiltch. physiknl. Chm., 1904, 48, 
435) and Goldschmidt and Sunde (ibid., 19u6, 66, 1) even asserted 
tliat in acid solutions nitroso-compounds are further reduced with 
infinite velocity, which would theoretically preclude the possibility 
of a condensation, for Bamberger and Rising (Anmhn, 1901, 316, 
257) have shown that the latter only proceeds at a measurable rate. 

Goldschmidt and Kckardt {ZeitscL physikal. C/iem., 1906. 56, 385) 
also suppose nitroso-compounds to be reduced with infinite velocity by 
stannoits oxide in alkaline solution ; that notwithstanding this 
assumption azoxy-rompounds were obtained, was attributed by these 
authors to an oxidation of the hydro.xylamino-derivative by the 
alkali. 

Recently, however, one of the author.s has shown (Flurscheim, 
J. pr. Chem.j 1901, [ii], 71, 497) that in numerous cases reduction 
may give rise to azoxy derivatives even in presence of strong mineral 
acids. Whilst Haber’s rule has received further confirmation by 
tlie.se experiments, all the other conclusions and generalisations men- 
tioned above must now be abandoned. * 

In the present research, new iiietliods have lieen employed for a 
quantitative separation of tlie various products of reduction, and some 
ot the m-nitro-corapouuds already examined were again investigated 
hy the new methods, the research being extended to o-nitro-com- 
piJiiud.s, the behaviour of which is complicated by steric hindrance. 


o E 


VUL. XCIll, 
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Gemral Deductiom. 

The chief law established by the present investigation may be stateil 
thus : 

Both condensation and reduction of the intermediate products of 
reduction (nitroso- and hydroxylamino-derivatioes) proceed at a measur- 
aUe rate whether the solution he acid, neutral, or alkaline. 

A priori, therefore, neither reliction of the intermediate compounds 
to the amine nor their condensation to azoxy derivatives is ever 
excluded. The velocity of reduction and that of condensation can, 
however, be varied within wide limits, so that both these reactions 
may simultaneously take place to a variable extent, or one may 
be 30 greatly retarded as to make the other reaction appear to 
be the sole one. 

Now if the primary cause of either reaction can be establi.sheil, 
it must bo possible to foresee the conditions that will favour or delay 
it, and experimental confirmation of the relative rates of both 
reactions thus deduced has proved that this primary cause is tho 
degree of saturation of the nitrogen atom in the hydroxylamino- 
compound. 

Tervalent nitrogen in a hydroxylamiuo comjmmd induces condensa- 
tion; quinquevalent nitrogen is incapable of condensation-. 

The residual affinity of the nitrogen being the cause of condensation, 
the reaction must be formulated with intermediate molecular addition 
by means of the nilrogen atoms, thus: 

0 

CsH,;N0 + H0'NH'C,4Ij = C'ell5'N . . . NH{OH)-C5H5 = 
lf,0 + C„H.-N N-C„H^. 

On the other hand, in arylhydroxylamiuo-salts the o.xygen atom 
possesses considerably more residual affinity than it does in the free 
base, for in the latter the residual affinity of the nitrogen neutralises 
that of the oxygen, whereas in tho salts there is no residual affinity of 
the nitrogen that could do so. Therefore hydrogen can unite more 
easily with the oxygen in the salt than in the base, and reduction 
follows, thus : 

H 

C,,H.-NH,C1-0H + H., = CsHj-NH.Cl-O . . . H-H = 

C,4I;-NH3CI + HjO! 

If, therefore, condensation is to be favoured at the expense of 
reduction, the proportion of free hydroxylamino-base to hydroxyl- 
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luiino-salt in solution must be increased. This proportion again 
,vill depend on the following factors, namely ; 

(1) The Strength of the Hydroxylamino-hase. — ^This can be varied by 
introducing more or leas negative radicles into the benzene nucleus, 
whereby dissociation (hydrolysis) of the hydroxylamine in acid solution 
jnast be correspondingly augmented. If the substituents are suffi- 
ciently negative, it is possible to have practically only the free base 
(tervalent nitrogen) present even in am excess of strong mineral acid. 

(3) The Strength and Concentration of the Acid. — Formation of 
tcrvalent nitrogen by hydrolysis will, of course, be the less in 
evidence the stronger the acid or the greater its concentration. 
Hydrolysis is, of course, greater in presence of acetic acid than with 
equimolecular amount of hydrochloric acid. 

(3) The Nature of the Solvent. — A dissociating solvent like water- 
must produce a higher degree of hydrolysis than an associating 
Eiolvent. 

But apart from the degree of saturation of the nitrogen, there are 
some other influences which have to be reckoned with. One is the 
rate at which the reduction proceeds ; this, as shown, depends on the 
degree of saturation of the nitrogen, but also on two other factors, 
namely i 

(4) the relative concentrations of nilro-comjiountl and reducing agent, 
and 

(5) the strength of th reducing dgmt. 

It is evident that each molecule will be reduced more quickly if the 
reducing agent is dissolved in con.siderable quantity than where the 
ledudng agent is gradually added. The quicker the reduction proceeds 
the less is the chance of conden.sation. If, therefore, the latter is to 
be favoured in acid solution, the nitro-compound mu.st be dissolved 
ind the reducing agent must only be .added gradually. When, for 
nstance, l-chloro-2 : i-dinitrobenzene in alcoholic hydrogen chloride 
IS treated drop by drop with stannous chloride, tho azoxy-derivative 
is largely formed. When, however, chtorodinitrobenzene is treated 
with stannous chloride and aqueous hydrochloric acid, in which 
it is almost insoluble, then the reilucing agent will always, in 
the solution, bo greatly in excess of the nitro compound, and no azoxy- 
(lerivative, but only chloroplienylenediaiuine, is produced. 

Also, a more energetic reducing agent, like zinc and hydrochloric 
acid, induces, ceteris paribus, more quickly than a less energetic one, 
like tin and hydrochloric acid. 

Another point which greatly affects the relative rate of reduction 
and condensation is 

(6) the constitution of the nitrchcomjwund. — Ortho-substituents may 

5 E 2 
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influence the reaction owing to steric hindrance ; they may also, 
common with para-substituents, cause a different reaction owing to 
isomeric change, as will be seen later. 

A glance at the tabulated experimental results of the present wort 
and at their graphical representation, shows the effect of the first fivo 
factors on the relative rate of reduction and condensation. It is seej 
that with increasing quantities of acid the yield of azoxy-compounds 
falls (factors 2 and 5). It might lie objected that not the absolute 
quantity of the acid, but its concentration, .should be plotted (compare 
Goldschmidt and Sunde, Zeiisch. physikiil. Chem., 1906, 56 , 1), and, in 
order to obviate the above objection, experiments (Nos. 5, 6, 7, 8 
9, 10) were carried out quite similarly and with the same amounts 
of acid, but with widely different quantities of the solvent (alcohol) 
and identical results were obtained in each case. If, however, 50 per 
cent, alcohol is used instead of absolute alcohol, the percentage of 
condensation rises slightly, owing to increased hydrolysis (compare 
factor 3). 

It is further seen that stannous chloride yields more azoxy-compound 
when sodium acetate is added, that is, when the hydroxylamiue can no 
longer be neutr.alised owing to partial hydroly.sis of the stannic com- 
pounds, but only by the weaker acetic acid. 

If stannous chloride is added suddenly, the proportion of condensa- 
tion to reduction falls (compare factor 4, and reductions Nos. 19, 20, 
23, 41, 42, 4,3). 

The great influence of negative substituents in the nucleus 
(compare factor 1) i.s .seen from the following comparison, Nitro- 
benzene does not yield any perceptible amount of azoxybeuzene on 
reduction by stannous chloride even in the absence of acid, the small 
quantity of acid formed by partial hydrolysis of the stannous chloride 
being sufficient to saturate the hydroxylamino-hase * (Flur.sclieim, 
loc. cit.). 

p-Nitrobenzaldehyde, with its moderately-negative aldehydic group, 
yields an appreciable quantity of the azoxy-compound under the same 
conditions. 

3 ; 5-Dichloro-4-bromonitrobenzene and in-dinitrobenzene, beiug still 
more negatively substituted, in identical circumstances give an 
almost quantitative yield of the -azoxy-compound. 

Whereas all these influences (1 to 5) are simple enough, matters 
become le.s.s so when we proceed to eon.sidcr the influence exercised by 
the constitution of the nitro compound (compare factor 6). 

* I’rofesser Ifamlarger, nn fu-ing .icjnuinted with this work, informed us that m 
an czperinu-nt oarritfl rnit years ago. but nut published, he isolated, hesidt' 

aniline, some azuxyhenzeut- on r,-dni ing iiitr„liei, zone with tin and hydroehlmic aeit 
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In the previous paper, the reduction of m-nitrobenzenesulphonicacid 
has shown how intramolecular salt-formation may influence the course 
(,f the reaction. In what way ortho-substituents and isomeric change 
jjay do so, now remains to be discussed. 

Bamberger and Rising (loc. cil.) have proved that ortho-substituents 
by steric hindrance, diminish the rate of condensation between 
hydroxylamino- and nitroso-compounds. On the other hand, it 
must not be overlooked that ortho-sub.stituents also exercise a 
steric hindrance on mast other raactious, and therefore also on the 
further reduction of the nitroso- and hydioxylamino-derivatives. Elbs, 
for instance, found that 5-nitro 8 -methylquinoline is reduced to the 
azo-derivative by alkaline reduction, using a nickel cathode, whereas 
5 -nitro- 6 -methylquinoline, under similar conditions, only yields the 
amine {Zeilsch. Elelclrocltem., 1901, 10, 579 ). 

By sterically hindering hotli reduction .and condensation, ortho- 
substituents therefore exercise simultaneously tsvo opposite influences, 
Which of these predominates, depeuds on the nature of the ortho- 
suhstituent, that is, mainly on the direction in whicli it iDfliiences the 
strength of the hydroxylamino-hase (compare f.actor 1 ). Thus intro- 
duction of an ortho-halogen atom in ra-nitroplienylhydroxylamine 
diminishes its basic propertie.s very considerably, whereas the latter are 
iDcreased when a methyl group i.s in tho same position. That this is the 
case may be deduced from numerous facta ; for example, o-chloronitro- 
aniline is a much weaker base than ?/i-nitroaniline, and nitrotoluio 
acids are mucli weaker acids than the corre-ponding nitrobonzoic acids 
(van Soherpenzeel, Rec. trav. c/iirn., 1901, 20, 119), 

Consequently, hydrochloric acid eounter icU hy.lrolysis more in the 
case of the hydioxylamino-compound derived from diuitrotolucne than 
in that of tho corresiwnding compound derived from dinitiohenzene, 
and les.s in the ca.se of the hydroxylamino-compound derived from 
cliloroilinitrobonzeno or hromodiiiitrohenzene. 

As to isomeric change during reduction, an instance is furnished 
liy dinitrodiphenylaiuine. This compound might be expected to 
behave like dinitrotolueiio or bromodinitrol)enzene ; it yields, how- 
ever, exclusively the amine. 

Fuitljer, Elbs has shown tliat alkaline electio-reductioa of o- and 
p-nitroaniline and nitrophenols furnishes amines only. Similar 
observations were made by Bamberger (Her., 1895, 28, uDiI) with 
a neutral solution (zinc dust and water). H. (lohEehmidt and 
Eckardt {loc. cit.) likewise observed that alkaline slauuuus oxide 
transforms o- and ju-nitroaniline into tlie amino only, and explained 
this by the erroneous assumption that the nitroso-compound is reduced 
an infinite rat©. 
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A very plausible explanation, however, has been put forward by 
Elbs (ZeUsch. EUklroeh»m., 1901, 7, 134), and is shown by tho 

following scheme : 



The present observations may be taken to prove that these intrs- 
molecular changes occur in an acid solution as well, and that either 
one or both of them must proceed at a very high rate. A different ex- 
planation, based on the partial saturation of the hydroxylamino-nitrogen 
through the influence of unsaturated nitrogen or oxygen in the ortho- 
position (compare Fliirscheim, pr. Chm., 1907, [ii], 76, 185, and 
previous papers), is, however, by no means excluded, and experiments 
svliich are in progress with o-nitroamines containing a tertiary 
amino-group may decide this point. 

Graphical Interpretadon of Eecnlta. 

By plotting the amount of acid used against the yield, curves may 
be obtained. Tlie ordinates may represent : (a) the amount condensed 
(C) in proportion to the total amount condensed and reduced (C-tR), 
or (i) the proportion of azoxy-compound to amine (C/R), or (o and d) 
the ordinates A and B corrected so as to show the values C/C-tE and 
C/E which would be obtained if the concentration of the nitro- 
compound remained constant during reduction. 

Only the ordinates C and D being comparable, it is necessary to 
show how they may be arrived at. 

For the nitro.so- and hydroxylaniino-compounds, a .stationary equili- 
brium is established during the progress of a reduction ; the concentra- 
tion representing this e(iiulibrium gradually changes along with the 
gradual disappearance of the nitro compound. 

It will ho sliowu below that for a given compound and a given 
volume of solution, the average r.ite of reduction is almost exclusively 
a function of the rate at which stannous chloride is added ; that, cii 
the other hand, the rate of conden-sation is proportional to tlie pro- 
duct of tho concentrations of nitroso-compound and hydroxylaraine, 
which vary (other circum.stances being equal) in proportion to the 
nitro compound. In order to obtain tho ordinates D, the ordinates B 
must therefore be multiplied by the .square of the initial concentraliea 
of tho nitro compound and divided by the average of tlie squares of all 
subsequent concentrations. Instead of the latter, the square of the 
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arithmetical means of initial and 6nal concentrations may be substi- 
tuted approximately. As the volumes disappear on division (the 
change of dilution caused by the gradual adding of the solvent of the 
stannous chloride having, as will be* seen, no influence), it is possible 
to use the absolute amounts of the nitro-compound present before and 
after reduction, the latter being obtained by deducting the highest 
yield of reduction products from the initial amount. 

The curves C, obtained from D, were found bo be mainly straight 
lines, and served to calculate intermediate points of curves D. 

Fio. 1. 


^^^-!?(ciirve3 C\. DichlorobToinonihobenzenc, 



Tlie iihper lijiurcs for the alscis>:i' rtprt-scnt the amount of aci<] (in grams) added 
IxI'ori’ icdnctioii ; the lower figuivs llie avemge amount actually presviit during 
ivdiiction (sep text). Tlio aeid is calculateil i>er 4 grams of dinitrohcnzeiie ami 
f(]nirnolecular amounts of the oilier nilro-compounds. 

Incurves (7 and D, the ordinates niarko'l hy circles conespoiid with experiments 
[see ; those marked hv crosses, in enrves D, h.i''e be*'U obtained from the 

stiuiglit sections of curves V. 

Tlie values for those Ft d'ictioiH, where the standard time "F '20 minutes for add- 
ing' tlic’ stannous chhiride had not hccii observed ^marked with two asterisks in 
tables), were, for the full curv«’<, reduced to 20 mimit- s by ealculalion. and the 
niode of calculation was checked by eX|M5riment (e«vmjwir 0 reductions of dhiitr<''- 
T'diuiie witli 4 grams of acid, which were earritd out in l.» aofl in 20 minutes). 
In cuives D, the.se corrected values arc shown by two circles .and a c, the original 
values bv two eircde.s ami an *. In curves only the eorrectiil v.^liies are given, 
and they are also sliown by two rirelcs. 

Ily applying the Uw of hydroly.'iis deduced below, it ean be shown 
diat the oi’dinates D must stand to their abscissiO in the relation of 
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inverse geometrical progressions. For the ratio, 2, of the progression 
of the absciss®, 1/1*8 becomes the approximate ratio of the ordinates, 
Considering the high concentrations and the difficulty of adding the 
stannous chloride at an exactly tiniform rate, the diagrams show- a 
very satisfactory agreement with this postulate. Only chloro- and 
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0*75 1'25 175 -Z-Zj 2-lii a 25 J7y i zit 4 75 5-25 5 75 6 25 
0 O'D I'O 1'5 2-0 2*5 3-0 :y5 4-0 4 5 5 0 5-5 


bromo dinitrobenzene are less influenced by the acid than woiild 
correspond with the factor 1/1 '8, This means that the proportion, 
hydroxylamino-base to salt, does not fall with increase of acid to the 
extent required by the law of hydrolysis, but less than this. The 
explanation is that the free base i3*pi'imarily formed by reduction, and 
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jjjat the rake at which it combines with acid is proportional to its 
j^gic strength and inversely proportional to the steric hindrance ; 
the being here small and the latter pronounced, the hydrolytic 
equilibrium which is disturbed by reduction of the salt cannot be 
i-estored with sufficient velocity. 

Xbis effect of an ortho-substituted halogen and the absence of such 
an influence in the case of an ortho-substituted methyl group are con- 
hrcaed by the velocity coefficients for addition of allyl brooiide [compare 
Jlenschutkin, (van’t Hoff, YorUsung^ny 2, 94)], which are ; 


K. 

Aniline 68 

o-Toluidine 54 

O'Chloroaiiiline 9 


The top figures in the diagrams simply represent the amount of 
acid added before reduction. The actual amount present during the 
reduction might, however, be different : (a) on account of hydrolysis of 
stannous chloride ; (6) by hydrochloric acid being used to transform 
stannous into stannic chloride, which may again be hydrolysed or may 
associate itself with more hydrochloric acid, and (c) by neutralisation 
of gome hydiochloric acid by the amines formed during reduction. 

As to (a), whenever stanuous chloride is added drop by drop, it is 
not present in sufficient amount t-o allow its inconsiderable hydrolysis 
to have any appreciable effect. 

W'itli regard to (i), alcoholysis of stannic chloride always produces 
the same stable compound, SnCI.,(OR). 2 ,HOl, where K may be methyl, 
ethyl, phenyl, or salicyl (Rosenheim and ischnabel, Ber., 1905, 38, 
2111). Alcoholic oxidation undoubtedly leads t-o the same compound, 
containing per molecule one molecule of hydrogen chloride more than 
slaiinous chloride, aQ<l tlierefore diuuni.shiiig the free acid to that 
extent as is expressed by the lower figure.s in the diagrams. This is 
experimentally continued by the fact that the revSult of the reduction 
is independent of concentration, and that tlie progre.ssion of the 
curve.s agrees with the theory. If, instead of always producing the 
same compound, SnCl 2 (UKt).„HCl, the degree of alcoholysis were 
variable, this would obviously be ion^ssiblc. 

(c) The amine formed ^can undoubtedly neutralise part of the acid, 
and its hydrochloride may form a double salt with stannic chloride, 
^thereby protecting the latter from hydrolysis. But ^nitrobenz- 
aldebyde is the only compound the curve of which required correcting 
on that account (when it lay a little below its original position) ; in 
aH the other cases, the amount of acid neutralised by' the amine is 
lEsignificaut relative to the total amount of acid present. This 
applies equally to the amount of tin double salt formed by^the amine 
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hydrochloride, especially as such double salts need not be compootijg 
of stannic tetrachloride, but may be derived from the oxychloride ot 
its ethoxylated analogue (as, for example, the . double salt of stasaij 
oxychloride with the ester of dimethylphenolphthalein, which waj 
recently obtained, notwithstanding the presence of an excess of acy 
by Green and King, fisr., 1907, 40, 3732), 


Kinetics of the Reduction. 

Taking the case of two reductions carried on within the same time, uj 
calling the respective concentrations, at any given time, of the nitro- 
compound y, and yi,„ of the acid y, and y^,, stannous chloride y, and , 
nitroso-compound y, and y,,, hydroxylamine-base y„ and yj^, and of the 
hydroxylamine-salt y,,, and y,„„ the stationary state for the hydroxyl- 
amine is represented by the equations : 

dy j, ^ dyg _ rfy, (Reduction) 
dl dl dt 

and 

-p ih” = <1 y|, (R edu ction) 
dt dt dt 


These changes of concentration being pro|)ortioDal to the conoentrs- 
tions themselves, we get : 

( 1 ) ^ y, X y. X fy, - A; X y„, X y. x Fy, ^ ^ y _ j 

' f rfym <hii- ^ yo, X y. X Fy., K, y„, 

and 


(la) 


= X I'n _ 1, 
^y\ni 7^-0 yi«, 


where A'j and K ., constants and Fy., and -Fy,, express a possible 
influence of the concentration of the acid on tlie rate of reduction. 

In tills ca.se, all the concentrations m.ay vary in a different degrte, 
If the dilution varies y fold, wo h.avo y^,. = q^x y„ ; = g x y,, 

]f,moreovei’,.“taiinoii.s chloride is added in troth cases at the same rals, 
it is an experimental fact (see above) that the proportion, condensa- 
tion, ''reduction, remains constant. .Since this applies efjually to 
corresponding small intervals in both reductions, it follow.s that 


+ '^''i'(Reduetion)^rx x ‘i7.'(|!c,|actior 

dt dl dl dt dt 


and 


''7o,,''v-(t-'‘'n''-).^'7y'(Ko<iuction), 

dt dt dt 

whore T is a coeflicient oxpre-ssing tho change Iroth of rate of rediiclicn 
and condensation of the nitroso-compound. 
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I'liereforo 


aiul 

( 3 ) 


dy^ X X Fy„ x y, 

dy,m_J^9. X > 1 // . fy i . X y i.-p^ and ‘^?= ■^'^<?‘7!"JLyi' = r. 
(Zy*. -^2 X ytf, X ^y. X 7, dy,, X^x.y„x y, 


By combining 2 and 3 : 

( 1 ) 


y.. y*. 


Ci'R being constant, we also liave 

,r. dy„ _dYi„ 

‘^y». dy|„,’ 

or, from 1 and In, 

-'ll ^ liL, 

y». yi«.’ 

or 


( 6 ) = 

7: 7 a. 

From (3) we obtain 

(7) 

y// y«. /'y.. x y, yj, 


Ihe value for ran easily be ai'i’ivp<l at. If in both 

^y„ X y. 

reductions stannous eliloride is added drop by drop within the same 
time, each drop must either be o.xidiscd at once, when the quantity 
contained in a drop would yield tlio maximum concentration of the 
.stannous chloride, or a higher concentration of a stationary 
cliaracter may be roaclieil, which is actually the case. This may bo 
ilediieed from expt.s. 23 and 2.3 (seo tables). In No. 22, stannoria 
ohioriJe w;xs added drop by drop within twenty minutes ; in No. 23, 
all at once. If each drop were used up a.s soon as added, the con- 
cetitr.'jtion of stannous cliloriilo in No. 23 would exceed tliat in No. 22 
several iiundred times, and the yield of axoxy-compound would 
correspondingly have fallen to less than one per cent. As it only 
falls to .3 .t5 per cent., the aveiMgc conecntratioii of .stannoii.s chloride 
must Ijc considerable. As .soon as this stationary state has been 
reached, tlm rate of reduction romaius constant for a constant volume. 
If the volume of the reacting liquid is reduced to 1 ytli, the change 
per volume unit for corresponding intervals, and therefore also on the 
average of the whole reaction, must rise (j-fold ; since the same applie.s 
to the concentration of the uitro-compouinl, we have for its rate of 
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change (and similar considerations apply to the nitroso-compgund and 
the hydroxylamino-salt) : 

<hu. = 7rsXy,„xy|.xJ^yi„ ^ /T, x g x y„ x y,, X fy ,, ^ ^ 
dy„ ii, X y„ X y, X /y„ iTj X y„ X y, X iy„ 


( 8 ) 


y, X 


From (6), (7), and (8) we [get : (9) y,« = yin and from (3), (4), and 
(9): r = j. 


By combining the equations 



we get 


yia, liu 


or 

= constant, 
salt 


7 , and y^it = 


Therefore this fundamental ecjuation for the liydrolysis of salts of a 
weak base with a strong acid, or vice versii, equally applies to alcoholic 
solutions (for hydrochloric acid). In view of the known behaviour 
of strong electrolytes in alcoholic solutions, this result could not 
a priori be foreseen. 

A word may be said on the influence which steric hindrance 
exercises on the average concentration of stannous chloride during 
reduction. It lowers the constiints K,, K.,, and ; the rate of 
adding stannous chloride remaining unchanged, its concentration must 
rise to reach a sUtionary equilibrium. Therefore, for instance, the 
average concentration of stannous cliloride must be greater for hromo- 
diDitroben 2 eGe than for dinitrotoluene. If, then, stannous chloride be 
added, on the one Jiand, all at once, tlms giving an average concen- 
tration of half the amount added, and, on the other, by drops, tbe 
values for C/R must be more affected for dinitrotoluene than for 
bromodinitrobenzene. This is actually so (compare reductions 41, 42, 
and 43 with 45 and 46, and 19 and 20 with 17 and 18), C/R being 
reduced by one-half for bromodinitrobenzene and by two-thirds for 
dinitrotoluene. 

These hinetical considerations also give a quantitative explanation for 
factors 4 and 5 under “ General Deductions." If the nitro-compound 
is sparingly soluble, y^, y^,, and y, all become very small ; if this 
retards reduction by a certain factor, it must — the concentration of 
the reducing agent being kept unchanged — retard condensation by the 
square of that factor. 
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If a redaciag agent is replaced by one ol greater strength, the 
.ouetants Kj to Kg become greater, whereas K^ remains unchanged. 

Experimental. 

The reductions were carried out on a water-bath in a 
fla&k connected with a reflux condenser and fitted with a dropping 
faniieb lb® exact conditions for each experiment being described in the 
tables. By titration before and after reduction, it was ascertained 
that no hydrogen chloride escaped through the condenser. 

The tin was always precipitated by sodium hydi'ogen carbonate. 
The solution was heated, sufficient solvent added to redissolve any 
precipitate, and then carefully neutralised by powdered sodium 
hydrogen carbonate. The warm solution was filtered and, where the 
amine was not volatile with alcohol, evaporated, the residue dissolved 
in benzene, and the amines precipitated by dry hydrogen chloride. In 
the case of dichlorobromonitrobenzene, the amine was volatile and the 
azoxy-compound insoluble; the latter was therefore collected after 
some time, the tin removed as above, and the filtrate shaken 
with dry sodium sulphate, acidified, and evaporated. The residue 
was boiled with benzene, treated with hydrogen chloride, and filtered. 
Traces of inorganic matter in the amine were determined by 
iocineration of a portion. 

In all cases the precipitated tin retained some organic matter, 
which was removed by drying and pulverising the precipitate, 
extracting with ethyl acetate, and evaporating the latter and adding it 
to the main portion. Where an aminophouol was formed, the gieater 
part remained as the sodium derivative. 

The benzene solution containing the nitro- and azoxy-compounds 
was distilled in steam until only the a 20 .\y-compouiid remained. In 
no case was the latter volatile, but it sometimes formed resinous lumps 
which partly retained the nitro-conipound, so that it had to be 
re-dissolved in acetone and again distilled. Finally, a solid mass was 
always obtained entirely free from nitro-compound. 

The precipitated amine hydrochlorides were dried for twenty-four 
hours at.the ordinary temperature and weighed. When obtained from 
(Uititro-compounds they contained, in addition to some diamine, 
amino-derivatives of the azoxy-compound, formed by secondary reduc- 
tion of the nitroazoxy-compounds (compare Flurscheim, loc, ciL). 
^loreover, small amounts of nitroazoxy-compounds were often precipi- 
tated along with the amines. Sometimes (for instance, in reductions 
5, 7, 8, 19, 20, bub never with dinitroxylene, where both para- 
positions are occupied) the hydrochlorides of chloro-amines were present, 
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produced by iutramoleoular rearrangement of 
hydrochlorides : . 


mi-OH.HCl 


\/ 

NHCl 


the hydroxylamine 
Cl - 



Lastly (tor instance, in Nos. 2, 5, and especially in all^ reductions 
with chloro- and bromo-dinitrobenzene, but never with dinitroxylene), 
there were some aminoplienol hydrochlorides, also formed by re- 


arrangeinont : 


BrJ 


|NO, 


OH 

/Nno, 


Ur! 


NH-OH 


NH., 


To separate all this, the precipitate was dissolved in alcohol, 
neutralised with sodium acetate, and distilled in steam, The amines 
and halogen-substituted amines pa-ssed over, whereas the nitrnazozy- 
compounds, aminoazoxy-compounds, and amiuopbenols remained in 
the flask, the latter as salts forming a rod solution, from which, after 
acidification, they were extracted with ethyl acetate, and the former two 
separating as solids. The termination of the distillation, which usually 
lasted a d.ay or two, was indicated by the distillate, at first yellow, 
finally becoming colourless. The weight of the distillate was obtained 
by difference. 

For y>nitrobenzaldehyde and 2 : -1-dinitrodiphenylamine, ililTereNt 
methods were employed. 

The accuracy of the percentage figures is within about + 2 percent.,, 
which figure the total experimental error should not exceed. 


Tabular Sumiitar;/ of Beductions. 

The percentage ligurcs were arrived at in the following way : 

100 X condensation, (condensation + reduction) = 100 x G/C + K = 

azo.\y- + aminoazoxy coinpounds 

azoxy- + aminoazoxy-couj pounds + amino + diamine + halogen-amine 

the equivalent amount of the corresponding nitro-compouml being 
taken for each .substance instead of the quantity actually deteruiiiied. 
The diamine, being formed by the secondary reduction of the amme. 
is included in its weight without separation, the second molecule ot 
hydrogen chloride which it contains counterbalancing its smaller 
molecular weight. The chloro-amino wa.s proved to be present 
in traces only, and could be neglected. The weight of the ammo- 
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phenol (which is not derived from the hydroxylamine either by rednc- 
tion or condensation) was merely estimated in order to subtract it 
from the weight of the amine which it accompanied. 


HCl-gas Alcohol 

(grains). (c.c.). 



■S «■ 

a 
« E 


III 


® o 
a rt 


'IS o 


Yield of (in grams) 


o 



1 0 0 

2 0 0 

3 0 0 

'i 0 0 

M 0 2 

ti 0 2 

■ 0 2 

'S 0 2 

•S 0 2 

*10 0 2 

••11 0 4 

12 8 0 

13 8 0 

14 12 0 


30 

55 

40 

30 

55 

40 

30 

30 

30 

30 

SO 

20 

35 

165 

20 

35 

42 + 30 
water 

20 

35 

40 + 30 
water 

12 

35 

40 

20 

35 

42 

20 

40 

167 

20 

30 

65 

15 

36 

30 

27 

51 

30 

20 

60 

30 

30 


4 grams. 

0-00 

0-00 

0-00 

0-00 

0 06 

01 

0-1 

0T5 

0-1U 

0T5 

0-35 

0-11 

0-34 

OO'J 

0-4 

0-19 

041 

0-17 

0-52 

015 

0-77 

0-2 

0-3 

0T5 

0-04 

0T7 

0-94 

0-14 


^'Dinitrobenzene : 

12 
12 
0 
0 
0 
0 

0 


1-6 100 

1'5 100 

1-95 97-5 

21 96-5 

1-0 80-5 

1-7 S6-0 

1-60 St-5 

1-4 82 

1-83 81 

1-5 79 

0-84 61-5 

0-75 57 

0-68 52 

0-64 50 


•15 0 

IS 0 

■17 0 

11 0 

19 0 

20 0 

21 1 

■22 0 

23 0 


24 1 

•25 0 

20 0 



'2 : i-Dinilrololmne : I'30 grams. 


30 

80 

60 

30 

20 

35 

U 

0'06 

0-3 

0-25 

Oio 

21 

ro 

98 

89 

30 

30 

30 

30 

30 

30 

20 

15 

at oiit-e 

U 

0 

0 

0-20 

0-2-5 

0-Sl 

Oil 

Oil 

0*10 

1-&5 

176 

1 72 

S9 

90 

30 

80 

at OlJrr-c 

0 

0-8 

0-12 

1 ‘64 

1 o 

72 

38 

30 

20 

0 

0-5 

0-14 

1*66 

81 

30 

30 

37 

42 

20 

at 

0 

0 

1*15 - 
1-23 

0-15 

01 

1-03 

0-5 

54-5 

35-5 

G1 

30 

30 

30 

54 

60 

30 

0 

0 

0 

1 

1-46 

1 -53 

0-;2 

01 

1-05 

0-55 

0'4 

35 

27-5 

30 

60 

1*5 

0 

1-58 

0-1 

0'4 

27 

60 

80 

20 

0 

1-41 

0*19 

049 

35-5 


4 : ^-Oinitro-m-xylem : 4-65 grams. 



30 SO 

40 40 

30 42 

30 64 

12 

25 

20 

20 

12 0 04 0 06 

0 0-67 0-15 

0 0-96 O'l 

0 l-JS 0-02 

2-42 

1'56 

0T.1 

0-16 

9S-5 
74 '5 

42 

15 



1478 flDrsoheim and simon : reduction of aromatic NiTao. 


o 

Jz: 


HCI-gas Alcohol 

(gianis). (c.c.)* 



o 

a 

w 




O'O 

'S 5 



® c a 

.2 2 2 S B 

'^.2 ® o £ ^ 

« = w 

Ow C ®-C 

a»o .2^ 2 .2 o 

E c tS -r* O G 2 

CO O ^ Ph 2 O 


Yield of (in grams). 


d 

X G 

® O 

3 o- 


® A. 

O r 


l-CUoro-2 ; 4-(iini<)‘oJ«n»en« : 4'8 grams (in No. 39, 9'6 grams). 


*33 

0 

0 

30 

30 

20 

0 

0-31 

Oil 

1*85 

88 

*34 

0 

0 

30 

30 

20 

0 

0-36 

013 

2-15 

88 

35 

1 

0 

62 

30 

20 

0 

0-67 

1-4 

- 

36 

4 

0 

62 

30 

20 

0 

0*9 

1-3 


*37 

0 

2 

30 

42 

20 

0 

0-67 

0-26 

1'48 

74'5 

**38 

0 

4 

30 

65 

12 

0 

104 

0-2 

1-23 

61 -5 

39 

0 

8 

50 

98 

30 

0 

2'65 

2-9 

- 

l-Bromo 

•2 : 

i-dinitrobeiizeite : 5‘9 grams (in No. 44, 1 

•5 grams). 

40 

0 

0 

60 


at once 

0 o'? - 

(including aminopljenol) 

- 

41 

0 

0 

30 

30 

at once 

0 

0*46 

0'03 

2'2 

S6 

42 

0 

0 

35 

50 

at once 

0 

0-45 

0 03 

2-69 

8/ 

43 

0 

0 

30 

50 

at once 

0 

0-52 

0-15 

2-73 

86 

44 

0 

0 

0 

25 

— 

3 

0 

0 

0 

fl 

•*45 

0 

0 

30 

30 

30 

0 

0*26 

0-21 

2*7 

m 

••46 

0 

0 

30 

30 

25 

0 

0-29 

0-27 

2*5S 


*47 

0 

3 

30 

,5$ 

20 

0 

0-86 

0-2 

1-97 

u 

•48 

0 

6 

3: 

30 78 20 0 1*13 

d-Dichloro-i-bromonilrohenzene : 

0'15 1-86 

6’45 grams. 


•19 

0 

0 

35 

45 

20 

0 

0-25 

0 

5 05 

96 

60 

0 

0 

35 

50 

22 

0 

— 

0 

5-07 

— 

‘•51 

0 

2-25 30 

44 

14 

0 

117 

(calr.) 

0 

3-1 

ri'a 

*52 

0 

<3 

30 

73 

20 

0 

1-74 

(calc.) 

0 

2’05 

56 

•53 

0 

6 

70 

79 

20 

0 

1-8 

0 

1'9S 

51'5 

F- 

SitrohemahUhjih : 3*6 grams (in 

No.s. 55 to 58, 7' 

2 gram?), 

64 

0 

0 

30 

60 

17 

12 

1-3 ' 
(rale.) 

0 ^ 

'0’53 

30 

•55 

0 

0 

50 

60 

20 

0 

2 4 

?0 -1 

0’5!j 

K 

*56 

0 

0 

50 

00 

20 

0 

2*6 

? 0 2 ' 

0-53 

16'5 

*57 

0 

0 

'iA'J 

00 

20 

0 

2*3 

(••iih-.) 

o- 0 M 

s 

O « 

|0’58 

17'5 

•*5S 

0 

1 

70 

50 

25 

0 

2 '35 
n.rir.), 

0 g 

O 

o 

about 

]2 


2 : rniirre -. <i'l 5 grams (in No. 59 , 2 ‘ 0 o graiu.s). 

59 0 0 U 50 L'O 0 0-9 0 of 

60 0 0 -5 »0 ^0 0 — 0 0 0 


(oriiinafes ^). 
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In all experiments, the amount of stannous chloride corresponded 
thTuhTsr " S"Cl,‘dH,0, the reducing 

;rj, yr7Z“"rr«; *: srs s 

S”' N. 51,“?"“’ "" "■«> i i» •*., 59, 

immediately boiled for some time. 

The experiments used for the diagrams are marked with one or two 
ssleiKsks. according as the time of reduction was twenty minutes or 
not. 

For p-nitrohenzaldehyde and dichlorobromonitrobenzene, the amount 
nt amine compound could be calculated from the amounts of azoxy- 
oompound obtained and stannous chloride used, no secondary reactions 
occurring in these cases. ^ 


Observations Concerning Some of tJm Reductions. 

The azoxy-amines probably with an admixture of azo-amines, were 
mviimbly brown alniost insoluble in water, and soluble in aeids vith a 
biwn colour, which became paler on adding .sodium nitrite ’ 

8, ID, 19 .0) a soluble, non-basic product was formed, which was 
stained ,n he hltrate from the azoxy-eompound after distillation 
t gaio an intense violet coloration with ammonia. The derivative 
Irom dimtrobenzene was obtained a,s a brown .solid on extracting its 
solution with ethyl aceuto ; the corresponding diuitrotolucne 
(lenvative was obtained as a dark precipitate on atlding an acid to its 
nolet .solution in ammonia. yi-Benzoqniuone derivatives, especially 
rczoquinoneoxime, are known to be amongst the decomposition 
I edu t, 0 arylhydroxylam.ue.s, ,a.„i the violet solution of /amino- 
pl.e.101 in alkalis is a.scnbed to the lonnatiou of .s„nilar compounds In 

fo*- "-'“-trobeule was dis- 
e. . . trace is dnssolved m boiliug water, and, on addmg .some 

o s „f aqueous sodium hydroxide and a trace of an aqueous solution 
h nnous chloride, an intense violet colour is produced. This reaction 
■ . qu e distinct in a conce.ttration of dinitrobenzene of 1 to 

it ; ?r’ tlifferently. D.nitrotoluene 

J . jellow, nitrobenzene a pale yellow, coloration, whereas 
^l^^o-tiuutrobenzene shows an intense red colour with alkali 

^xy-oompound obtained from diuitrotoluene was never per- 
l.v mgeneous. A comparatively pure product melting at abtt 
"...s obtained m expt. 22, whilst Woyprecht {DiJ.. Giessen 
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1902) gives 144 — 147“ In some cases the conditions precluded tie 
formation of a polyazoxy-compound (compare FlUrseheim, loc. cit.)- 
must therefore be assumed that the para-nitro-group is also attacked to 
a small extent, giving rise to the formation of an isomeric azoxy. 
compound. 

Dinitroxylene . — Commercial dinitroxylene (Schnchardt) is a mixture 
(if 4 : 6-(liuitro- and 2 : 4-dinitro-ni-xylene, which is best separated by 
acetic acid, A few experiments were made with the commeicij] 
mixture, which invariably yielded less of the azoxy compound anj 
more amine than did the pure 4 : 6-dinitro-m-xyleiie. This is of 
course, due to the presence of the isomeride, one nitro-group of 
which, being placed between two methyl groups, i.s practically incapable 
of condensation (compare Bamberger and Rising, loc. cit.). It 
therefore this nitro group which is first attacked. 

The dinitroazoxyxylene from expt. 31, after two crystallisations 
from acetic acid, melted and decoinpo.sed at 185 — 190“, and gave the 
following results on analysis : 

0'0744 gave 10'9 o.c. N.j (moist) at 21“ and 758 mm. N = 16'6. 

requires N = 16'3 per cent. 

Cldc^odiHitrobetuem . — In confirmation of previous observations, it 
was found that the o nitro-gronp is almost exclusively reduced, since 
the amine (No. 36), after separation from diamine and azoxy-amiue, 
at once crystallises from water and melts at 110 — 1 15“, instead of 
116 — 117“, whereas tlie isomeric 4 ehloro o nitroaniline melts at 
102 — 1(J3“. Similarly, the crude acetyl derivative obtained from the 
amine melted at 140“, instead of 103 — 154“, the isomeride melting 
at 99—100“. 

The azoxy-product (No. 36) when crystallised from concentrated 
nitric acid was found to be a mixture melting at 120 — 160“. 

Bromodinitrohenzene. — That also here practically only the o-nitro- 
group was attacked could be shown in expt. 45, where the amine 
obtained from the steam distillate, when precipitated by ruianonk 
frojn its solution in dilute hydrochloric acid, melted at 131i“, the 
melting point of pure 2-bromo-5-Ditroaniline being 139 — 140'. 

The azoxy compound obtained by a reduction not given in the 
tables, where for 3’95 grams of bromodinitrohenzene 4 grams of 
hydrochloric acid were added to the stannous chloride, gave the 
following result on analy.sis : 

0'1805 gave 20 2 c.c. N., (raoi.st) at IS’ and 769 mm. N = 13 1. 

Hr, requires N = 12'6 per cent. 

The difference is due to an admixture of polyaz i.xy-corapouiids 
(compare Flurscheim, loc. cit.). 

Expt.s. 40 and 41 .served finally to decide the question) at what stage 
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bromine is eliminated when bromodiuitrobensene ia redneed to 
B-phenylenediamme by tin and hydrochloric acid (C. L. Jack-on Amer 
Ckan.J., 1896, 18 . 466 ; Blanksma, Reo. trav. L., 1906 24 32m 
Both these authors rijrhtly supposed that bromine is only eliminated 
from the diamine. In support of this view, Jackson showed that 
bromophenylened.amine loses a bromineatom on treatment with tin and 
hydrochloric acid, but it might equally be removed from the dinitro- 
compound or from the nitroaniline. To show that such is not the 
case, the following exjieriments were carried out, which prove that if 
complete reduction by tin and acid in aqueous solution is replaced by 
partial reduction by stannous chloride and acid in alcohol, no bromine 

is 

(1) If bromine were removed from the bromodinitrobenzene or 
from the bromonitroaniline, the latter would contain nitroaniline. 
Accordingly, the amino-group was eliminated, whereby minute 
quantities of A nitroaniline may be detectel by the odour of nitro- 
benzene and by the hypochlorite reaction of aniline after reduction (as 
was specially ascertained by a corresponding test with m-nitroaniline). 
No trace of nitroaniline was present. (2) If bromine had been 
removed, the neutralised stannic acid mixture would contaiiwsodium 
biomide. aiccordingly, after careful removal of the sodium salt of 
ammophenol by means of acetone, the inorganic mixture was tested for 
bromine, which waft shown to he completely absent. 

It was further ascertained that very little diamine i.s formed during 
these partial reductions of bromodiniti-obenzene, the amount being, in 
expt, 40, less than 0 05 gram. ” 

Finally, the action of alcoholic sodium acetate on bromodinitro- 
benzei* was examined. On boiling for forty minutes, no reduction 
took place, but gome bromine was displaced by hydroxyl, 0 03 gram of 
silver bromide being obtained, whilst the yellow solution contained 
some diDitrophenol in the form of its sodium derivative. 

The dibromodinitroazoxybenzene obtained from expt. 48 was 
sparuigly soluble in acetic aciil, and crystalli-ed from it in dark yellow 

crusts melting and decomposing at ICO 180A 

M/orobromomtrobmzene.-ln the preparation of this compound 
(compare Flnrscheim, loc. cX), the proportions were somewhat altered 
wenty-two grams of 2 : 6 dichloro-4-uiiroaniline were dissolved in 
4=0 O.e. of glacial acetic acid, and 88 c.c. of concentrated hydrobromic 
ml and 33 grams of sodium nitrite were added to the hot solution. 

hen tlie evolution of nitrogen had ceased, the whole wa,s cooled and 
poiire into a little more than the same volume of water. The crude 
pro uit weighed 28 grams, that is, almost the theoretical yield, and, 
ter a single cry.-tallisation from alcohol, sho^-ed the correct melting- 
“ > c> . On reducing the amount of acetic acid by one-third and 
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tbe hydrobromic acid by one-fourth, an equal yield of an almost 
equally pure product was obtained. 

^-Nitrphmzaldehyde. — The following compounds were obtained in 
varjing ainouiils: 

(1) Unchanged nitrobenzaldeliyde ; (2) azoxybenzaldehyde ; (3) poly, 
meric aminobenzaldehyde hydrochloride; (4) anhydro-bases, formed "by 
the coudenj^ation of aminobenzaldehyde with nitrobenzaldehyde and 
azoxybenzaldehyde. 

Where the amine was not determined, the azoxyaldehyde was 
obtained by oxidising the total organic matter with permanganate 
and separating the azoxybenzoic acid from the nitrobenzoic acid by 
methyl alcohol. To ascertain that no azoxybenzoic acid was foimed 
by tiie action of perniauganate on aminobenzaldehyde, just as alkaline 
permanganate oxidises aniline to azoxybenzene, the oxidation was 
repeated in most cases with chromic acid in sulphuric acid, and 
practically identical results were obtained. 

As concentrated solutions of chromic acid carry the oxidation too 
fur, 1 part of chromic acid in 1*8 parts of sulphuric acid and 8 parts of 
water was used, which cn boiling for a few minutes was found to 
convertm^-nitrobenzaldehyde quantitatively into the acid. Accordingly, 
the mixture of aldehydes was dissolved in concentrated sulfuric acid, 
treated with finely- powdered sodium nitrite to prevent oxidation of 
the amino- to the azoxy-group, and then treated with chromic acid in 
the above proportions. 

, Turther, it was ascertained that the alcohol used for precipitating 
the excess of permanganate does not transform nitrobenzoic acid into 
azoxybenzoic acid by alkaline reduction. 

The estimation of the amine proved rather complicated. ReAuctiou 
being at an end, the cooled solution was separated from the crystalline 
depo.'it (a mixture of nitro- and azoxy-benzildehyde) and evaporated, 
then treated with sodium hydrogen cirbonate, and extracted witli 
ethyl acetate. The residue from the latter was treated with benzene, 
wheu a portion remained imdi.s.solv€d ; it consisted mostly of polyriieri? 
aminobenzaldehyde, and in addition some anhydro-bases which yielded 
on oxidation an amount of nitro- and azoxy- benzoic acids corresponding 
with the nitro- and azoxy-aldehyde parts of the anhydro-base mole- 
cules. By deducting this portion from tlie total weight of the 
substance insoluble in benzene, the amine contained in the latter was 
obtained. 

From the benzene .solution, hydrogen chloride precipitated the 
hydrochlorides of anliydro-bases and polymerised aminobenzaldehyde, 
in which azoxy- and nitro-benzaldehydes wore again determined by 
oxidation and deductetf The benzene filtrate then only retained 
azoxy- and nitro-benzaldehydes. 
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Polymeric aminobeuzaldehyde and its red hydrochloride were 
((jentified by their characteristic behaviour, as was also the azoxy- 
beuzoic acid ; the latter dissolved in sodium carbonate or pyridine 
with a marked yellow colour, and was precipitated by acids ; it was 
practically insoluble in ordinary solvents, and did not melt. 

J)iniirodiphenylamine . — In expt. 59, 1 05 grams of the dinitro- 
liiphenylamine were recovered on evaporation of the filtrate from the 
precipitated amine. By fractional crystallisation and mixed melting- 
point bests, it was ascertained that no trace of an azoxy-compound was 
present. A similar result was obtained in expt. 60. 

In conclusion, the authors wish to express their acknowledgment of 
the facilities place^ at their disposal at the Davy-Faraday Research 
T'rboratory of the Royal Institution, where the present work has 
been carried out. 
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bromine _ is eliminated when bromodiaitrobanzene is reduced to 
plienylenediamine by tin and hydrochloric acid (C. L. Jackson, Amer. 
Ckeni- J; 1896, *18, 466 ; Blanksma,^i;«c. trav. ehim., 1905, 24, 320). 
j 3 oth these authors rightly supposed that bromine is only eliminated 
from the diamine. In support of this view, Jackson showed that 
l„ oiiiuphenylenedi.amine loses a bromine atom on treatment with tin and 
liydi'ochloric acid, but it might equally be removed from the diuitro- 
coinpound or from the nitroaniline. To show that such is not the 
case, the following experiments wore carried out, which prove that it 
complete reduction by tin .and acid in aqueous solution is replaced by 
partial reduction^y stannous chloride and acid in alcohol, no bromine 
is eliminated. 

( 1 ) If bromine were removed from the breynodinitrobenzene or 
from the bromonitroaniline, the latter would contain nitroaniline. 
.yccordiugly, the amino group was eliurnated, whereby minute 
qn.iiitities of a nitroaniline may bo detected by the odour of nitro- 
benzene and by tlie hypochlorite reaction of aniline after reduction (as 
was specially ascertained by a corre.sponding test with m-nitroaniline). 
Xo tr.ace* of ^nitroaniline was present. (2) If bromine bad been 
ivmoved, the neutralised staiiuie acid mixture would contain sodium 
bromide. Accordingly, after careful removal of the sodium salt of 
aminophenol by means of acetono, tlio inqj'gaiBc mi.'cture was tested for 
bromine, which was shown to be completely absent, . 

It was further asoert.ained^that very little diamiue is formed during 
those fiartial reductions of bromodinitrobenzeue, the amount being, in 
cxfit. 10, less th.an 0'05 gram. 

Finally, the action of alcoholic sodium acetate on bromodinitro- 
benzone was examined. On boiling for forty minute.s, no reduction 
took ])liice, but some bromine was displ.iced by liydro.xyl, 0’03 gram of 
■ilver bromide being obtained, whilst the yellow solution contained 
soiiie dinitrophenol in the form of its sodium derivative. 

The dibromodinitroazoxybeiizene obtained from expt. 48 was 
sparingly soluble in acetic acid, and cry,.talli.'ed from it in dark yellow 
crusts melting and decomposing at IGO 180 . 

Dichlorohromonitrohe'nzene.- An the pi\qiar.itioii of this comjxmnd 
(cumpare Flursclieim, loc. cit.), the proportiou-s were .somewhat altered. 
Twenty-two grams of 2 ; 6-dichloro 1 mtro.iniiino were dissolved in 
150 c,c, of glacial acetic acid, ami 88 c.e. of concentrated hydrobromic 
Slid and 33^rauis of sodium nitrite were added to the hot solution, 
h hen the evolution of nitrogen had ceased, the whole was cooled and 
poured into a little more th.in the same volume of water. The crude 
product weighed 2S gi-am.s, that i.s, almost tho theoretical yield, and, 
uftor a single cry.stallisation from alcohol, showed tlio correct melting 
point, bsp On reducing the amount o: acetic acid by one-third ami 
'UL. XCIII, 5 t 
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the hydrobromic acid by one-tourth, an equal yield of an almost 
equally pure product was obtained^, 

■^.mtrobenzaldehyde—Tbfi foMowing compounds were obtained i„ 
varying amounts ; 

(1) Unchanged nitrobenzaldehyde-; (2) azoxybenzaldehyde ; (3) poly, 
meric aminobenzaldehyde hydrochloride; (4) anhydro-bases, formed by 
the condensation of aminobenzaldehyde with nitrobenzaldehyde and 
azoxybenzaldehyde. 

Where the amine was not determined, the azoxyaldehydo was 
obtained by oxidising the total organic matter wjjh permanganate 
and separating the azoxybenzoic acid from the ni^robenzoie acid by 
methyl alcohol. To ascertain that no azoxyb6nzoij_ acid was formed 
by the aotiqn of permanganate on aminobenzaldfehyt^kjust as alkaline 
permanganate oxidises aniline to azoxybenzene, the oxidation was 
repeated in most cases with chromic acid in sulphhric acid, and 
practically identical results were obtained. 

As concentrated solutions of chromic acid carry the oxidation too 
far, 1 part of chromic acid in 1-8 parts of sulphuric acid and 8 parts of 
water was used, which oii boiling tor a few minutes was found to 
convert p-nitrobenzaldehyde quantitatively into thb acid, Accordingly, 
the mixture of aldehydes was dissolved in concentrated sulphuric acid, 
treated with finely-'po^^erei sodium nitrite to prevent oxidation of 
the amino- to the azoxy-group, and then treated with chromic acdd in 
the above proportions. 

Fflrther, it was ascertained that the alcohol used for precipitating 
the excess of permanganate does not transform nitrobenzoic acid into 
azoxybenzoic acid by alkaline reduction. 

The estimation of the amine proved rather complicated. Redncliou 
being at an end, the cooled solution was separated from the cry.stallins 
deposit (a mixture of nitro- and azoxy-benzaldehyde) and evapiirated, 
then treated with sodium hydrogen carbonate, and extracted with 
ethyl acetate. The residue from the latter was treated with benzene, 
when a portion remained undissolved ; it consisted mostly of polymeric 
aminobenzaldebyde, and in addition some anhydro-bases which yielded 
on oxidation an'anuAintof nitro- and azoxy-benzoic acids correspomlmg 
with the nitro-- and azoxy-aldehyde parts of the anhydro-bimc mnle- 
cules. By deducting this portion from the total weight of the 
substance insoluble in benzene, the amine contained in the laltcr was 
obtained. 

From the benzene solution, hydrogen chloride precipilalcd tne 
hydrochlorides ofc anhydro-bases and polymerised aminobenzaiaeliy e, 
in which azoxy- and nitro-benzaldeliydqg were again determimd by 
oxidation and deducted. The benzene filtrate then only nUme 
azoxy- and nitro-benzaldehydcs. 
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Polymeric ammobeuzaldehyde and its red hydrochloride were 
idciitifle'l by tljpir characteristic ^haviour, as was also the azoxy- 
benzcic acid; , the latter dissolved w sodium carbonate or pyridine 
„itli a marked yellow colour, and was precipitated by acids ; it was 
piactioally insoluble in ordinary solvents, and did not melt. 

Dhiilrodiphmylamhie . — In expt. 59, 1 05 grams of the dinitro- 
illpheuylamine were recovered on evaporation of the filtrate from the 
piecipitated amine. By fractional crystallisation and mixed melting- 
poiut tests, it was ascertained that no trace of an azoxy-compound was 
present. A similar result was obtained in expt. GO. 

In conclusion, the authors wish to express their acknowledgment of 
the facihties placed at their disposal at the D^y-Faraday Research 
Laboratory of the Royal Institution, where the present work has 
been carried out. 


CXLIL— 27ic; Reduction of Refractory Oxides hy CaTbon. 

By Hakold Cecii. Greenwoc*, M.Sc. 

« 

The chief object of this research was to determine the temperatures 
at which carbon begins to reduce some of the more difficultly reducible 
meiallic oxide.s. Our knowledge of metallurgical reactions up to the 
temperatures attainable with ordinary fuel-heated furnaces is fairly 
complete. For iustance, tho temperatures of reduction of oxides such 
as tho.-^e of copper, iron, and lead by carbon have been investigated by 
IVi'iglit and Luff (Trans., 1878, 33, 11 ou .somewhat similar lines 
to tho experiments here described, but only reductions occurring 
below 600^^ were studied. Again, the reduction of iron oxide by 
carbon under different prc.ssures of carbon monoxide has been studied 
by Sclienck, Semiller, and Falcke {Ber., 1907, 40, 1704). Various 
other reduction temperatures have bceu investigated, but io nearly all 
cases the experiments have beeu eonllned to temperatures below 
1000 >. 

On tho other hand, thanks to the work of Moissan, we now have an 
exlcnsivo knowledge of the ultimate possibilities of effecting such 
reJuctioiis at extremely high tomperatni-es varying up to that of the 
electric arc. Little, however, has been done to investigate the inter- 
mediate stages, or to control and adjust the electric -heating in such a 
manner as to determiM t(i6 lower limits of temperature at which .such 
reactions commence, ’in quite early days, Sainte-Olaire Deville greatly 
extended our knowledge of high temperature reactions by the use of 

5 F 2 
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tlie oxy lijdrogeii blowpipe, and now that such temperatures can |jj 
readily obtained in the laboratorj^.aud accurately controlled so as Jq 
remain practically constant ovai'long periods, there appears to be a 
wide held open for further investigation. 

To take the case of the oxides of chromium and manganese, their 
reduction by carbon was accomplished by Doville (d«». CM7n. Phyg 
18S6, [iii], 46, 182) in the oxy-hydrogen furnace, and consequently it 
is generally .slated in text-books that a temperature approaching the 
melting point of platinum is essential. 

The following experiments indicate, however, that the reduction 
commences far below this {chromium sesquioxide, 1105°; manganous 
oxide, 1105°), and although it is possible that in practice a somewhat 
higher temperature iFould he necessary to effect complete reduction, 
considering the difficulties of ensuring uniform and intimate mixture 
and the inverse reaction of the carbou monoxide, which would be well 
marked at atiuosplieric pressure, the diffei'ence is very great, anj 
serves to emphasise the importance of the accurate investigation of 
this subject. 

Expbbime.vta l. 

ipporates.— The mixture of the oxide with carbon (except where 
otherwise stated, made as intimate as possible by rubbing together in 
an agate mor(ai') wa.s filled into a smafi Acheson graphite tube 
generally about 10 cm. in length, and of 8 mm. external and 5 mm, 
internal diameter. In the hrst experiments a boat was made by 
grooving a rod of agglomerated gas carbon (compare Slade, Trans,, 
1908, 93, 327), but it was found difficult to get a sufficient quantity 
of material in the goove, and, moreover, the temperature of the boat 
when heated was often much higher than that of it.s contents. The 
graphite tube which had a few perforations along the upper side to 
allow of the escape of gase.s was held in graphite plugs, the latter 
being soldered into w.iter-cooled bra.ss tubes after electro-coppering the 
cuds. The bra.ss tubes were tilted into the side arms of a gla.ss globe 
of about u litres capacity ns shown in Fig. 1, and a perfectly tight 
joint was nmde between the gla.ss and the brass by means of a “pecial 
wax. The heating of the carbon tube was effected by the passage of 
direct current (up to dO'J arapere-s), which wa.s led on tp the water- 
cooled tube.s.* An accurate control of the current was obtained by 
manipulation of a rheostat with line adjustment in the exciting 
circuit of the dynamo used. 'The ueck of the globe was closed by a 
rubber stopper with a mercury seal, and connexion was made tbrough 
a tap anrf calcium chloride tube to a Fieues pump, by means of which 

* This type of aj.paratiis was first descritid by J. N. Tring and K. 8. Hutton 
(Trans., It'Oo, 89, ityt). 
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the pressure could be quickly reduced to half a millimetre. Evacuation 
by a Topler. merJury pump was fouM to be much too slovv, especially 
,d,en carbon monoxrie began to be produced. Before each experimerft 
the apparatus ^tas.exhausted for several hours, a little phosphoric oxide 
being placed inside the apparatus to absorb water vapour. In many 
eases the ^rbon tube was heated to about 600“ for h short time to 
as.sist the drying. The air was then re-admitted through the drying 
tube, she phosphoric oxide quickly removed, a little glass wool placed 
above the stopper in the neck to shield it from heat radiation, and the 
globe re-exhausted. 

In the actual experiment the temperature of the graphite tube was 


Vrn. 1. 



raised fairly rapidly to a .lull red heat, and then raised by small steps 
rarot.,1 measurements of the temperature being taken at each, until 
any desired value was attained. 

?’^™/«r««are^„,.,,„e„(,_Torapcrature inea.sur.-meut.s w .re made 

a ^ W-™'""'*--'-- "■■‘'■‘•I' "^ed with an 

y tor and rheostat in circuit, and w.m frequently stamianiised. 

w l.lack-hody radiation it 

‘■ ‘"iigi possible that the tcmperatuio inside the .-.irbrni tuln) 
“r < he higher than that of tl.o outer surface. To test this pariu ular 
•an CNpciimont was c.irried out with a thcrmo-jiiiiol ion placed 
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inside the graphite tube. The couple wires were threaded thronu]) 
thin bent porcelain tubes pasBin| through hole's near *the ends of 
graphite tube (Fig. 2), and were brought down and cemented throuoij 
two tubes passing through the stopper in the neck of the flaslt 
(Before heating the carbon tube the apparatus was exhausted as in ths 
reduction experiments.) Any leak ef the heating current on to tlie 
thermo-couple wires would of course have been fatal to temperature 
measurements. Its absence was demonstrated by the fact that on 
suddenly applying the current when the tube was cold, or suddenly 
breaking the current when the tube was heated, no appreciable 
movement was noticed on the thermo-couple galvanometer. 

As an additional safeguard, after taking a set of readings for 
different temperatures, the readings were repeated with the direction 
of the current reversed. No sensible difference, however, was observed 
between the two seiies of readings, so that the porcelain tubes scei^ 
tq retain their insulating properties quite well up to 1300°. Between 
900° and 1250°, the temperature.s observed on the thermo-element 
inside the tube agreed reasonably well with those given by the optical 


Fm. 2. 



pyrometer sighted on the outside. 'J’lie readings of the former were 
lower than those of the latter by slightly varying amounts, the 
maximum being 15°. It is, then, probable that the tempcraliiics 
indicated by the optical pyrometer are rather higher (althougli by dm 
more than about 10°) than the actual temperature inside the carbon 
tube ; at any rate up to 1250° 

In^the results which .are to be found in the following p.agce, thie 
correction has not been applied, as the experimental error is probably 
of about this order. 

Method of Delerminimj the Ueduction. Point. — The temper, atiire at 
which reduction commenced was gauged by the commencement of the 
evolution of carbon monoxide from the mixture of oxide and c.aibon. 

Interference of Gas Occluded by Carbon. — The most serious dilliculty 
encountered was the fact that the carbon and the graphite tube 
contain occluded gas which is gradually given off as the tempcratiiie 
is raised It was found, however, that if the temperature were i iisei 
in small steps .and maintained constant for some time at oai li, the 
increment of pressiiic due to occluded g.as in a given time wis 
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practically constant for; differe^it. temperatures. (In order to reduce 
amount of occlud^ct^as as _far^ ae ^possible, ! and tp expel any 
j, moisture, the carbon ani the graphite tube were, generally giv^n 
-i ijliort hating 'before uSfe.)' The method for estimating" the rate of 
g;is evolution finally adopted and followed in all the experiments 
coii'is^ted in maintaining the tube at a constant temperaturd for five 
minutes and observing the rise of pressure during the interval.. At 
the end of each interval, the pressure was reduced by rapid' evacuation 
during the next minute, and the temperature then raised to another 
value, at which it was maintained f^r five minutes, and so on. The 
rate at which gas is evolved from the carbon depends, first, oh the 
diiference in temperature between each step, and^ secondly, on the 
leiigtii of time the carbon has been maintained at a constant tempera- 
tui'u. Of course, the increase in pressure on raising the temperature 
to some extent due to expansion as well as to the actual gas evolution. 
This effect, however, is approximately constant for each temperature 
step, and is only small, as the average teoiperature of the gas probably 
does not exceed 200^ when the carbon tube is heated to 1500'^. 

To find the magnitude of the increment of pressure caused by 
occluded gas, a blank experiment was first carried out vnth a graphite 
tube filled with retort-carbon (a form of carbon used in most of the 
reduction experiments). For steps of about 80^ over a temperature 
range of 900” to 2000”, the rise in pressure during five minutes varied 
from 2 to 4 mm. In the actual reduction experiments, as the mixture 
only contained a fairly small proportion of carbon and the temperature 
on noaiing tlio reduction point wa? only raised in steps of 20” to 30”, 
the rise in pressure during five minutes seldom exceeded 2 myi. 
f'.ninj of Eeduction When the reduction temperature of the 

is attained, the gas evolution shows a marked iucrease. This is 
{icrh'i[i!j best shown by giving the experimental data for a typical 
exinuiment (with retort-carbon and chromium sesqnioxide). 
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"When the temperature is maiutained' constant a iittla above the 
reduction point, the gas evolution, g^ually dles'awaj on accouet of 
tile decrease of contact surface as reduction proceeds. As regards the 
fixing of the temperature at which reduction commences, the follouint. 
convention was used : if there be a sharp jump from a> pressure ifse 
of, saj-, 2 mm. in five minutes to one of 10 or 20 (as in . the iiljoio 
e-xamplo), the reduction temper.aturo is taken as the mean of the Ibo 
temperatures, but if at three successive temperature steps the rises in 
pressure are such a.s 2, 5, 15, then the middle temperature is taken .ij 

that of initial action. With tcuiperature stops of 20 30°, tlii< 

method give.s quite concordant results. On account of the revev.sible 
nature of the reaction between carbon and metallic oxides, the prassure 
of carbon mono-xide present should have some influence on the reduc- 
tion temperature. However, in these experiments the pres.sure oi 
carbon monoxide when reducliou commenced was practically const.ant 
being in no case above 5 mm,, so that any variation from this cause* 
would be within the errors of teinper.iture uiCHsureuient. 

Owing to the high thermal comluotivity of gi-aphite, tho temperature 
of the tube was not uniform, but fell oit‘ towards the endi^i, the 
temperature being, however, quite sensibly uniform for 2 — 3 cm. in 
the centre. Consequontly, wlien the temperature of thq centre was 
only taken just above the reduction point, tho I’eduction was confined 
to 2 or 3 cm. in tlie middle. This portion was extracted by brersking 
the tube, and its appearance under tho micvo.soope and its behaviour 
with various reagents investigated. 

Re'hictwn of Chromvnn Sei^quioxiih. 

Details of Ejqieninents.^'Xo proct-ed to an account of the actual 
results, tlie oxide most caiefully studied was chromium sesquio.viile. 
Some preliminary ex['ei*iiiiculs showed that reduction, conimeuccd .at 
about 1200''. iho uiaterial used w;^^ fMetvk’s “e.xtra pure’^ chroniiiiin 
SGsquioxide, which was intinrit^ly mixed witli a good qualitv retort 
carbon (the saipe sample lieing used tiirnugiiout -all the series of 
experiments) in approximately the tiie(ti'(.tical proportions. Tlie re- 
duction temperatuics e.'tnuated fjfun three careful experiments with 
the.se material.s were 1 1 1-S.o , and I respectively. 

The product cont:*.ine 1 small glolmlfs of metallic appearance fairly 
uniformly disirihiited through tho cross-section of the central portion, 

■ Quantitative rodiit-tion was le ver nhtaiiie-r on account of the liiiiiE to 
the intimacy of ndiiji.\uire attainable with retort-carbon (the tempria- 
ture not being taken much above the reduction point). Tlio pi'idiut 
effervesced vigorously with cold dilute hydrochloric acid, and the 
hydrogen evolved had .an odour of livdrocarbons, so that probably the 
metal was sorncwli it carburised. 
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I'he manner in whf^h Jjhe ga^eyolutipn falls off when the tempera- 
ture i« maintained eonatant a littl^above' t|ie reSnpiipp point was 
deemed worthy of further investig&tion. * , - ' o 

};xperim>nts on ilie Mechanism of the. Reduction . — With an intimate 
leixture of obuomium sesquioxide and retort-carbon the temperature 
was gradually raised to a value slightly above the .reduction point 
(to 1 230°) and. maintained constant there, the increments of pressure 
dni'ing successive five-minute intervals being noted. The ' way in 
rvhicli the rise of pressure increases and then falls off is shown in 
Pig. (Curve A), , 

.Another experiment wa.s next carried out under exactly similar 
coiidilio'is with a mixture of chromium sesquioxide and coarse retort- 
rai'bon in the same proportions as before. (The retort-carbon was a 
portion of the sample used in the other experiments, but with the 


Kio. 3. 



Tci/ip'-ntlurc'. Rtoiihers vf intervafs 

( /* m pcrafur' co its/n fii). 

gr.iniiles of such a size that they passed t!\roiigh a muslin sieve with 
23 meshes to the inch, but. not througli one with 52.) In this case 
the pressiire began to rise at about the same temperature, but the 
extent of the reaction was much more limited. Kven on afterwards 
rai.dng the temperature to 1300“^ the gas evolution was small. The 
great iniluence of this intimacy of mixture is shown in Fig. 3, and 
would seem to point to several important conclusions. 

1. The temperature at which the gas begins to be evolved is that at 
'vliich reduction by carbon takes place, and is not a mere^prccess of 
dls.<i.K-ialion.* 

If!' ilUsooi.Ttion of the oxiiloii of Vfiu.Tilimn, iiioliiuni, .and tantalum in a 
viinuiiii Av;is hy von ISoIton {.A tb'-h*. C^em. ImL, 25, ^fiD. mul 

iii ti >1 ilii (i\iilcs of lead, bisinnth, aiiliinony. ainl vadmitini by Paiiiin and Kiallt 

>-"J7, 40, -UTo). 
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2. The falling off of the gas eyplution and the incomploteuess of the 
reduction is due to the decrease of contact surface between oxide .md 
carbon. In the experiment with the coarge carbon the reduction t oulj 
be very plainly seen to he limited to the actual surface of .the caiijoi\ 
granules, which were coated with a metallic mirror. #rhi8 last Tact 
also indicates that the reduction is really effected by carbon and not 
by any hydrogen or carbon monoxide present. 


Efftcl of Different Varieties of Carton. 

It was also thought desirable to investigate the effect of different 
varieties of carbon, chromium sesqnioxide again being a convenient 
oxide to use for the comparison. The carbon next tried was that 
obtained by the explosion of acetylene. This is a very pure carbon 
and at the same time is in an extremely fine state of division. 

A. Acetylene Black. — A. mixture was made in the theoretical pro. 
portions, the acetylene black being first made more compact by 
compressiog«into a glass tube. Here the temperature of reduction 
found was lower than that for retort-carbon and was specially well 
marked. For instance, in one experiment the increments of pros,iure i 
in five minutes at 1100“ and 1120“ were 1 mm. and 57 mm. mspec- 
tively. Three experiments done under similar conditions gave as 
reduction temperature-s 1110°, 1105“ and 1100°. The gas evolution 
fell off rather quickly, and the cross-section of the product in the 
centre appeared to be quite homogeneous and metallic. No green 
chromium sesquioxide could be scon, and practically all the product 
dissolved in hydrochloric acid (chromium sesquioxide after ignition is 
almost unacted on by acids), so that the reduction appeared to have 
been praetic.ally complete, the maximum temperature having been 
1120°. The completene.ss oF the reaction, and perhaps to some extent 
the fact that the reduction temperature obtained is lower than that 
for retort-carbon, i.s due to the very perfect contact of carbon and 
oxide. 

li. Furifiecll Sugar Charcmil.—'Vo determine avhethor the ^mail 
amounts of ash or hydrogen in the form of carbon previously employed 
interfered with tlie reaction, an experiment was performcil aviili 
purified sugar charcoal. This was finely pulverised and heated foi 
about fifty hours in a current ol chlorine at a temperature of oier 
1000° in a porcelain boat placed in a fused silica tube. It w.a.s .snb.-e. 
quently hfated for a short time in nitrogen, and finally in hydrogen. 
A portion gave an ash content of 0'04 per cent. This carbon was 
ground up with chromium sesquioxide in the usual propor tion. M 10' 
the object of expelling the occluded gas from the graphite tube, ll"-' 
was heated to 2000° for some time in a vacuum (in the reduetiou 
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apparatus) before filling, with the jioijture of oxide and carbon. The 
tmiperature ii^al aoUon in this (^ proved he Father higher 
tPaii that forSretort-carbon^]namely’T240°, 'This''m^ «s' to some 
e%tont dtie^the hardening of the carbon by the prolonged heating to 
ivlifiii it was Objected before use. 


Keduclimi Temperature of Manganous Oxide. 

jr.mganous oxide was prepared by reduction of the higher oxides by 
liyiii’Ogen. For the first experiments the oxide was obtained in .a more 
or lo.^s crystalline state by introducing a trace of hydrogen chloride 
into the hydrogen used for the reduction (Deville, Compt. rend., 1861, 
53, 199), the object being to render the product more stable in air. 
The manganous oxide was intimately mixed with retort-carbon in the 
theoretical proportions. The point at which carbon monoxide began 
to bo evolved was very sharply defined— rather more so than with 
chromium sesquioxide. It was soon evident that sample.s of manganous 
o.xi(lo prepared in this way at different times did not give concordant 
reduction temperatures. For ex.ample, three different batches gave 
reduction points of 1200'’, 1100'’, and 1125’’ re.speotivoly. This dis- 
crepancy was not duo to any experimental error, as different experi- 
irciiis with portions of the same batch g.ave results agreeing among 
themselves 

The conclusion arrived at was that tho variation was duo to differences 
in the physical state of the manganou.s oxide. Probably the exact 
state of the crystalline oxide varied with the temperature and other 
conditions of its preparation. It w.a.s afterwards found that the oxide 
eoiilil be obtained in a form (|Hitc .stable in air without the use of 
hydrogen chloride by he.ating to a fairly high temperature in hydrogen. 
Another advantage of this simpler method of preparation is that the 
of contamination by chlondo is .avoided. Hlanganous oxide so 
pieparcd gave a reduction temperature of 1105'’. This temperature 
would then seftn to be the true reduction point for amorphous 
minnsnous oxide by retort-carbon. TV hen reduction commences, a 
small mirror-like sublimale probably consisting of metallic manganese, 
wliich is a relatively volatile metal, .always formed slowly on the globe. 
The l esidue on the central part of tho graphite tube appeared to contain 
a good deal of metal. It effervesced vigorously' with cold dilute hydro- 
chloiie acid and with boiling waiter. On treating with copper sulphate 
solulioii and examination under the microscope, the metallTc globules 
onginally white were seen to have become unmistakably copper-plated, 

sample of the gas produced on solution 'of tho residue in acid was 
inaly>c(i, and proved to contain 57 per cent, of livdrogen and 39 pei' 
cent, of mothano. Considering this in conjunction with tho known 
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action .of acid on manganese and manganese caibide (MojC), the 
calculated percentage of carbon in the metal is 6. 

Redvction of Uranium Dioxide. 

Black uranium oxide was reduced to the dull copper-coloured dioxide 
(ITOe) by strongly heating in hydrogen. Two experiments with a 
mixture of this oxide and ietort-c.arbon indicated reduction temperj. 
tures of about 1480° and 1500° respecticely. The central reduced 
portion of the residue was found to have become of much darker colour, 
and was caked hard together. The unchanged mixture from the ends 
of the graphite tube was unaffected by hydrochloric acid, ljut the 
central portion effervesced briskly on warming (giving an odour of 
hydrocarbons) and slowly decomposed boiling water. The presence of 
metal was not easily recognised by microscopic examination, probably 
because of the high melting point of uranium. One experiment carried* 
out incidentally with uranium dioxide dealt with the effect of a large 
excess of carbon. A mixture of the oxide with carbon was made in 
the proportion.? 3 to 1, the proportion (theoretical) used in the other 
experiments being 11 to 1. However, the excess of carbon seems to 
make little difference to the temperature at which reduction com- 
mences (about 1490°), although of course it decreases the amount of 
gas evolution by diminishing the quantity of oxide present. 


Reduction of Silica. 

The action of carbon on silica was next studied. .Pure precipitated 
silica was first used and mixed intimately with retort-carbon in the 
proportion SiOj'. 20. A sudilen rise of pres.sure occurred at about 
1480°, when a slight .sublimate formed. A.s the silica used was very 
light and voluminou.s not much re.sidiie w.as left, so the experiment 
was repeated, using white saml which was purified by finely pulveri.dng 
and boiling with concentrated hydrochloric acid. Reduction com- 
menced at about 1460° .and a slight sublimate appeare# as soon as 'the 
reduction had become marked. The residue, which under the 
microscope appeared to consist of yellowish crystals, was unaffected by 
sodium hydroxide solution except a portion from the extreme cold 
ends of the tubes which elfervVsccd vigorously for a short time, 
denoting the pre.scnce of a little .silicon or .silicon monoxide (Potter, 
Tram. Amer. Electro. Chem. Hoc., 1907, 12, 191), which had volatilised 
and escaped carburisation. The central portion, after igniting in 
air, to burn off the carbon, and then extracting several, hours with 
hot hydrofluoric acid, left a large greenisli-grey residue. This on heating 
to dull redne.ss in chlorine glowed and loft a black residue of Ciivboii. 
On strcBo'iy heating a .small quantity iu chlorine for a con.-ideralde 



REFRACTORY OXIDES BY CARBON. 1493 

tiuie, no precautions being taken to exclude all oxygen, the 
substance entirely disappeared, -being, evidently . silicon earbide or 
osj-carbide (siloxidon). * ' ' 

Tucker (/. Amex. CUm. «oi;, 1906, 28, 853), by determliing the 
temperatures of different layers in a carborundum furnace, estimated 
the temperature of formation of the oxycarbide to be somewhere in 
the neighbourhood of 1600°. As the operation was carritid out 
under atmospheric pressure, the inverse re.-iction of the carbon 
monoxide probably exerts a considerable effect on the temperature 
of reaction, 

The reduction temperatures of a few other oxides were also studied, 
retort-carbon and the finely powdered oxide being used. 

Zirconia. — With this oxide reduction commenced fairly sharply 
about 1400°. The amorphous black product seemed to be carbide : it 
glowed on heating gently in chlorine. 

27(«'Kt,— This oxide gave the highest reduction temperature studied 
in these experiments, namely, about 1600°. The yellowish-grey 
product was carbide, giving a brisk effervescence with cold water, 
(The presence ' of metallic iron was found to have no appreciable 
lowering effect on this reduction.) 

tungsten Oxid€< — Brown tungsten dioxide was prepared by heatinir 
the trioxide to dull redness in hydrogen, and mixed in the theoretical 
proportions with retort-carbon. Two experiments both gave sharp 
reduction points at about 1020°. In one experiment the temperature 
was only raised to 1115°, and the resulting product seemed tjuite 
metallic.* 

hxj^tTvfiints on ths Uissociatioii oj" Oxidos in a Vitcuum, 

Tlie expeiiments described on page 1489 dealing with the effect of 
using a coarse carbon for the reduction made it appear very improbable 
that the observed temperature of reduction was merely a dissociation 
in vacimin. In order to leave no doubt on this question the following 
experiments were carried out. 

A trace of the oxide to be .studied avas placed on a platinum ribbont 
3 mm. wide, soldered to water cooled le.'ids, and fitted inside an 
apparatus similar to but .smaller than that used for the reduction 
experiments. A high vacuum w-a-s obtained by the use of a charcoal 
tube cooled in liquid air. The strip was heated by gradually 
mereasing currents, the current being maintained constant at each 

Ati'oidiiig to Damner the reduction temperature of tungsten trioxide by 
lo iiiet.ll (at atmospheric pressnre) is at'ove the melting point of nickel 

! ill" iiieltilig points of the eleineiits of the iron group were deleniiiiied in a 
-uiiiLo Hi, inner by G. K. linrgess [Utdl. Jiuratu uf AVn/idnAf,-, Ke[iriiit No. 02), 
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step for about ten minutes, cooled down in the interval, and tlij 
residue examined by a microscope. The black-body ’’ tempeiatu, j 
was determined by the Wanner pyrometer, and the necessary cqj.. 
rectionfor the departure from perfect “bkcknesj’’ applied, 

Experimtnts with Manganous Oxide . — After heating te a teiiipifj, 
ture of 1400“ the oxide was certainly unaffected except that tlie 
green colour was perhaps a little more intense. Just about 146 ()o 
however, the traces of green oxide were (after cooling) seen to lave 
collapsed, leaving metallic-looking spots. This change takes 
quite definitely and sharply if a very minute quantity of the oxide is 
used. No definite indication of any melting of the oxide bei'cn-j 
reduction was observed. 

Manganous oxide was found to be oxidised by heating under a 


Fin. 4. 



Tanperaiuns. 


pressure of 1 ram, of air, the green colour being, however, restoroii on 
heating in the liigh vacuum. 

These experiment.-? show quite conclusively that manganou-? o-vido 
undergoes no di.s.sociat ion at its tempcnaturo of reduction by c-.n-boii, 
namely, 1100“. 

Uranium Oxide . — -With thi.s oxide the indications were niuc-li less 
definite, but a similar kind of dis.sociation rvould appear to take place 
in the neighbourhood of IGOO'. 

Chromium Sesquioxvle . — In this c.aso practically no effect .seemed to 
be produced by heating in a high vacuum to near the melting point of 
the platinum strip. The oxido on cooling had become slightly darker 
in appearance, but seemed to be otherwise unaffected. It is, however, 
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^uito certain that chromium aasquioxide docs not undergo the slightest 
ijissoclation at its reduction temperature by carhon. • 

Tungsten Dioodde . — ^Tungsten trioind? on heating, to successively 
yvlicr temperatures become* first dark blue (WjOj) at aboutJL250°, 
jiid then brtwn (WOj) at about 1350“. At a temperature of about 
li5()“ a fairly sharp change takes place, the brown oxide almost 
disappearing. One may conclude, therefore,* that tungstpn dioxide 
doe.H not exhibit the slightest tendency to dissociation at its reduction 
point (1010°). 

Experiments on the Dissociation, of Oxides in Air at very Higlt 
Teinperatures. 

A series of experiments was now carried out in the open air, using 
an iridium strip soldered on to water-cooled tube.s. The radiation 
correction for the temperature readings was assumed to be the same 
as that for platinum and palladium. 

Chromium Sesquioxide . — This was quite unaffected after heating to 
1640“. About 1700“ the trace of oxide after cooling began to have in 
some places a darker colour and a more or less crystalline appearance. 
This change gradually progre.ssed as the temperature was raised, some 
shvinking taking place. When the temperatare had been raised to 
about 2000“, the residue on cooling appeared (juite metallic, and a 
distinct effervescence took place on moistening with a drop of 
hyilrocliloric acid under the microscope. 

.\n e-speriment with purified sand showed that at about 1750° the 
ciy.sklline particles lost their shape (fairly sharply) and became 
semi-fused. 

In the case of the oxides of manganese, chromium, tungsten, and 
silicon studied, there is thus no doubt that at their reduction 
temper, atures, the phenomenon of dis.50ciation plays no part. This 
appears to be also true tor uranium, although the evidence in this 
ca.se is not quite so clear. 

Surniiuiry. 

(1) .\ method has been workeil out for measuring with accuracy the 
temperatures of reduction of refractory metallic oxides by carbon, tho 
appar.itiis devised being suitable for use up to at least 2000°, and 
being capable of maintaining tho temperature constivnt to within 

about lU°. 

(2) lb is shown that the oxides of chromium (1IS5°), manganese 
(1105 ), uranium (1490°), silicon (1460 '). sircouium (1400°), and 
tlioraim (1600°) are reducible by carbon at temperatures far below 
those whieli are generally supposed to be necessary for the production 
of these metals from the oxides. 
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(3) Tliese reductions odminencevei'y sharply at a given tempenitutg 
but the progress of the reduction depends greitly on the intimacj oi 
contact and thus on the degree of subdivision of the oxide and caiboj 

(4) The redaction temperature is found to alter on using different 
varieties of carbon. In some cases differences are adso indicated 
between samples of the oxide prepared under varying conditions, but 
the effect can be shown to be duo to the physical state of the oxide. 

(6) In all the casfes studied the reaction takes place long-before tbj 
melting point of the oxide is reached, and the product of reduction is 
also in the infused state. 

(6) Experiments to me.isure the temperature of dissociation of these 
oxides indicate that they are extremely stable (even in a high vacuum) 
up to tempei-atures far exceeding the reduction point by carbon. 

El.ECTRO-CHIi.SIICAX. LABOUATOKV, 

The Univbksity, 

Manchester. 


CXLIII. — Th<! Production of Ferro-alloys. 

By Harold Cecil Gkee.nwood, M.Sc. 

It is a well-known fact that whilst it is very difficult to produce 
elements such as chromium and silicon by direct smelting of the 
oxides, the production of ferro-alloys from a mixture .of the oxides 
with ferric oxide is a comparatively simple matter. To a(^ount for 
this behaviour several causes can be suggested. 

(1) Greater fusibility of the alloy and consequent agglomeration of 
the reduction product into a mass escaping re-oxidation or back 
reaction. 

(2) That the local increment of tempcr.iture due to the oxidation of 
carbon by the ferric oxide might raise the temperature of the neigh- 
bouring particles of the more refractory oxide to that required for 
reduction. 

(3) Some definite chemical affinity between the two metals. Some 
experiments conducted with silica led to a somewli.at lengthy investiga- 
tion of the problem. The temperatures of reduction of certain oxides 
by carbon in tlie presence of metallic iron and other substanres weie 
studied, the apparatii.s used being that described in the preceding 
paper. 

Injluence of Iron on the Iteituclion of Silica . — A preliminary esperi- 
ment using a mixture of purified sand, retort-carbon, and eleetroljtic 
iron powder in the proportion 20:8: 30, respectively, indicated that 
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,,luction commenced at a much lower temperature (about 1200°) than 

TMeLtre! fact ^Wed e„. striking 

that the matter was cloeely investigateJ “ 

hydrochloric (unlike pure metallic iron). No apprecfaWriSg^S 

carbon, the central portion was practically completely soluble in wtrm 
hydrofluoric acid, consequently it did not contain silicon carbide On 
aocoun of the great inertness of iron silicide it was found very difficult 
to estab ish the presence of silicon in this form. The only method at 
all satisfactory Was to heat a small quantity to dull redness in chlorine 
asd test if silicon chloride was produced. Th* exit gases were passed 
through sodium hydroxide .solution, which was filtered from any ferric 
hydrcxffie produced by ferric chloride volatilising over, acidified, ‘^nd 
aiumonium hydroxide added. With the above residue a very distinct 
gelatinous precipitate was produced. The objection to this method 
IS that a mixture of .silica and carbon is known to give silicon c#oride 
on heating to a rather high temperature in chlorine. However a 
blank ex^nment with a mixture of iron, silica, and carbon (the iron 
being added so that the efiPect of the rise of temperature due to the 
combustion of the meUl might be the «ime iu both cases) treated iu a 
iiinilar manner gave no precipitate of silica, so that it may be con- 
cluded that iron silicide was present in the former mi.xlure. 

On repeating the reduction e.xperiment more carefully, the gas 
ovolution seemed to commence at a rather lower temperature, namely, 
about 1100 . In another experiment, using the finely-divided iron 
obtained by reducing ferric oxide in hydrogen at a dull red heat, 
reduction commenced about 1050°. The temperature was maintained 
at 1140 for some time, and the resulting product warmed iu chlorine, 
w en silicon chloride was obtained, showing the presence of iron 
sihcide as in the first experiment. (To ascertain if the iron used con- 
amed any oxide, an experiment was carried out with this metallic 
iron mi.xed with carbon, but no ovolution of gas iu quantities sufficient 
to iDterfero with the above experiment was noticed.) 

These experiments leave no doubt that the presence of metallic iron 
exercises a remarkable influence on the reaction between silica and 
oarbon The exact temperature at which action commences is, as 
ofL n sharply defined as in the simple reduction 

in tl ’“a ' e^peuments would also point to the conclusion that 
!ufl r ““*1 ^Ui^n the 

comuarTr'’^ I takes place at a 

ttc pioMrs'' ^ tlii-ough the heat developed in 

xcm. 


5 G 
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of Ferrw (hMo JMvoliipn’gifSifieai — With the 

of gaiuDg mbreU^h^ o& ^thu- pomVa^ .^perlnettti'ms carried ouj 
with a mizture^F silica,' retort-carboD,'^ and ferric d^de. ^ 

Id this case, it is, of course, impossible to ascertain anj^fimg about 
reduction of silica from the gas evolution. The xediperature 
having been raised to 1130°, the product was heated in chlorine as 
before when only a slight turbidity due to silica was obtained, Hij 
would indicate that ferric oxide does not exert any appreciable in. 
fluence on the reduction of silica before itself undergoing reductiou 
The fact that the reduced iron had produced so little reduction was 
probably due to its poor contact with silica. 

Fffect of Metallic Manganese on the Redaction of Silica. — The effect 
of metallic manganese was also investigated. With an intimate 
mixture of purified sand, retort-carbon and metallic manganese (free 
frobl aluminium and sodium), reduction commenced pretty sharply 
about 1100°,* the temperature being raised to 1200°. After 
heating the product (which was hard and crystalline) in chlorine 
and Ssting for silicon chloride as with iron, a marked precipitate of 
silica was obtained. (A blank experiment with a mixture of silica, 
carbon and manganese gave no such indication.) 

Effect of Copper on the Reduction of Silica. — It was hoped that by 
using a mixture of purified sand, retort graphite and copper powder, 
it might be possible to collect any silicon formed by its solution in the 
molten copper. Eeduction commenced at about 1250°, and the tem- 
perature was raised as far as 1340°. The result, however, w«s 
disappointing, as the copper had not fused together, but a grey residue 
was left which was only attacked with difficulty by nitric acid— the 
copper having probably formed silicide. 

Referring- to tlie three suggested causes for the inQuence of the 
presence of ferric oxide on the reduction of o.xides by carbon, these 
experiments seem to show that local raising of temperature by 
reduction of ferric oxide does not play an important part.. Probably 
direct.affinity between silicou and the metal accounts for a good deal 
o£ the action, especially as the products (with iron, copper and man- 
ganese) were only difficultly fusible. 

Influence of Iron on the Reduction of Chromium Sesquioxiile.—liii 
above experiments with silica led to an investigation in a similar way 
of some other oxides from which ferro-alloys are produced technically. 

starting with cliromium sesquioxide, a mixture with retort carbon 
and metallic iron (electrolytic powder) was taken. (Jontrary to the 
euipeiience with silica, the mixture behaved just as if iron were absent, 
giving a sharp reduction point of 1190°. It was found po.ssible to 
* Reduction tcnqiC'i’.atiire iu absence of manganese is 1460'- 
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boiling with 

iSLy’ + 21InO, + K,CrA^ 

this pr^fa ^y even with chromium aesquioxide which h^ W 
stronglf hea^). filtering, washing [the residue with an 'ilfcdine 
r r hydrochloride to reduce the manganese 

dioxide and then quickly washing with very dilute sulphurit^id 
and water. The acid easily dissolves the manganous oxWe wi^ut 
much action on the metallic portion, which on drying seems quite free 
from chromium sesquioxide or any other oxides. 

Ef^t of Ftrric Oxide on the Mednctum of Chromium Sesguumde‘ 

On the supposition that ferric oxide might have some spedfiHSon 
an experiment was performed using a mixtn*ro of retoiLarbon whh 
sesquioxide, the temperature being raised 
was yellowish-bro^jtnd 
was unaffe^d by acid (except for the metallic iron present) ^J^bv 
oiling with permanganate Thus it was not found possible te Jkolate 
the metallic portion (which, moreover, seemed to be present ^ly in 
small quantity). Probably what had happened was t^t ferric oide 
was first reduced to ferrous oxide, which combined with chromium 
sesquioxide to form the brown spinel (FeO.Cr.Oj), only the excess of 
ferrous oxide being further reduced to metal. 

Judging from thtee e.xperimente, neither iron nor its oxides facilitate 

he reduction of chromium sesquioxide below its ordinary reduction 
temperature. At higher temperatures, the solvent action of the iron 
may have some effect in preventing re-oxidation. 

of Chromium See^i- 

er,rfe,_Using instead of iron a mixture of metallic manganesoTth 

r'mO- “The retort-carbon, reduction seemed to continence 
aeout lUO . The temperaturo was only raised to 1150“, bnt'the 
rteidue on examination appeared to couUin very little unreduced 
ihrouiium sesquioxide. Another experiment in which the temperaturo 

metaUi ^ k° T «*tracting the 

iron eh ^y boiling with permanganate and treating as ktho 

o^chromium oxide experiments, the product appeared quite free 

l.yd”oircT-l7"'°'‘T ‘‘“d dissolved in 

ahieh bright green solution evidently conteining 

’gh percentage of chromium. ” 

There is then little doubt that the presence of metallic manganese 

eaTr reduction of chromium sesquioxide by 

met of Iron on l/u, Reduction of Manganous Oxids.-On heating 
KtUuetiou tenqwratun. in al«,.„ce of maaguiieK = ngs". 

5 IJ 2 
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maugouuds oxide. the oxide redaced in i>nre hydrogen being us6d\ 
with retort-caxhon and electrolytic Iron, 'the gas evolution became 
very marked at 1030° j* the temperature was raised to 1065°. The 
metallic., portion, which -had slightly fused, was*^ isolated by washij. 
with dilute sulphuric acid, when manganous oxide is much more easily 
attacked than the metal. The residue under the microscope appeared 
quite free from any green oxide, and on testing gave the reactions of 
manganese. (A blank experiment with a mixture of manganous 
oxide and iron treated in the above way gave only an extremely fajuj 
coloration on boiling the solution of the metallic residue with lead 
p^oxide and nitric acid.) In this case, then, iron appears to exert 
some influence on the reduction. 

The alloys formed by chromium and manganese with iron are more 
fusible than the silicon alloys, so that the part played by the solvent 
action of the iron may be rather gre.ater than with silica. 

Finally, I wish to express my thanks to Dr. E. S. Hutton for 
suggesting the above investigation, and for much useful advice during 
its progress. 

* Reduction tcm[)cr.itnre in abscnec of iron = 1105°. 

El,EC'rI10.ClIl!.\lUUt. I.,\C01tATOUV, 

The Uxivf.ksity, 

MANCIIKJiTKI;. 


CXL1V \ — The Proteins of Eejej-yolk. 

Ey E. II. Adek-s Plimmeh, D.Sc. 

In 1900. T. B. Osborne and G. F. Campbell [J. Amer. CItem. Soc., 
1900, 22, 413) described .au alternative method to the one usually 
employed for preparing vitellin from egg-yolk, which consisted in 
dissolving the yolk in 10 per cent, sodium chloride solution, extracting 
the lecithin and fat by .shaking with ether, and then dialysing, or 
pouring the solution into a large volume of water, whereby the 
vitellin is precipitated. By re solution in sodium chloride solution 
and reprecipitation by water, fol lowed by extraction with alcohol acd 
ether to remove lecithin, the vitellin was obtained in a state of 
comparative purity. 

On repeating this process it was observed that, after complete pre- 
cipitation of the vitellin by water, the aqueous solution gave a very 
markdd biuret re.action, and that, on boiling and slightly acidifyios 
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^ith acetic acid, large precipitate of coagulated was formed 

This was at first regarded as uoprecipitated viUuin, but a phosphorus 
detormi^tion at once showed its nou-identity with this protein, for 
it contained 0*1 per cent, of phosphorus compared with 1*0 Mr cent 
in vitellin. It seemed scarcely possible that this coagulablfprotein 
ms identic^ with ovalbumin present in the yolk, since ovalbumin is 
coagulated by ,ether, and since it contained less nitrogen than does 
ovalbumin; consequently it was necessary to regard it as a second and 
as yet undescribed protein in the yolk of eggs. ' V 

As it is impossible to decide Upon the identity or non-identity of 
tivo proteins from the figures obtained by ultimate analysis audija 
differentiation by hydrolysis into the constituent amino-acids ’requires 
a considerable amount of material, and, moreover, is as yet not 
sufficiently quantitative in ite results to arrive at a decision, recourse 
was had to the determination of the various forms, in whictf the 
nitrogen is contained in the proteins. This method was first carried 
out by Hausmann, and has been used by several investigators, more 
especially by Osborne and Harris (J. Atner. Chem. Soc., 1903, 25,323) 
in their study of the vegeUble proteins which showed distinct 
differences. Vitellin and this new protein showed a very close 
similarity to one another, but they differ considerably.from ovalbumin, 
and it may be concluded that this protein is another constituent of 
egg-yolk. It is suggested that the protein may be vitellin without 
the phosphorus-containing portion and that it be provisionally named 
Uvelin, 

The presence of another protein in egg-yolk is mentioned in 
Hammaraten’s Lehrbuch der physiologi /uu Chemie, 6th edition 
Gross,* by precipitation with ammonium sulphate, obtained a protein* 
differing widely in composition from vitellin. 


Experimestal. 

I. Twenty-five egg-yolks were mixed with about an equal volume of 
10 per cent, sodium chloride solution, and e.xtracted several times with 
ether until the ether separated without colour. The saline solution 
was then reddish in colour and almost transparent. It was poured 
into about twenty volumes of w.ater, and after twenty-four hours the 
liquid was decanted from the precipitate of vitellin. For purification 
this was redissolved in 10 per cent, sodium chloride solution, repre- 
eipiMed by water, and the process once more repeated. It was finally 
dissolved in very dilute sodium hydroxide, filtered and precipitated by 
wetic acid. After thoronghly washing with water, boiling with alcohol 
ether to remove lecithin, and drying over sulphuric acid, the 

Ituiug, Diss.f to which I have boon unable to refer. 
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vitelliB^was obtained as .an^moft ' white MWdto weighed 3 i 
grama' BbranilyaB WSrTObi&nc^wife^^ 

0-^42 gave.0-02802 V,0^.* P = 1 - 1 . ’ 

0-2074 ,/b 03192 Nj.t N= 15-39. 

0-2322 „ 0-03528 Nj. N = 15'19 per cent. 

Tto aqueous solution from which this vitellin was precipitated j-ive 
a-very marked biuret reaction, but no further precipitate on dilution ■ 
when heated to boiling in the presence of a small quantity of acetic 
acid, a coagulation occurred. The whole quantity was therefore 
filtered, and in several portions was heated to boiling, each portion 
being slightly acidified with acetic acid. The several portions of 
coagulated protein were collected together on a filter, thoronghly 
washed with water, boiled with alcohol and ether to remove lecithin 
and dried over sulphuric acid, when 30 grams of an almost white 
powder were obtained. It gave the following results on analysis, for 
which a portion was dried at 110°. 

0-5676 gave 0 001395 PjOj. P=011. 

0-2514 „ 0-03808 Nj. ]Sr = 15-I5. 

0-2876 ,, 00434 Nj. N = 15 09 percent. 

This coagulated protein thus contains about the same amount ol 
nitrogen as does vitellin, but the amount of phosphorus is very 
different. It must therefore be regarded as not identical with 
vitellin. 

It has recently been found by Kaas (Mortals., 1906, 27, 403) and 
by Willcock and Hardy (Abstr., 1907, i, 366) that ovalbumin contains 
^0-13 per cent, of phosphorus, and I have specially confirmed this with 
a specimen of crystallised ovalbumin prepared by Hopkins’ method: 

0-9356 gave 0 00228 PjOj. P = 011 per cent. 

In spite of this similarity in the phosphorus content, it seemed 
scarcely possible that these two proteins could be identical, since 
ovalbumin is coagulated by ether, whereas livetin is not coagulated, 
The following e.xperiraent with carefully washed yolks was therefore ' 
undertaken to determine this, and in order to confirm the above 
resnlt. 

11. Thirty-two egg-yolks were singly thoroughly washed free from 
adherent egg-white by .allowing a gentle stream of water to flow over 
them when held in the palm of the hand. They weighed 548 gr.ams, 
and were mixed with an equal volume of 10 per cent, sodium chloride 
solution. As before, this saline solution was extracted with ether 

* The estiraetions of pliosphonis were all made by Neumann’s metliod as 
modified by Plimmer and Itaylisa {./. Physiol., 1906, 33, 441). 

t All the nitrogen estimations described in this paper were carried out ty 
Kjeldahl’s method. 
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until the . ^|lit ^ Jieia^ noiired. into a 

large Yolumo„'®''«g|^p^!^3[^lj(iea fdt tWeoi^^buirfiouM^Xt the 
end of, tWtime^ lM^e'"^eciprtbifce of, vitellm formed js 44x8 -*was 
separated^rpm the aqueous solution which was again dialySed for 
twenty-four nours, whereby the last traces of vitellin werb ^ro.wn 
down. The precipitate of vitellin was purified as in Experiment I, 
and 12 grams of lecithin-free material were obtained, The analysis 
was carried out with a portion dried at 110 “ ; 

0'4636 gave O'Olllo P 2 O 5 . P=l-14. 

0-2900 „ 0-04351 Nj. N= 15-01. 

0-20V0 ft 0-03094 N=: 14-94 per cent. 

As before the aqueous solution was filtered and heated in several 
portions to 100 °, when coagulated protein separated in the form of 
flakes, commencing at about 60°, and being complete at about 90°, 
The collected portions were washed, boiled with alcohol and ethpr, 
and dried over sulphuric acid ; the yield of livetin in this cose was 
10 grams, and just as in tho first experiment it contained 0*1 per 
cent, of phosphorus, as shown by the analysis : 

0-8750 gave 0-00203 PjOj. P = 0-10. 

0-3730 „ 0-05544 Nj. N= 14-86. 

0-3050 „ 0-04592 N.^. N = 15-05 per cent, 

III. A third experiment was carried out exactly as described above 
with twenty egg-yolks; 16 grams of vitellin and 11 grams of livetin 
were obtained, which gave the following results on analysis ; 

Vitellin TIL 

0-5900 gage 0-0142 P 5 O 5 . P= 1-05. 

0-3486 „ 0-03752 Nj. N = 15-09. 

0-1972 ,, 0-02926 Ng. N= 14-84 per cent. 

Livetin TIT. 

0-8966 gave 0-00216 PjOj. P = 0-1L 

0-3294 „ 0-04886 Ng. N = 14-83. 

0-2116 „ 0 03136 Nj. N= 14-82 per cent. 

IV. It was now hecessary to determine whether livetin existed in 

as such or whether it re.snlted by the action of sodium 
chloride on vitellin. fourteen washed egg-yolks ( = 254 grams) were 
therefore extracted with fresh quantities of ether until the ’ether 
separated almost without colour. The residue was then extracted three 
tinie.s with about 2 litres of water ; the second extract only contained 
1 small quantity of protein, whilst the third extract was free from 
protem. The first aqueous extr-ict was filtered and heated to boiling 
in slightly acid solution, when a coaguhim was formed. This was 
washed with water, boiled with alcohol and ether to remove lecithin, * 
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and drie^ over sulphuric aci<f (yield,i= 6 grauja). . Analysis was c.ai rieij 
out*witB material driSd at 110°: 

0-9376 gave 0 001395 PjO,. P = 0-66. 

0-3354 „ 0-0502GNj. N= 14-98. 

0-3620 „ 0 - 05404113 . N = 14-93 per cent. 

Tno'residue was dissolved in dilute sodium hydroxide, Oltered, anj 
precipitated by acetic , acid. This process was repeated, and 12 grajjj 
of vitellin were obtained after boiling with alcohol and ether, .mil 
drying over sulphuric acid. For analysis, a portion was dried at I10“. 

0-6470 gave 0-01268 PjOj. P = 0-85. 

0-3028 „ 0-04648 Nj. K= 15-35. 

0-3530 „ 0-05404 Nj. N = 15-31 per cent. 

V. Twenty-one washed egg-yolks ( = 436 grams) were treated 
exaictly as in experiment IV. Ten gr.ama of vitellin and 7 grams ot 
livetin were obtained of which the following are the analyses ; 

Vitellin V. 

0-3664 gave 0 0085 P„ 05 . P = 0-99. 

0-3284 „ 0-06068 Nj. N= 15-43. 

0- 2764 „ 0-04242 N.,. N = 15-35 per cent. 

Livetin V. 

1- 0316 gave 0-0014 PjOj. P = 0-59. 

0-3338 „ 0 05082 Nj. N = 15-22. 

0-3196 „ 0-04802 Nj. N = 15-02 per cent. 

The percentage of phosphorus in the preparations of livejin IV and V 
is considerably greater than in tho preparations I, II, III. This may be 
duoto a slight solubility of vitellin in water in the presence of livetin, 
which would consequently increase the amount of phosphorus in these 
preparations ; it is .scarcely possible that vitellin is separated into a 
phosphorus-containing portion and a pho.sphorus free portion by the 
action of 10 per cent, solium chloride solution as used in the first 
preparations, for under these conditions the amount of phosphorus in 
vitellin would be greater than 1 per cent., and, further, when the 
vithllin is purified by re solution in sodium chloride solution acd re- 
precipitated, no protein coagulable by heat is found in the water. The 
former method is therefore the better one for separating tho two 
proteins. 

The yields of vitellin and livetin obtained in the various prepara- 
tions fluctuated considerably ; in tho first preparation, they were 
respectively 31 and 30 grams or almost equal amounts ; in the other 
preparatigps, the yield of livetin was considerably less than that of 
vitellin. ' This difference suggests a close relationship between tlie two 
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proteios iu the yolk ol GggS} and It is emphasised by tbo- preparations 
(ontainingislmost esca^ly the Mdie amount of 31tP0gen,^wEi&i8 very 
(different from that in ovalbumin, and also excludes the identity of 
livetin with^ovalbumin. Ovalbumin, according to Osborne and Harris, 
contains 16‘51 per cent, of nitrogen. 

In order to determine the relationship of these two proteins ^ the 
yolk of egg more closely, the preparations were hydrolysed in^S^ieir 
constituent amino-acids, and the various forms in whiclr the nitrogen 
is contained — namely, amide-nitrogen, humin-nitrogen, diamino-nitro- 
gen, monoamino-nitrogen — was estimated by Hausmann’s method in 
the manner described by Osborne and Harris in their study of the 
vegetable proteins. 

About one gram of each preparation was hydrolysed by boiling with 
20 c.c. of concentrated hydrochloris acid for seven to ten hours. The 
solution was evaporated in a vacuum at 40“ to remove free hydrochloric 
acid, the residue treated with about. 300 c.c. of water, and a slight 
excess of magnesia, freed from ammonia by boiling, was added. This 
mixture was distilled in a vacuum at 40° and the ammonia ( = amide- 
nitrogen) estimated. The solution was then filtered j the residue was 
thoroughly washed with water, and the nitrogen contained in it 
(humin-nitrogen) estimated by Kjcldahl’s method. The filtered solutions 
and washings were concentrated on the water-bath to 100 c.c., allowed 
to cool, and precipitated with 30 c.c. of phosphotungstic acid solution 
(20 gr.ams of phosphotungstic acid and 5 grams of sulphuric acid per 
100 O.C. of water). The precipitate was filtered off after twenty-four 
hours audiwashed three times with a solution of phosphotungstic acid 
containing 2'5 grams of phosphotungstic acid and 5 grams of sulphuric 
acid in 100 c.c. of water, the washing being effected by rinsing tho 
precipitate from the filter into a beaker .and returning to the filter 
p.aper three times, each portion of the wash water being allowed to 
drain away completely before the ne-xt was added. The nitrogen was 
determined in tlie precipitate ( = diamino-nitrogen) by Kjeldahl’s 
method and the nitrogen in the filtrate ( = monoamino-nitrogen) 
calculated by difference of these values from the total nitrogen of the 
preparations. Two experiments were carried out iu each ot\se, and for 
comparison two experimonhs were performed with c.aseinogen (Merck), 
the other well-defined phosphoproteiii. The results .are embodied in 
the following table, in which .aro also given the values obtained by 
O.sljorne and Harris for ovalbumin. 
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. 

Liretii^r... 

TitcUia 1.. 

Lmijn II . 

Vitefenil. 

Liretin III 

Vitellinlll 

Livetin IV. 

VitelUn IV 

LiTetin V.. 

Vitellin V. 

Caseinogen. 

OValbnmin 
(Osborne & 
Harris). 


-■,*!Crot»I / 
aitnmiu . 

mtn 
'0781 
0-71 J 

(O' 


bi 

[3 

^iUiitrog 

-29 .-‘■VlO 

n (by 

'■•-‘lice). 

■73 

15-391 

1619J 

fl5 

29 

0-861 
0-81 J 

(0 

84 

0-231 

0-28j 

(o-25 

3-851 

3-84j 


-84^ 

' 10 

■30 

14- 861 

15- 05 J 

^14 

96 

0-681 

0-.59J 

[0 

64 

0-441 
0-34 1 

(0-39 

3*171 

3-46J 

(S' 

82 

10 

■Cl 

15-or 

14-941 

[14 

98 

0-781 

0-89j 


• 

84 

0-291 
0-27 J 

(0-28 

.3-481 

3'49j 


48 

10 

■38 

14-83’ 

14-82j 

(14 

83 

0-87' 

0-76j 


82 

0-321 
0-27 J 

|o-29 

3-231 

3l7j 


20 

10 

■5-2 

15-091 
14-84 J 

ll4 

97 

0-891 

0-93j 


91 

0-261 
0-26 J 

(0-26 

3-35^ 
3-34 J 

(s 

34 

10 

■4S 

14-981 

14-93J 


96 

0-661 

0-69j 


68 


3-091 
3 15j 


12 

10 


15-35) 
15 -31) 

• 15' 

33 

0-691 
0-80 J 

[0 

75 

0-264 

0-25J 

10-25 

3-781 

3-76J 

k 

77 

10' 

■5G 

19-221 

15-02J 

-15 

12 

0-671 
0-68 J 

[0 

68 

0 271 
0-24J 

(0-26 

3-121 

3-50J 


31 

10' 

'S7 

15-431 
15-35 J 

-15 

39 

0-761 

0-831 

1“ 

79 

# 

0-401 
0-25 J 

[0-32 

3-821 
8-74 j 

[3' 

78 

10' 

50 

15-251 
15-36 J 

-IS- 

30 

1-551 

1-491 


52 

0 201 
0-23J 

(0-22 

3-161 

3-23j 


20 

10' 

'3C 


IS 

51 


1 

34 


0-29 


3 

30 

10' 

'58 


■ As can be seen from the table, distinct differences are noticeable 
between the values obtained for vitellin and livetin for the same 
preparation, although they are very close to one another. These 
differences are most marked in the monoamino-nitrogen figures, which 
are considerably higher for livetin than for vitellin. The opposite is 
the case for the amide-nitrogen and the diamino-nitrogen figares. 

The several preparations of both 'vitellin and livetin do not give 
exactly the same figures ; this is probably due to the impossibility of 
preparing a protein in a state of purity, in consequence of which some 
investigators, such as E. Fischer, consider a protein as made up of a 
mixture of complex substances which cannot be separated. If the 
conaplexity of a protein be considered, the same protein may not always 
be built up by the cells of amino-acids in exactly the same proportions, 
In case of eggs, it must be remembered that greater or sm.aller 
changes in development occur before they are available for examination. 
This may also account for the different yields which were obtained, 
and it is possible that both vitellin and livetin represent stages in the 
change of a single original protein in the egg-yolk. 

It may, however, be concluded that egg-yolk contains two proteins, 
wjhu^ are fairly closely related to one another, the one, vitellin, con- 
tainhl^ 1 per cent, of phosphorus, and the other, livetin, containing' 
O’l pAKnt. of phosphorus. 

Tte* Phtsiolocical Laboratokt, 

Univeksitt College, Londob, 
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CXL^%,7%6'"iSci5t'o7f of Bromine on 

By Nobkan Ailkn Creeth and Jocelyn Field Tbobeb, 

Jn a comiDRRication (Trans., 1908, 93, 165) dealing with the p^mni- 
tion and reactions of /3-hydrindoae, it was shown that the a-^^n 
atom of this substance cannot apparently carry a group of more than 
a certain molecular weight or volume, and that it a group greater 
than this is introduced the compound exists as a derivative of hydr- 
osyindene. Thus, whereas a-cyano-a-methyl-;8-hydrindone (I) exists 
as a true ketone, the corresponding ethyl derivative cannot be 
prepared in this form, but always occurs as 3-cyano-2-ethoxyihdene 
(II): 

(I.) (II.) 

Attention was also drawn to the same phenomenon in the case of 
/J iminohydrindene and its derivatives, for whereas )S-imino-a-cyano- 
hydrindene (III) is a true imino-compound, the corresponding carb- 
oxylic acid (IV) and its ethyl ester (V) are derivatives of 2-amino- 
indene ; 

(III.) (IV.) 

(V.) 

It was suggested at the time that these instances of “ steric inhibi- 
tion ” in all probability depended on the molecular weights or a function 
oi the molecular weights of the groups uniting with the a-carbon 
atom, and in order to ascertain whether the actual weights of the 
groups as distinct from their volumes were the determining causa of 
the inhibition, experiments were tried in which the effect of the 
introduction of a heavy atom such as bromine on the molecule of 
;8 hydrindone was closely studied. 

It was found thsft |3-hydrindone is brominated very readily in 
chloroform solution, and that the bromination proceeds quite normally, 
yielding ultimately aayy-tetrabromo-)?-hydrindone. The monobromo- 
and sym.-dibromo-derivativos are also easily prepared when the correct 
quantity of the chloroform solution of bromine is used. It was found, 
however, that instead of the tribromouierivative being formed when 
the calculated quantity of bromine is added, the product always 
consists of a mixture of the tetrabromo- and sym.-dibromo-derivatives. 
We were unable to isolate the tribromol\ydrindone from the products 
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of this reaetioB, and it is apparently not formed undpSj the esperi. 


mental conditions ^nployed. ' ■ - 

There is no doubt that the monobromo-, dibromo-, and tetrabrom 
derivatives of ;8-hydrindone prepared in this way have the formula; 






0- 


respectively. This is shown by the fact that they are all true ketones 
insoluble in alkalis. Moreover, the position of the bromine atoms in 
the hydrindene ring is proved by their behaviour towards hot aqueous 
potassium hydroxide, when products free from bromine are in eack 
case obtained. Unfortunately, these products from the monobrorao- 
and dibromo-derivativos are ill-defined, since internal condensation 
always ensues with the formation of compounds of high molecular 
weight, but the formation of phtlialidecarboxylic acid (VII) from 
aayy-tetmbromo-^-hydrindone with this reagent clearly shows that 
the bromine atoms of all these bromine derivatives are in the hydr- 
indene ring. 

The curious formation of phthalidecarboxylic acid in this manner is 
evidently caused by the following series of reactions : 



C II 


CO-C’HO 

IV.) 


n TT n Ti /CO — 

(VI.) (V!l.) 

Coii,<:«'>o. 

(VIII.) 


The conversion^of a compound of^ formula (V) into a derivative of 
mandelic acid (VI) is quite .analogous to the conversion of benzoyl 
formaldehyde (IX) into mandelic acid (X), which von Pechmann Ims 
shown {Bei-., 1887, 20, 2539) takes place readily in the presence o! 
dilute alkali : 


aH,-CO-CHO -> C',H,-CH(0H)-C02H. 

(I.X.) (X.)^ 

It is evident, therefore, that the phenomenon of inhibition does not 
arise when elements of high atomic weight are introduced. It is 
therefore probably a question entirely of molecular volume. 


a-Bromo-^ hyihi'ivlone, 

The preparation of )3-hydrindone for the purposes of these experi- 
ments was effected by means of the reactions described previously 
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(Trans., 1 93, 186). 1;17 Grains of )S:hydrindone were dissolyed in 
,vell Jried chloroform and the salation mixed as quickly as p^ble 
with 3 '2 c.c. of a solution of bromine in chloroform (1 c.c. = 0‘4255.,gram 
Br). ^ violent reaction ensued, and the colour of the bromine rapidly 
aipappeared, leaving the solution pale yellow in colour ; at the same 
time large quantities of hydrogen bromide were evolved. Whep the 
reaction was complete, the chloroform solution was slowly concqptrated 
on the water-bath until the residue solidified on cooling, when the 
solid was spread on a porous plate until free from oil. a-Bromo-yS- 
hydrindone may be recrystallised either from methyl alcohol or from 
light petroleum (b. p. 80—90“), and can be obtained from either 
solvent in colourless prisms melting at 91° : 

01931 gave 0 1730 AgBr. Br = 38-1. 

CgHyOBr requires Br = 37‘9 per cent. 

o^ BfOMO'^-hydi'iruio'tie is soluble in alt the usual organic solvents, 
and is characterised by possessing greater solubility in methyl alcohol 
and in light petroleum than either the dibromo- or tetrabromo- 
derivatives. It is insoluble in cold aqueous alkali hydroxides or 
c.irbonates, but rapidly darkens on boiling with these reagents, leaving 
ultimately a black solid free from bromine from which, however, no 
definite products could b© isolated. When boiled with water, the 
hydriudone loses, hydrogen bromide, and slowly passes into solution, 
from which, on cooling, a viscid oil separatfes not containing bromine. 
Up to the present, wo have not succeeded in obtaining this oil in 
II solid condition. 

Conversion of a- Bromo-ji-hydrindone into a Cyano-^-hydrindone . — 
This conversion was carried out in order to prove that the bromine 
atom of a-bromo'/j-hydrindone is in tho hy driedene ring and not in 
the benzene nucleus. Five grams of the bromo-derivative were 
dissolved in alcohol and mixed with a concentrated aqueous solution 
of excess of potassium cyanide, tho operation being carried ont in 
a flask fitted with a reflux condenser, so arranged that a current of 
hydrogen could be passed by means of a narrow tube down the* 
condenser and thus replace all tho air in the flask throughout the 
reaction. This precaution was found to be necessary since both 
o-bromo-/3-hydrindone and a cyano-/3-hydiindone rapidly oxidise in the 
presence of alkali. After the contents of the flask had been heated 
on the water-bath for two hours, they were filtered as rapidly as 
possible, and the filtrate acidified with dilute hydrochloric acid. The 
solid which then separated was collected and ixicrystallised from dilute 
alcohol, when the characteristic plates of a-cyauo /3-hydrindone, melt- 
ing and decomposing at 172°, were obtained (compiaro Trans., 1908, 
93, 179) ; 




ay-Oibromo-P-hydrindom, 

Ilis substance was prepared in the same manner as the naonobromo, 
derivative, 1'85 grams of /S-hydrindone being dissolved in dry chlon 
form and mixed as rapidly as possible with 10'5 c.c. of a solution 
of bromine in chloroform (1 c.c. = 0-4255 gram Br). A vigorous 
reaction took place, and just as in the former case the whole of tlij 
bromine was quickly absorbed, considerable quantities of hydrogen 
bromide being at the same time eliminated. The pale yellow chlorc 
form solution was then concentrated on the water-bath to a small 
bulk, when the residue solidified on cooling. The solid was spread on 
a porous plate and reerystallised, first from methyl alcohol and finally 
from light petroleum (b. p. 80—90“), being obtained in largo, colour- 
less needles melting at 111®, The compound becomes red on exposuto 
to the air : 

0-1963 gave 0-2S55 AgBr. Br = 55-4. 

CjH^jOBr., requires Br = 55-2 per ceqt. 

ay-Dibromo-^-hydrindone is much less soluble in hot methyl alcobl 
and in hot light petroleum than o-bromo-;3-hydrindone, and these two 
substances can be readily separated from one another by means of 
these solvents; It is insoluble in cold aqueous alkali hydroxides and 
in alkali carbonates, but when boiled with these reagents becomes first 
red and finally dark green. We were unable to isolate any definite 
[>roducts from this reaction, the dark green substance formed in the 
manner described above being insoluble in all the usual organic 
solvents, and therefore impossible to purify. It does not contain 
bromine. 

aay-Tnbromo-li-hydrindont. 

It has already been mentioned that in the experiment which should 
have yielded this tribromo derivative a mixture of the dibromo- and 
tetrabrofco-doi'ivatives was obtained, but although the experiment 
ib. this respect was un.siiccfs.sful, yet it is worthy of recording because 
tke mixture of the two bromo-compounds behaves in many respects as 
a Ifcmogeneous substance having the composition of the tribromo- 
deinvative, and for some time we did not recognise that it was in 
reality a mixture. The bromination was effected in the usual way, 
the exact quaMity of the chloroform solution of luomine (for 6 atoms) 
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r p^lg-h^Wndone 

. . _ ‘4 neqe^ry to warm the ^Ic^orm 

solution in a. ga^ fitted with a reflux condenser for some time before 
the whole of the hattgen had been absorbed. It is evident/ thiefOTe, 
that the formation of the bromo-derivatives of /8-hydrindone atthe 
ordinary tempewture ceases with the dibromide, and that beyond this 
the aid of heat is required. After all the bromine had been abscised, 
the chloroform solution was evaporated, the solid residue spread ph a 
plate and finally recrystallised from methyl alcohol. In this way 
colourless prisms were obtained which appeared to be quite homo- 
geneous and which melted fairly sharply at 153° ; 

0’2135 gave 0-3274 AgBr. Br = 65-25. 

CgHjOBrj requires Br=65 0 per cent. 

The analysis therefore agrees closely with aay-tribromq-j9-hydr- 
indone, and we saw no reason to doubt the homogeneous character of 
this substance until while recrystallising a quantity of it from light 
petroleum (b. p. 80—90°) we noticed that a portion appeared to 
be much less soluble in this solvent than the remainder. Ultimately 
it was found that by repeated fractional recrystallisation from light 
petroleum two substances could be isolated, one of which melted at 
111° and the other at 173°. Direct comparison proved the former to 
be ay-dibromo-/3-hydrindone and the latter to be aayy-tetrabromo-j8- 
hydrindone. It is probable, although we have Inot experimentally 
investigated the point, that «y-dibromo-/l-hydriDdone and aayy-tetra- 
bromo-/?-hydrindone are isomorpbous. and that the substance melting 
»t 153° is an isomorpbous mixture of molecular proportions of the 
two. It IS unusual, however, for an isomorpbous mixture to possess so 
definite a melting point, but any further doubts on this point were set 
at rest by recrystallising a prepared mixture of the two constituents 
from methyl alcohol, when the substance melting at 153° was again 
obtained. ^ 

aayy-Telrabromo-^-h^drindmii, 

In order to prepare this substance, 3 grams of /3-bydrindone were 
dissolved in dry chloroform and mixed with 34-4 c.c, of a solution 
of bromine in chloroform (1 c.c. = 0 4255 gram Br), the whole being 
subsequently placed in a flask fitted with a reflux condenser and 
eated on the water-bath for two houre. At the end of this time the 
00 our of the halogen had completely disappearerl, but in order 
0 replace any possible loss of bromine which might have occurred 
“>ing the process of heating, a further quantity (1‘5 c.c.) of the 
' solutionq^ bromine was added and the heating continued 


being 

(iissolved,|i 

ately disap^M^htUr ^ fonii 
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for half an hour long#. At the end of .this time th^ehlorofom 
solution, still slightly coloured by excess of btomihe, wtB evaporate^ 
and the solid which remained, after being spread oira porous platp 
recrystallised from chloroform, or, better, from a mixture of chlorofor® 
and light petroleum (b. p. 80 — 90“). In this way the compound was 
obtained in large, colourless, rhombic prisms melting at 173“; 

0'2009 gave 0 3370 AgBr. Br = 71'54. 

CgHjOBr, requires 30 = 71 '4 per cent. 

oaYf-'^^trabromo-^-hydrhidoKe is very sparingly soluble in metljl 
alcohol and in light petroleum (b. p. 80 — 90“), and it can readily fcg 
separated from lower brominated products by means of either of these 
solvents. It is quite unacted on by cold alkali hydroxides, but gradually 
passes into solution on boiling, yielding ultimately phthalidecarboxjlic 
acid. 


rklhalidtcarloxylic acid, C 5 lI,<C 


UU 


This substance can bo re.adily and quantitatively prepared fromoayy 
tetrabromo-/S-hydrindone by the action of hot potassium hydroxide solu- 
tion. The flnely-grouud bromo-derivative is mixed with exce.ss of a 20 
per cent, solution of potassium hydroxide and boiled until all has passed 
into solution. During this process the bromide gradually dissolves, 
and when five grams are used the opei-atiou is usually finished at the 
end of one hour. The alkaline solution is then acidified with hydro- 
chloric acid and extracted thoroughly with ether, the ethereal extract 
being subsequently shaken with dilute .sodium carbonate solution. 
The sodium carbonate extract, after being acidified, is again extracted 
with ether, the ethereal extract being dried and evaporated. The 
residue, which solidifies on cooling, is then recryslallised from water, 
when colourless needles are obtained molting at 152“^ and evolving 
carbon dioxide at about 180“ ; 

0-1864 gave 0-4142 CO , and 0-0372 If^O. C = 60-61 ; H = 3-41, 
C.jHjOj requires 0 = 60 7; II = 3 3 per cent. 

The silver salt is precipitated .as a white crystalline powder on 
adding a solution containing the calculated quantity of silver nitrate 
to a nei^ral solution of the ammonium salt : 

0-3185 gave 01205 Ag. Ag = 37-83, 

CijlTgO^Ag requires Ag = 37-9 pej cent. 

The acid when distilled yielded an oily distillate, which soliJifitd 
on cooling. On recrystallising the distillate from water, colourlefs 
^eetllos wore obtained molting .at 73“ : 
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0 1795 gave 0-4701 COj and 0-0746 HjO. C= 71-42 ; H = 4-61. 

CjHjOj requires 0=71-6 ; H = 4-5 per cent. 

The compourfli is therefore phthalide, and the acid, phthalide carb- 
oxylic acid. 

JlANOHESTER DnIVERSITV. 


CXLVL — The Constituents of Caruulian Hemp. 
Part I. Apocynin. 

By Horace Finnemore, B.Sc. 

The root of Canadian hemp {Apocynum cannahinum) has the useful 
property of retarding the heart in systole, and is employed as a remedy 
for drdpsy and heart troubles ; it is official in the United States. 
Although Husemann pointed out, in 1876, that the medicinal value of 
the drug was probably due to the presence of a constituent analogous 
to digitalin, it does not appear to have been examined closely until 
1883, when Schmied'eberg (dreA. Exp. Path. Pharm., 16„161) obtained 
from it two substances, which he named apocynin and apocynein 
respectively. The first of these had the characteristic pl^siological 
properties of Apocynum, but as the product appeared to be amorphous 
and resinous, and was obtained, moreover, only in very small quantity, 
it was not examined chemically. 

The so-ealled apocynin of American pharmacy is merely the product 
obtained by precipitating the alcoholic extract with water and subse- 
quently drying, but a definite crystalline substance is now produced 
commercially in small quantities under the same name, and has also 
been isohated by Wood (/. Amer. Med. dssoc., 1904, 43, 1953) from 
the alcoholic extract. Wood^s apocynin was considered by him to be 
identical with the crystalline commercial product, and melted at 113“ ; 
no analysis was made, however, and pharmacological examination 
seemed to render it doubtful whether it was the active constituent 
sought. Inquiry having recently arisen as to the cause of certain 
untoward symptoms following the use of this drug, it was decided 
to le-invesligate the nature ^of its active constit uents on an adequate 
sc, ale. 

IsolatwH oj Apocynin. 

lorty kilos, of commercial Apocynum cannauinum root,* reduced to 
a coarse powder, w®re exhausted with hot 90 per cent, alcohol, for 

Ibccostof this large quantity of material was defrayed from the grant made 
by tile Royal Society to the Physiological Dei>artiiieiit of Guy’s Hospital, for which 
tlu author (lesirea to etpross his thanks. 

VDL. XCIII. 5 U 
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which purpose a copper Soxhlet apparatus jras constructed capaUe oj 
taking a charge of about 4 kilos, of the drug. Subsequent extraction of 
the residues-with water yielded nothing further, The greater part of 
the alcohol haying lieen removed by distillation, the remainder was 
expelled by heating with water in an open vessel. On cooling tho 
aqueous solution thus obtained, a dark brown, resinous mass was 
deposited, which, after being twice extracted with boiling water, was 
reserved for subsequent examination. The united aqueous solutions 
were then extracted many times with ether, the aqueous residue again 
being reserved for further examination. 

The combined ethereal extracts yielded on removal of the solvent a 
comparatively large amount of a pale brown, syrupy residue, whicli 
speedily deposited a copious, crystalline product. After recrystal- 
lisation from ether at the ordinary temperature, and further recrystal- 
lisation from dilute alcohol or hot water, this proved to be a well- 
define^ substance identical with the crystalline apocynin of commerce. 
In all about 80 grams of this compound were obtained, representing a 
yield of 0-2 per cent, on the original material. Both the resin 
deposited from the alcoholic extract on treatment with water, and the 
residue of th£ aqueous solution after extraction with ether, yielded 
other equally definite products, although in smaller quantities ; these 
are still ^under investigation, the results of which it is hoped to 
communicate later. 

Apocynin crystallises in slender, colourless prisms, melts sb.arplyat 
116° (corr.), and maybe distilled at about 300° without undergoing 
serious decomposition. It has a faint odour recalling that bf v.aiiillin. 
Altliongh it may be sublimed slowly on a water-bath, apocynin 
is comparatively slightly volatile with steam ; it is readily soluble in 
hot water, alcohol, ether, or chloroform, sparingly So in cold water, and 
practically insoluble in light petroleum, by which it may conveniently 
be precipitated from alcoholic solution, fhere is no doubt as to 
its identity with the products already mentioned ; the crystalline 
appearance is similar to that depicted photographically by Wood; tlie 
melting point i.s the same as that of the crystalline apocynin of 
commerce, and is unaffected by admixture with this substance, 
Further, the characteristic derivatives (page 1518) are identical: 

I. 0'1947 gave 0-4629 CO.^ and 01014 HjO. C = 61-8;H = 6 I. 

II. 0^480 „ 0-3531 CO.J „ 0-0816 HjO. 0 = 65-1; H = 6'l. 

0*2051 in 19-65 acetic acid gave a depression of 0-23°. M. W. = Ifo. 

0-4589 „ 19-65 „ „ „ 0-52°. M, W, = 173, 

requires 0 = 651 ; H => 6-0 per ceiit. M. W. = 166. 
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Phtnolie Derivati'ees of Apocynin. 

Apocynin gives the usual phenolic reactions. It is soluble in.^old 
alkalis, from which it is precipitated unchanged by carbon dioxide 
or dilate acids. It is particularly characterised by the formation of a 
jeep bluish-violet coloration with ferric chloride in aqueous solution, 
which disappears on. boiling with excess of the reagent,' owing to 
the formation of an insoluble product. 

The potassium derivative was prepared by the addition of the 
calculated amount of alcoholic potassium hydroxide to an alcoholic 
solution of apocynin (1'66 gram) at the ordinary temperature, and in 
lie course of twenty-four hoOns was deposited as a crystalline" mass. 
After recrystallisation from a mixture of moist ethyl and amyl 
.alcohols, it formed well defined, colourless needles. It is an unstable 
compound, however, and, after being kept for some weeks, was no 
huger soluble in alcohol : 

0'4080 gave O-lSiO KjSO^. K = lC-9. 

CjHj 03 K,i|h 20 requires K = 16'9 per cent. 

The acetyl derivative was obtained by heating .apocynin (2 grams) 
with acetic anhydride (10 grams) aud dry sodium acetate (2 grams; in 
a reflux apparatus for four hour.s. After shaking the clear product 
with water, a crystalline substance slowly separated, w^ich, after 
recrystallisation from dilute alcohol, formed colourless needles and 
melted at 57^’ (corr.) : 

01401 g.ave 0-3125 CO.^ and 0 0742 H.^O. C = 60-8 ; H = 5-8. 

requires C = GO'S ; H = 5-8 per cent. • 

'Tlie benzoyl derivative was prepared by shaking apocynin (1 gram) 
with benzoyl chl^de aud aqueous sodium hydroxide. The solid 
proiluot, when washed with water and recrystallised from dilute alcohol, 
iv.'is obtained in silky, needle-shaped crystals melting at 106° (corr.). 
This derivative is especially well .adapted for the identification of apo- 
cynin, as the crystals ai-e particularly beautiffil and characteristic : 

0-1G95 gave 0-4405 CO.^ and 0 0829 HoO. C = 70-9 ; H = 5-4. 

requires C = 71T ; II = 5"2 per cent. 

An identical product wasTnado from crystalline commercial apocynin. 

The methyl. ether was prepared by adding sodium (O'G jpim) to 
a solution of apocynin (4 grams) and methyl iodide (4 gram^ in 
methyl alcohol. After boiling in a reflux apparatus on a wator^ath 
lot two hours, the alcohol was distilled off and the residue poured into 
water. On extracting the whole with ether and removing the solvent 
from the dried solution, an oil was obtained which soon crystallised. 
Alter recrystallisation from dilute alcohol, it formed colourless, ne.arly 
lectaugular prisms, and melted at 51^* (corr.): 


5 H 2 
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0‘1568 gave 0'3825 COj and 0 0965 H20.;^C = 66’5; H = 6'7. 

CijHjjOj requires 0 = 66-6; H = 6-6 per cent. 

T^is compound is insoluble in alkalis, and does not give the phenolic 
reactions described above. 

Presence of a Methoxyl Group in Apocynin. 

Three determinations by the Zeiael-Perkin method gave resnltj 
indicating the presence of .a single methoxyl group ; these, however 
.although concordant, were sonuewhat low (17'0, 17'0, 17'2 per rent) 
On repeating the e.stim'ati»n with the addition of acetic anhydride is 
recommended by Hewitt and Mooro (.Tr.ans., 1902, 81, 31g)^ 0,^ 
following result was obt.ained ; 

0'3471 gave 0'4929 Agl. OMe=18-7. 

CjHjOj-UMe requires O.Me = ]8-7 per cent. 

On extracting the i-csiduo with ether, after the c.stimation a small 
quantity of a crystalline substance was ebtaiuod, giving a green colour 
with ferric chloride, which changed to purple on the addition of sodium 
carbonate, tlie characteristic reaction of catechol derivatives. Apo- 
cynin is itself characterised by forming a bright red colour when 
boiled with 50 per cent, sulphuric acid, accompanied by tlie libemtion 
of a volatite product clo.sely resembling guaiacol in odour. 

Ktionic Derivatives of Apocynin. 

Altliough apocynin, like most phenols, readily reduces amnioiiiacal 
■silver Ritrate, it is without .action on .-ilkaline ooppi-r solutions, ;ind 
does not restore the colour to leuco-raagenta. The third oxygen atom 
i.s therefore not aldehydic ; its kctoiiic character, h^^-ever, is established 
by tlie formation of au oxime, a hydrizone, and a scmicarhazone. 

The oxime was [u-epurod by di.s.solving apocynin (1 gram) in 90 per 
cent, alcohol (2 c.c.), diluted witli water (lOe.c.), and then adding 
liydrOxylamine hydroelfloriile (I gram) and crystallised .sodium 
carbonate (2 gram.?). After beating the whole on a water-bath for 
forty-6ve minutes, the pro luct, from which an oil had separated, iva-s 
poured into water and extracted with ether. The ethereal extract was 
washed and dried and the solvent removed, when t]io oxime was 
obtained*? an oil, whir h only crystallised after kcejiing for some dajs 
in a Vacuum de.sieeator. It formed groups of radiating prisms, anil 
melted about 80 —00’, .A.t the yiehl of this product was very poor 
and tlie auiount of material limited, it was not thouglit necessiuy, m 
view of the very well-defined character of the phenylhydrazoneand the 
semicarbazone, to prepare a further quantity for analysis. 

'Ifie pltenyi/iydratone w.as obtained by lieating apocynin (I'CG gram) 
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in aqueous alooholio solution (10 c.c. of alcohol and 20 c.c. of water) 
,vitli phenylhydrazine hydrochloride (1-44 grams in 10 c.c. of water) 
and crystallised sodium acetate (1 gram) on a water-bath for an hour, 
,vheii a brown oil had separated, together with a few slender crystals. 
On dissolving this product in alcohol and reprecipitating with water, it 
goon solidified. After recrystallisation from alcohol, the hydrazone 
foimed flat, yellow needles, becoming reddish-brown after some time, 
and melting at 126° (corr.) : 

■ 0’1515 gave 14-7 c.c. at 26° and 764 mm. N = ll-2. 

require.s N = 10-9 per cent. 

The smicarbazom was prepared by adding a solution of semi- 
carbazide hydrochloride (2 granrs) and crystalline sodium acetate 
(2 grams) in water (5 c.c.) to a solution of apocynin (2 grams) in 
50 per cent, alcohol (20 c.c.). After three hours, crystals deposited, 
which, after recrystallisation from dilute alcohol, formed colourles.s 
needle-shaped prisms, and melted at 166° (corr.) : 

0-2180 gave 35-0 c.c. Nj at 28° and 764 mm. N = 18-4. 

requires N = 18-8 per cent. 

' An identical product was obtained from ci-ystalline commercial 
apocynin. 

Constitution of Apocynin. Identity with Acetovanillone. 

The above results not only account for the* whole of*the oxygen in 
the apocynin molecule, but also practically estahli.«h its constitution, 
except as regards the orientation of the groups. A phenolic ketone of ■ 
the formula CjHjdOj, containing a methoxyl group, cannot be other 
than a derivative of acetophenone of the constitution 
OHg-U-(J,41g(OH)-CO-CII,. 

1 he fact that the dipheuol obtained iu the course of the methoxyl 
determination shows the colour reaction ch.aracteristic of catechol, and 
that the substance itself when heated with Sulphuric acid gives the 
odour of guaiacol, indicatc.s with considerable probability that it is a 
derivative of the latter. The resemblance of the odour of the sub- 
stance, albeit faint, to that of^ vanillin (4-hydroxy-3-methoxyben-z- 
ahlehyde) "also suggests very strongly that it is the methyl ketone 
conespouding with this couii«uiul, and having therefore tho''coustitu- 
tion represented by the formula : 

CH3-0_ 

HO<(^ V'o-cir,. 

Hiis conclusion was entirely coutirmeil. Apocynin is identical with 
tliB acetovanillone which was isolated by Tienmnii (Ber., 1692, 24, 
-855] in scuiill quantity from a resinous by-prodiipt of the oxidation of 



1518 FINNEMORE : THE CONSTI'^tJENTS OF 

isoeugeno!, and subseqflently obtained by QoMicbmiedt and Hemmel. 
mayr [MoncUtih,, 1904, 35, 338) by the hydrolyaia of acoparin. The 
substances and their derivatives so completely correspond ij 
composition and properties that farther work in thi^ direction was 
superfluous. 

The meltiflg points of the various products are given in the followiBg 
table. The first and second columns give those obtained by the author 
in the course of the present investigation ; the third and fourth giyj 
those obtained by Neitzel and by Goldschmiedt from acetovanillonj 
prepared from isoeugenol and scoparin respectively ; in the fifth are 
added the melting points of apocynin and its derivatives as prepared 
synthetically by the present author (see following paper). 

Acetovanillons. 

Apocynin, from Apocynin, 

Apocynin, natural. from scoparin. synthetic 

crystalline (Finnc- tsoeugenol, (Gold- (Finne- 

commercial, more). (Neitzel). schmiedt). more), 


Ketone 115* 115* 115* 116* 115 ’ 

Acetyl derivative ... — 57 68 67—58 _ 

Benzoyl ,, 106 • 106 106 — lOg 

Methyl ether — 51 48—49 — _ 

Orune — 80—90 , 95 — _ 

Phonylhydiazone — 126 126 126 126 

Semicatbazone..., 166 166 — — igg 


Otto’s ai\A Netizd's SyrUheses of AcelovaniUone. 

Theaxmstitution of acetovanillone was determined by Tioroann from' 
the above and other experimental data of Neitzel, the orientation of 
the groups being conclusively established by the ox^ation of the acetyl 
compound to vanillic acid and of the methyl ether to veratric acid. 
The identity witli 4-hydroxy-3 methoxyacetophenone was further 
confirmed by two syntheses of acctovjyiillone. Neitzel (loc. cti.) 
describes its production, although only in minute quantity, by 
distilling calcium vanillate with calcium acetate, Otto {Ber., 1891 , 
24, ’2869), also working in Tiemanu’s laboratory, describes its synthesis, 
in amount sufficient for analysis, by the condensing action of aluminium 
dhloride and zinc chloride on a solution of guaiacol in acetic.acid. 

As it was desirable to obtain a synthetic specimen of apocynin, in 
order to compare its jihysiological properties with those of the natural 
product, the synthetic experiments of Neitzel and of Otto on aceto- 
vanillone were repeated. The results, however, were unsatisfactory, 
and it was found impracticable to form sufficient material for detailed 
examination. 

Distillation of calcium vanillate with calcium acetate according to 
Neitzel’s directions yielded mainly acetone, the only crystalline product 
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obtained being a few flulligrame of a substance melting about 98°, 
which gave the characteristic colour reactions of ca^chol {m. p. 104°), 
A repetition of the dry distillation under the more favourable Qpndi- 
tions afforded hy conducting the operation under reduced pressure in 
an atmosphere of carbon dioxide and with the aid of a bath of fusible 
metal, gave a minute amount of a crystalline product whiSh may have 
been acetovanillone, but it is impossible to say definitely. Neitzel 
himself, indeed, does not even give the melting point of his product, 
but merely states that “Das so hergestellte Priiparat zeigte aUe 
pigenschaften des Acetovanillons.” 

Otto’s method proved loss unsatisfactory, but the yield was too small 
for any practical purpose. From 60 grams of giiaiacol, following the 
dii-ections of this worker, 0’6 gram of crude, dark-coloured aceto- 
vanillone and 0-4 gram of fairly pure subetance was obtained. This 
was still somewhat coloured, however, and melted indefinitely at 
06 — 109 °, but it gave the colour reactions of apocyniu and yielded 
the characteristic benzoyl derivative, melting at 106°. In the light of 
Gattermann’s later observation (Ber., 1892, 25, 3232) that guaiacol 
is readily converted into catechol by the action of aluminium chloride, 
it is now difficult to see how Otto’s method could afford any notable 
yield of the condensation product he sought. 

' The physiological properties of apocynin and the other substances 
which the author has isolated from Apocynum cannabinum, and of he 
compounds which have been produced incidentally, ahe in course of 
determination by Mr. P. P. Laidlaw, M.B., in the Physiological 
Laboratory of this Hospital, and communication of the results, is 
deferred until the work is completed. 

The author desires to express his thanks to Dr. Wade for the 
interest he has taken in this investig.ation, and the advice he has given 
throughout its progress. Acknowledgment is also due to Dr. F. B. 
Power for his courtesy in suspending the investigation of Apocynum, 
which bad been commenced in his laboratory, on hearing that the 
author was already engaged on the rname problem. 

I’tUllMAi EDTICAL LAfiOltATOKY, 

Guy’s HosriTAL, S. E. 
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CXLVIL— ^ New Synthesis of Apocynin. 

By Horace Finhbmore, B.Sc. 

In view of the inadequacy of the methods already available for the 
synthesis of acetovanillone, with which the author has shown apoeynin 
to be identical (preceding paper), and the desirability of obtaining ape- 
cynin for pharmacological, and perhaps medicinal, puriyses by a less 
tedious and expensive method than that involved in its extraction fmni 
Canadian hemp (ibid.), new syntheses were sought. Apocynin is the 
methyl ketone corresponding with the aldehyde vanillin, and, at Dt. 
Wade’s suggestion, it was decided to attempt a synthesis from this 
aldehyde by an application of the Grignard reaction. The aldehyde, it 
was thought, might be converted by magnesium methyl iodide into the 
corresponding methyl carbinol, which would conveniently be termed 
apooynol, and this, on oxidation, might yield the methyl ketone 
sought. 

CH3q_ 

OH<^ ^CHO — > OH<^ ^CH(0H)-CH3 -> 

Viinillin. Apucyuol. 

GHjO^ 

Oh/^CO’CHj. 

.tpocynin. 

Althsugh phenolic hydroxyl is known to react readily with the Grig- 
nard reagent, it was thought that the aldehyde group might perhaps be 
attacked preferentially if the calculated amount of material were 
employed, and that the additional operations involved in protecting the 
phenolic hydroxyl during the synthesis might thus be avoided. Some 
preliminary experiments with vanillin showed, however, that this was 
not so. There was in every case an immediate reaction with 
magnesium methyl iodide in ethereal solution and a copious precipita- 
tion of a solid product, but on working "this up in the usual manner a 
large proportion of the vanillin was recovered unchanged, and it is 
doubtful whether any of the expected Carbinol was formed. 

On repeating the expieriment with benxoylated vanillin, however, a 
good yield of the benzoylatod carbinol was at once obtained. This 
product, moreover, proved to have the additional advantage of ready 
convertibility into the benzoylatod ketone, from which synthetic apo- 
cynin could be isolated in satisfactory quantities. The following 
scheme show.s the various compound.s isolated in the course of this 
synthesis and the connexions established between them. The benzoyl 
vanillin was prepared in the usual manner from pure commercial 
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vanillin, and was recrysfellised from alcohol j it melted sharply at 


OBz 

OBz 

OBz 

/\0Me 

i^iOMe 

/NoMe 

1 

1 1 

1 1 

\/ 

\/ 

\/ 

CHO 

CHOH 

CO 


CH3 

CH, 

Benzoylvanillin 

Bcnzoylapocyuol 

Bcnzoylapocyniu 
(in. p, 106"). 

(m. p. 76®). 

(rn. p. 128”). 

t 


i' 

4 " 

OH 

OH 

on 

/\0Me 

i^OiMc 

r^OMe 

1 1 

> 1 - 

1 1 

\/ 

\/ 

\/ 

CHO 

CH-OH 

CO 


CHj 

CH, 

Vanillin 

Apocynol 

Apocynin 

(m. p. 82 '’). 

(in. p. lor). 

(ni, p. 115 ). 


Synthetic Fonnation of Benzoylapocynol. 

A solution of carefully dried benzoylvanillin (25’6 grams) in ether 
ivliich had been dried successively with sodium and phosphoric oxide 
Tvas poured with constant shaking into a reflux apparatus containing a 
freshly prepared solution of magnesium methyl iodide prepared in the 
usual manner (dried magnesium turnings, 2'4 grams ; freshly distilled 
methyl iodide, 14'2 grams; dry ether, 80 c.c.). There ^ an 
immediate precipitation of a solid product, which at first redissolved on 
shaking with development of heat; when, however, about one-third of 
the benzoylvanillin solution had been added, the precipitate ceased to 
ledissolve, and the reaction proceeded more quietly. After boiling for 
half an hour on a water-bath in order to ensure completion, the well- 
cooled product was decomposed by adding ice in small pieces, followed 
by excess of dilute sulphuric acid. 

The clear liquid which was tlhis obtained separated into an aqueous 
and an ethereal layer ; the aqueous layer was separated and extracted 
twice with ether, the ethereal extracts being added to the original 
ethereal solution. The combined ethereal solutions were dried over 
anhydrous sodium sulphate, and on removing the .solvent a clear 
amber-coloured oil was obtained, which, when dissolved in absolute 
alcohol (15 C.C.), quickly solidified to a crystalline mass. It was 
reerystallised from the same solvent. The average yield with these 
quantities was 23 grams, or 85 per cent, of the theoretical. 

Haisoylapocynol, CjHj(OBz)(OMe)'CH(OH)'CH 5 , forms small, 
colourless, rhombic prisma, and melts at 128'* (corr.) : 
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0-2iri gave 0-5591 COj and 0-1175 HjO!’ " 0 = 76 - 2 ; H = 6-0. 

CjjHjjOj requires 0=70-6 ; H = 5-9 per cent. 

holation of Apocynol. 

On boiling benzoylapocynol (8-3 gi-amq^ with dilute aqueous pofajj, 
ium hydroxide (3 grams in 120 c.c. of water) in a reflux apparatus it 
gradually dissolved, and, after twenty minutes, a clear solution was 
obtained. After boiling for ten minutes longer, the solution was 
cooled and saturated with aarbou dioxide. A small amount of resinous 
matter having been filtered off, the solution was extracted with ether 
The ethereal solution was dried with anhydrous sodium sulphate, and 
on removing the solvent an oil was obtained, which crystallised in tho 
course of a few hours. 

Apocynol {i-hydroxy-Z-n\elhoxyphenylmttkylcarhinol), 
CV,H3(OH)(OMe)-CH(OH)-CH3, 

has a distinct odour of cloves ; it separates from alcohol in exceedinely 
well-defined, colourless, rhombic plates, and melts at lOP (corr.l. 
Apocynol is fairly soluble in water and freely in alkalis ; its .aqueous 
solution gives a pure blue coloi-ation with ferric chloride, which is 
unchanged by sodium carbonate ; 

0-1293 gave 0-3037 CO, and 0-0831 H,0. C = 64-l ; H = 7-l. 

CjHjjOj requires C = 64-3 ; H = 7-l percent. 

A small amount of apocynol was also obtained by reducing natural 
apocynin with sodium amalgam iu dilute alcoholic solution ; tho main 
prodtBt was a hard, crystalline substance melting at 185 — 190’, pre- 
sumably a piiiacone ; this was not e.xamined further, but a small 
quantity of oil was isolated, which had the odour of synthetic apocynol 
and gave the characteristic pjire blue colour with ferric chloride. 

When boiled with liydriodic acid as for a metho.xyl determinatioD, 
apocynol is converted into a catechol derivative, 

which it is inlerestiug to note differs from adrenaline, 
C5H3(OII),-CH(OHfCH.,-NHMe, 

only , by the .absence of the terminal mothyl.-imino-group. This product 
is still under invo.-,tigation ; its physiological properties promise to be 
of interest, as do tho.se of apocynol itself. 


Conversion of Beuiioylajiocynol into Bmzoylapocynin. 

As already indicated, it was found impracticable to oxidise apocynol 
to the corresponding ketone, apocynin, without first protecting the 
phenolic hydroxyl group. Apocynol is oxidised readily enough by the 
ordinary agents, but apocynin itself is equally readily affected, so that 
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the oxidation products of' the alcohol are complex. When, however, 
the phenolic hydroxyl is protected by benzoylation, the ketonic group is 
comparatively stable towards mild oxidising agents, and the compound 
ccay be boiled with chromic acid mixture, for example, without serious 
loss. As beuzoylapocynin is readily hydrplysed by dilute alkalis, tWs 
aSords an easy method of obtaining apocynin from the initial product 
of the synthesis. 

Beezoylapocynol (6-5 grams) was slowly added to a solution of 
potissium dichroinate (10 grams) in 100 c.c. of water .strongly acidified 
with sulphuric acid (10 grams). The mixture was constantly shaken, 
and the temperature slowly raised, the operation with these quantities 
lasting about thirty minutes. After boiling for two or three minutes 
to ensure the completion of the reaction, the product was cooled, and 
the hard cake of solid matter collected.* eThis wa.s washed seUral 
times with water and extracted in a reflux apparatus with 94 per cent, 
alcohol. On diluting the alcoholic solution with water, the beautiful 
silky needles (m. p. 106'’) characteristic of bonzoylapocynin 
C,H3(OBz)(OMe)-CO-CUj, 
p. 1515, were obtained. 

The average yield of benzoylated ketontf with the above quahtities 
was 5 grams, or 77 per cent, of the theoretical : 

0 1378 gave 0'3574 CO, and 00654 lIjO. C = 70’7; H = 5-2. 

requires 0= 71*1 ; H = 5’2 per cent. 

Synthetic A pocynin. 

The final stage in the synthesis of apocynin was effected by boiling 
syiitlwtic beuzoylapocynin (5 gr.ams) with dilute sodium hydroxide 
(3 gruitis in 80 c.c. of water) in a rcdlux apparatus for twenty minutes. 
The sub-stunce rapidly dissolved, and, as the solution turned brownish- 
yellow in colour, the boiling was not further prolonged. Nothing 
separated on cooling the product, apocynin being freely soluble in 
dkalis, but on decomposing the sodium salt by sitmating the solution 
with carbon dioxide, a [wrtioii of the ketono was precipitated in crystal- 
line form ; tl.e remainder was extracted with ether. The substance wa.s 
still somewhat coloured, however, and re>iuired Three crystallisations 
from hot wafer (the last with the addition of animal charcoal) before 
tho colour was discharged. The yield w.as 17 grams, or 56 per cent. 
01 the theoretical. 

The synthetic apocynin thus obteinod formed slender prisms identical 
with those of the natural product, and melted sharply at 115'^ (corr.), 
1 alone and when mixed with natural apocynin. It possessed the 
t odom of vanillin characteristic of the natural product, and gave 

e CO our ieaction» already described (see preceding paper). On 
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benzoylatioD, it yielded the characteristic henzoyl derivative, meltij, 
at 106° ; with phenylhydrazine it gave the phenylhydrazone, melting 
at 126°, and with semicarbazide it yielded the semicarbazene, meltin' 
at 166°: 

0’1900 gave 0-4523 CO^ and 0-1066 H^O. 0 = 64-9 ; H = 6-*2. 
CjHjjOj requires C = 65-1 ; H = 6 0. 

In conclusion, the author desires to express his thanks to Dr. IVacie 
for the interest he has taken in this work, and for his constant adtice 
during its progress. 

PH.4RMACEnTIC.ai LABORATORY, 

Guv's HosriTAL, S.E. 


OXLVin . — Aromatic a-Dmilpltoncs. 

Ry Thom.as Percy Hilditcji. 

Many instances might be given of well-known organic compounds con- 
taining at least two sulphone groups in the molecule, but until com- 
paratively recently no method hud been devised for the isolation of 
.disulphones containing two sulphur atoms directly united to each 
other. About nine years ago, however, Kohler and MacDon.ald 
[Ameri, Chem, J., 1899, 22, -219) succeeded in preparing a-disiilpliooes 
of this nature by the interaction of .sulphonyl chlorides and the sodium 
salts of aromatic sulphiiiic acids, thu.s : 

. R-SOjCl -t- R'-SO.,Na - R-SO.^-SO.,-R' + NaCl. 

Dr. Smiles and the author (Tran.s., 1907, 91,519) observed that in 
the oxidation of <f c;imphor-/?-snlphinic acid by potas.simn pennaii 
ganate, about 12 to 18 per cent, (dejwnding on the conditioirs of the 
reaction) was converted into (/-c.iniphoryl-a-disulphone. 

The action of hnely-powdered pota.ssiiim permanganate in glacial 
acetic acid solution on .several aromatic sulphinic .acids has now been 
investigated, and it hh.s been found that v.irying amoiints of aromatic 
o-disulphones are always obtained in .addition to the .sulphonic acid 
which is invariably the main product. Relatively poor yieid.s are 
obtained when the mixture is allowed to become warm or when the 
oxidation is performed in hot acetik acid, and the best method of 
carrying out the preparation i.s to add the calculated amount of linel)- 
powdered permanganate in very small quantities at a time, the solation 
being constantly cooled and continuously shaken. The yie^d v.arieJ 
from about 17 per cent, in the c.aso of p-xylenesul^hinic acid to about 
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40 per cent, from p-tolu§nesulphimc acid, the smallest proportion 
being formed when an ortho-position with respect to the sulphonic 
nucleus was occupied by a methyl group. 

The notable stability and other chemical properties of these com- 
pountls leave no doubt that they are diaulphones, and, indeed, the 
m.intier in which they have now been obtained, taken in conjunction 
,nlli Kohler and MacDonald’s work, leads conclusively to the 
same formula. Thus there are two possible structures for the pro- 
duets from both methods of preparation, depending on whether the 

snlpliinic acid reacts according to the formula Il-SO„H"or in the 

IV 2 

tautomeric form E-SO-OH, as tabulated below : 


Stniclnro of acid. 
IfSO-OH 


^ructure of product by method of 

Kohler and MacDonald. HiUitch. 

R-.SOj-.SO.'U RtSO.-SO.-k 

k-so-o-.s6/r ■ R-SO-O-O-SO-K 


Since the sub.stances now obtained arc identical with those prepared 
from the corresponding snlpliinic and sulphonic acids by Kohler and 
Miiolfonald, it follows that they must be represented as a-dUulphoDe.s, 
and that the sulphinic acids must be assumed to contain sexavalent 
sulphur. It may be asked whether the relative proportions of 
disulphone and sulphonic acid formed serve as any indication of the 
amounts of the two tautomeric forms of sulphinic acid present but 
such .a deduction does not .seem valid, .since, even .although th foiln* 
couUining quadrivalent sulphur could hardly give rise to a disulphone 
on oxidation, there is no ie.asoii why a certain proportion of the other 
form should not yield sulphonic acid instead of disulphone. 

The most notable phy.sical characteristics of this group of compounds 
are well-defined, crystalline form, .stability, sparing solubilfty in most 
solvent.s, and high molting point, t'bemically they are somewhat 
inert; prolonged boiling with water resolves them very slightly into a 
mixture of free acids. They are not attacked by cbld alkali hydr- 
oxides, but moderately concentr.itcd and hot solutions of these reagents 
decompose them into a mixture of s.ulphonate and sulphinater Ibe 
ioinicr being recognised by conversion to the .acid chloride, the latter 
hy the melting point of the free .acid ami the deep blue coloration 
oituined by adding a drop of phenetolo to the solution of the acid in 
cold concentrated sulphuric acid,.’ which disappears on addition of 
oxtes.s of phenetolo (Smiles and be Eossiguol, Trans., 1906, 89, 696). 
imilailj, with the strongest acjiieous ammonia, these compounds arc 
sowiy converted on warming into a mi.xture of sulphonamide and 
sulphiiiate, tlma ; • 

ll-StbvSO^-li-t- 2.Nllj-= I!-S(),-NI1^ + 1! 
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Although Kohler and MacDonald state that these derivatives ^ 
be,“ crystallised without loss from concentrated nitric acid,” the autj^ 
finds that on boiling with this reagent nitration ensues, the pioj 
consisting chiefly of a dinitro-substitution product. 


Experimental. 

DiphenyMisulphone, C^Hs-SOj-SOj'CjH^. 

Five gr^ms of benzenesulphinic acid were oxidised in cold glacial 
acetic acid* solution by 1 gram of finely-powdered potassium perman 
ganate. After some hours, the mixture was poured into water and 
nearly neutralised with ammonia. A bout a gram of a white, insoluble 
product separated, which, when crystallised from boiling benzene' 
formed small, white needles melting at 193—194°. The substance '' 
spangly soluble in alcohol or cold benzene, and moderately so in hot 
benzene or glacial acetic acid. Hot concentrated ammonia led to the 
formatipn of benzenesulphon.amide and ammonium benzenesulpbinite- 
the latter was recognised by Smiles’ test, and the former, after 
recrystallisation from alcohol, melted at 152—153°; 

0T093 gave 0-2029 CO,^ and 0-0388 H^O. 0 = 50-64 ; H = 3 - 9 i 

0-1461 „ 0-2364 BaSO,. S = 22-43. 

OijH,cO,Sc requires 0 = 51-06 ; H = 3-55 ; S = 22-70 per cent. 

Di-p tohjka-duulphone, CHj-OsHj-SO/SO/CjH^-CHj, 

Two' and a-half grams of crude product were obtained from the 
ox^idation of 6 gi-am.s of ;)-toluenesulphinio acid in the manner 
described above. After recrystallising twice from benzene, small 
prisms, melting and decomposing at 221°(212°: Kohler and MacDonald, 
loc. dt.), were obtained ; 

0-1428 gave 0-2828 CO., and 0 0588 U.,0. 0 = 54 0; H = 4-!)8 

0-1682 „ 0-2558 liafio,. S = 20-88' 

Cj4Hj^0^y/require3 0-54-20; H = 4-53 ; S- 20-64 per cent. 

By tiie action of hot ammonia, /^-toluenesiilphonamide, melting' at 
137“, and ammonium /j-toluehesulphinate resulted; the substance 
dissolved slowly, hut completely, in hot 50 per cent, aqueous potassium 
hydroxide, and, on acidifying with mineral acid and extraction with 
ether, crystals of ;o-toluene.siilphinic acid were formed, melting at 
85 86 . *lhe aqueous residue on evaporation and treatment with 

phosphorus pentachloride yielded y^-toluenesulphonyl chloride, melting 
at 66—68“ 

Soiling nitric acid (sp, gr. 1*4) converted the substance almost 
completely into a very sparingly .soluble compound containing nitrogen, 
The cnide product consisted of cream-coloured 'needles, melting not 
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yery sharply at 172—174^ and was exceedingly difficult to purify by 
reason of its insolubility. Analysis of the purest sample obtained 
jj„ji(!ated that a dinitro-derivative had been chiefly formed : 

0-1308 gave O-flOefl CO^ and 0-0488 H^O. 0 = 43-06 ; H = 4-15. 

.- OijHjjOjNjSj requires C = i2-0; H = 3-0 per cent. - 

J)i.^phmelyl-aduulp!wne, CjHj-O-CjH^-SOj'SOj-CjHj-O-CjHj. 

Three grams of p-phenetylsulphinic acid, oxidised in glacial acetic 
acid by half a gram of potassium permanganate, yielded 1 gram of 
jlie disulphone, which crystallised in minute needles, and melted 
sharply at 208°, decomposing at the same time. It reisembled the 
previous two compounds as regards solubility : 

0-1958 gave 0-3710 COj and 0-0912 H,,0. C = .51-6^; H = 5-18. 

0-1600 „ 0-1980 BaSO^. 8=16-99'. 

OjjHjgOjSj requires 0 = 51-89 ; 11 = 4-86; 8 = 17-30 per cent. 

Di-^-xylyl-a.-dimlp}ume, (CH 3 ).^C 5 H 3 -SO 2 -SO 5 -O„H 3 ( 0 H 3 ) 2 , 

Tlij p-xylenesulphinic acid used was prepared by the sulphinatiun of 
;]..-iyIene with sulphur dioxide in preseneo of anhydrous aluminium 
cliloride (Smiles and Le Rossigngl, Ti-ans., 1908, 93, 745). By this 
process about 6 grams of pure sulphinic acid and 1 — 2 grams of ’ 
y-xylene sulphoxide re.sulted from 10 grams of yj-xylene. The 
sulphinic acid melted at 85°, and agreed in its properties with that- 
obtained by Gattermann (Ber., 1899, 32, 1144) from />-xylidine : 

. 01109 gave 0-2287 COjand 0-0580 H.,0. 0 = 56-26 ; H = 5-81. 

* 0-1955 „ 0-2700 BaSO,. 8=18-97.' 

CgHjjOjS requires 0 = 56 47 ; H = 5-88 ; 8= 18-82 per cent. 

The sulphoxide wAs not clo.scly examined. 

The yield of a-disiilplione obtained by oxidation in tlie dsuaj way 
was about 17 per cent. The recrystallised product formed white 
needles, melting at 199° ; ' 

0 1612 gave 0-3348 CO., .ami 0-0799 ll.,0. 0 = 56-65 ; H = 5-5I. 
C,|,H[gO^S .2 requires 0 = 56-80; H = 5-33 per cent. 

Tlie author desires to express his thanks to Assi.stant-Professor 
Smiles for suggesting this research. 

Tile Okuanic CuEMES-rnv I.A«yt!.\Tt.u;Y, 

UsiVEKSITV COLLEUE, 

Laxnox. 
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CXLIX . — On Polymorphism, with Especial Reference 
to Sodium Nitrate and Calcium Carbonate. 

By William Barlow and William Jackson Popb. 

In previous communications (Trans., 1906, 89, 1675 ; 1907, 91, 
1150) the authors have submitted a considerable body of evideace 
indicating that the total volume occupied by a crystalline substance 
must be regarded as portioned out amongst the atoms of the com. 
ponent elements, consistently with the established homogeneity oi 
crystal structure and the crystal form, according to the following two 
deHnite principles. 1. That the polyhedral space appropriated by 
each atom approximates to. the spherical shape so far as the environing 
conditions will allow; this may be conveniently designated the 
principle of close-packing of spheres of atomic inBuence. 2. That 
the volume of the space which, in the case of any given compound, is 
thus allotted to an atom is appro.ximately proportional to the funda- 
mental valency of the element of which it consists ; this may be 
calfed the law of valency volumes. 

The tendency towards sphericity on the part of the atomic domain 
has been interpreted as arising froib the establishment of equilibrium 
in the crystal structure of opposing attractive and repulsive forces 
operative between the component atoms of the molecule. It has been 
illustrated by constructing close-packed assemblages of spheres of 
deformable but incompre.ssible material representing the arrangement 
of the atoms in the crystalline structures concerned, and supposing 
the assemblages subjected to a general compression from all sides, so 
as to flatten the spheres into polyhedra and to eliminate the inter- 
stitial space; a similar result is obtained by describing tangent 
planes at' the points of contact between the spheres of. the assemblage 
and regarding the splieres as exchanged for the polyhedra enclosed by 
the planes thu^ indicated. If, therefore," equilibrium of a structure 
obtains, it will be indic.ated by close-packing of the spheres employed to 
form the assemblage represt-iiling the striictuie ; the volumes of polj- 
hedra derived from the spheres, and constituting the spheres of influeuce 
of the component atom.s, will be approximately proportional to the 
fundamental valencies of the elements concerned. The propriety oi 
allotting or partitioning up the whole space among the atoms, without 
leaving inter.stices, becomes evident directly it is admitted that t e 
atoms exercise individual influence according to some distance u'l 
For every geometrical point within the structure must theu be i 
garded as exposed to the paramount ififluence of some particular ato 
or atoms, and if the portion of space throughout which the influen 
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jf a particular atom is paramount is allotted to this atom, the par- 
titioning th^ achieved necessarily excludes the presence of inter- 
stitial space. . This consideration shows that the conception of inter- 
stitial space amongst the spheres of atomic inUuence composing- the 
(,.v 5 t,al structure is unnecessary. 

The results of the conclusions already put forward are obviously 
f.ir-i'oaching and should be subjected to test io the light of' 
plipnomeria other than those which have leil inductively to their for- 
joulatiou. Testa of this kind have already been applied. Le Bas 
],,^5 demonstrated that in the normal paraflBn.a the carbon atom 
ippi'opriates a volume four times as great as that occupied by the 
livdrogen atom (Trans., 1907, 91, 112; PJdl. Mag., 1907, [vi], 14, 
{ii'j ■ Jaeger has shown that predictions as to crystalline form 
bivscd upon new theory are verified in practice (Trans., 1908, 93, 
517 , Compare also Jerusalem and Pope, Proc. Roy. Soo., 1908, 80 A, 
5'iT). Further light is thrown on the subject by, and substantial con- 
Crmalioii of the legitimacy of the methods employed results from, the 
study of the way in which the new conclusion.s apply to the crystalline 
forms of polymorphously related substances ; the inquiry thus indi- 
ciiteil is included within the scope of the present paper. 

It has long been recognised that the polymorphou.siy related forms 
(if a substance are frequently related niorphotropically (Pasteur, 
.bin. Chim. Phys., 1848, [iii], 23, 207), although the observed 
relationship is in general confined to a similarity between corre- 
siniiding angles mea,%ured on iho sovoral iiiodificalions. Relation- 
ship of a far more intimate cliar.acter slioiild, however, exist, if 
the mode of treatment whicli wo have iidoptcd has any physical 
laeanin". Tlius, in accordance with the terminology which jve have 
adopted, polymorphism m.ay be defined as the existence of two or 
more close-packed assemblige-s distiugui.sbed by difference of marshal- 
line, all of which are partitionable into unit,s or chemical molecules of 
praciieally identical coiifigiinition. The discussion ^of the relation 
e.'dstiiig between the cubic and the trigonal modifioation.s of silver 
iodide (TTans,, 1907, 91, 1174) furnishes an illustration of thi.s 
definition ; both these materials are partitionable into molecular units 
of the .sanie configuration. 

The study of the case of .silver iodide reveals a peculiarity to which 
is imiuediatoly traced the close morphotropie relationslu'p between its 
cubic .and trigonal forms, namely, that both modifications are to bo 
regaidcd abs built up from identical double layers a.s figured 
(I'ran.s., 1807, 91, 1174, Figs. 19 « and b). The occurrence of the two 
modifications nf .silver iodide is thins to he attributed to the possibility 
ot cloic picking the samo layers of spheres in accordance with either 
cubic or trigonal symmetry ; the two crystalline modifications oriviiuito 
Vl)l„ Ac III, ,5 I 
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in the 4ifferent packing together of identical unit lajers {loc. cii., 
1177). It is readily perceived that in all cases where two poly, 
morjiously related substances result from two different modes of 
close-packing of identical layers or sets of layers, it will be possible to 
convert the axial ratios descriptive of the one modification into those 
of the other by aid of some simple transposition ; this has been 
already indicated in connection with the two modifications of silver 
iodide and of zinc sulphide (foe. dt., 1178). ^ 

As other known instances in which a close relationship of similar 
kind occurs between polymorphously related substances, the following 
may be quoted. The orthorhombic mineral gerhardite, 

4CuO, NjOj, SHjO, 

which exhibits a:b:o = 0-9217 : 1 ; 1-1662, is morphotropically almo.st 
identical with the synthetic substance, the latter being monosymmetiie 
with a:i-.c = 0-9190: 1 :1-1402, /S = 85° 27’ (Wells and Penfield, 
Zetlsch. Kry»t. Min., 1886, 1 1, 303). A similar approximate identity 
in axial ratios occurs between the two compounds of the composition 
NaGlHSijOj ; the monosymmetric mineral eudidymite has the .axisl 
ratios a:6:c=T7107 :1 : T1071, )3 = 86® 14 ; whilst epididymite, 
having the same composition, is orthorhombic with the axial ritios 
a : i ;fl= 1-7274 ; 1 -. 1-0680. The double propionate of calcium and 
barium, 2Ca(C3U502)2,Ba(CjHi02)2, crystallises in the cubic system 
and forma two series of Isomorphous mixtures, of cubic and tetragonal 
symmetry respectively, with the double propionate of calcium and lead, 
2Ca(C3H.02)2,Pb(03H502)2, which crystallises in the tetragonal system 
with a ; 0 = 1 ; 0-9787 (Fitz and Sansoni, Znlsch. Kryst. Min., 1882, 6, 
68). It is obvious that the latter substance is pseudo-cubic, and that 
its equiWilence parameters approximate very closely to those of the 
truly cubic calcium barium salt. Carbon tetrabromide, CBr^, is 
dimorphous, crystallising above 47”^ in the cubic system, and below 
that temperature in the monosymmetric system with a:h'c~ 
1-7414 ; 1 ; 1-9617, /3 = 123” 3' (Zirngiebl in Groth, Client. Krysl., 1906, 
1, 231); as Groth has noted, the latter modification is pseudo-cubic, 
and it the observed formS {001}, {lOl}, and {110} are assigned the 
indices {111}, {111}, and {111}, and are referred to a set of auorthic 
axes, the axial ratios o : 6 : c= 1'0260 : 1 : 1, o = 89° 44, ji ami 
y = 90° 33', are obtained. The monosymmetric form is thus almost 
identical dimensionally with the cubic modification. 

The hexagonal and orthorhombic modifications of silica are diincu- 
sionally related. Quartz, with « : c = 1 : 1-0999, may be referred to a 
set of orthorhombic axes, in which 6/a = tan 60”, and the form 
{100} is changed to {Oil}; the axial ratios then become a:b:c = 
cot 60” -. 1 ; 1-0999/cos 30” = 0-5774 : 1 : 1-2701. In the orthorhombic 
miner^ taffdymite, with a ; 6 ; c = 0-5774 : 1 ; 0-9544, the occurrence of 
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the forms j043} and {443{ allows the latter indices to be changed to 
[111} ; the axial ratios then become a :b :c = 0'5774 : 1 : 1‘2716. These 
values are almost identical with those calculated from the heiragonal 
modiBcation of the substance. It has been pointed out by Beckenkamp 
lZ«tsch. Kryst. Min., 1901, 34. 569) that quartz and tridymite can be 
referred to the orthorhombic parameters, a:b:c = 0'5774 : 1 ; 0'9545 
and 0‘5774: : 1 : 0*9544, respectively. ^ 

The following instanee.s, although of eqtial weight, are not so obvious 
as tlie foregoing, and, apparently for this reason, have not been 
prtviously remarked. 

The accurate goniometric data furni.shcd by Miers for the red silver 
ores {Min. Mag., 1888, 8, .37; 1893, 10, 215) afford examples of 
polymorphous relationships very similar to, but even more striking 
than those existing between quartz and tridymite. The minerals of 
the composition, Ag^SbS^, are the bemimorphoii.sly rliombohedral pyrar- 
gyrite, with a : 0 = 1 : 0'7892, and the monosymmetric 6ro blende, with 
ffi ; i : c = 1 9465 ; 1 : 1'0973, ^ = 90'^ ; tlio data for pyrargyrite may be 
referred to a set of roetangiilar axe.s by tr.ausposing .so that the forms 
{1011} and (OOOlj become respectively {011} and {010}. The axial 
ratio.s for the two minerals then become: 


Pyrai'gyi'itc 

Fire lleiiJe 


a-.l-.c = 1'0007 ;1 :1'01>71, S == 50" 
ti-.b-.e = 1 -Oni.t ; 1 ; 1 0973, $ = 90’. 


On performing the same simple tr.vnspy.sition with the axial ratio 
of the homimorphoiisly rhomboliedr.al prouMite, Ag^AsS , with n : o = 
1 : 0'8()39, values are obtained which appro.vimate to the axial ratios of 
the monosyminetrio xantlioconite of the same compositioo, namely 


Proiistite 

Xaiithocoiiite 


= 1 8071 ;I :l'077l, S = 90". 
n-.b-.c 1'91?7 :1 :1-0U.3, 0 = S3" 47'. 


The examples quoted above refer to cases in wliich two modifica- 
tions of the same compo.sition are .sullicieiirly .stable at the ordinary 
temperature to allow of goniometric measurement; it is, however, 
clear that dimensional correspondences such as those pointed out 
above should be also observed amongst case.s of isopoly morphism, 
ne illmstration miay he quoted in this connexion. Rubidium nitrate 
IS pseiulo-hexagoiially orthorhombic withuiiic = 1-73G6 ■ 1 ■ 0 7108 
(Jiicger, ZeitscA. KryU. Min., 1907, 43. 58.S) and, owing to the 
i V. L ei.ee of lubidium and sodium, shoiihl be isopolymorphoiuly 

"liicli exhibits, a: c;- 
,1 referring the latter rhomhohedral a.xial ratio to ortlio- 

'bombic axe.s by transposing, so that 


u . t : c „ tan t>9" : 1 : 0*8276 cos SO" =. 1 ’7320 : 1 ; 0’7t.9I. 

5 t 2 
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values almost identical with those for rubidium nitrate are obtained, 
Thiis_: : 

Rabldium nitrate a: = 1*7366 : 1 : 0*7106. 

Sodium nitrate o:d:e = 1*7320:1 :0*7161. 

The numerous cases quoted above, in which the goniometric 
constants for two polymorphously related substances can be imme. 
diately referred to practically the same set of axial ratios, suggest the 
existence of a relation betwfcn the respective assemblages similar in 
character to that worked out for silver iodide. Stated in general 
terms, the conclusion must be drawn that where such dimensional 
coincidents obtain as between two polymorphonsly related assea- 
blages, the latter are composed of practically identical layers or blocks 
of the aggregated spheres of atomic influence. It is, however, desir- 
able to make the conclusion more obvious by constructing the 
assemblages representing some pair of polymorphously related 
substances, and for this purpose it is convenient to select the isopolymor- 
phously related substances, sodium nitrate and potassium nitrate. 
The first of these is thombohedral with a :c= 1 : 0*8276, and the latter 
orthorhombic with a:b : e = 0*6010 : 1 : 0*7010. The examination of 
these cases is the more important in that they are related by the 
second geometrical property to the two polymorphously related 
modifications of calcium carbonate (Trans., 1906, 89, 1732); the 
rhombohedral calciie shoAvs a:c=l : 0*854^ and the orthorhombic 
aragonite exhibits a -.b: c = 0*6224 : 1 : 0*7206. The whole method of 
treatment is subjected to a somewhat crucial test in being applied to 
these intimately related cases, and the more especially in that many 
data are available concerning the crystal structures of these well 
known dfihstances. 

In order to pave the way for this somewhat complicated investiga- 
tion, it is convenient first to treat a case in which the assemblage is 
more easily derivable and which is closely related to that of sodium 
nitrate ; for this reason the crystal structure of the tetartohedrallj 
cubic baiium nitrate is next discussed. 


Barium Nitrate, Ba(N 03 ) 2 . 

A close packed assemblage having the valency composition of the 
tetartohedrally cubic barium nitrate is related to a clo.se.si-packeii 
assemblage consisting entirely of bivalent spheres of influence, of 
which three-fourths are oxygen, through the second geometrical 
property previously defined (Trans,, 1907, 91, 1151 and 1201). K 
the remaining one-fourth of the spheres are removed from the 
assemblage and for each bivalent sphere abstracted, a sphere of volume 
three, representing a tervalent nitrogen atom, is substituted, additiowl 
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spheres have, according to the property referred to, to be inserted 
iu the proportion of a valency volume unit for every substituted 
sphere, in' order to produce close-packing without remarshalling in the 
■altered assemblage. This requirement is met by adding a uiUyalent 
sphere for every group “NOg or a bivalent sphere for every ^ir 
such groups. A composition of the kind under consideration, 
iiiimcly, Ba(N 03 ) 2 , is thus attained. ’ 

WRen the cubic closest-packed arrangement of equal spheres 
is subjected to the above substitution, it appears that the most 
symmetrical method of selecting one-fourth of the splieres for replace- 
meat is one already described by the authors (Trans., 1907, 91, 1197, 
Fig. 30). The centres of the spheres thus selected for removal form 
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a cubic space-lattice, and the process of substitution can be carried out 
is harmony with cubic symmetry in the following manner. 

The oxygen spheres remaining after the removal of one-fourth 
of the original number may be regarded as forming ilistinct octahedral 
groups of six so arranged that the centres of the groups are 
sjuicuetrically situated at the centres of half the cubic cells outlined 
by joining the points of the cubic lattice formed by the centres of the 
removed spheres ; since the centre.s of the spheres rem.aining are at 
the t'eutre.s of the cube faces, either of the two sets of cubes in edge 
contact (Fig. 1), which together make up the entire number, can be 
■'elected as containing the centres of the octahedral groups (Tran?., 
1907, 91, 1170, Fig, 16). Let now the scale of the system of cube 
fells be increased uniformly while keeping the centres of the octa- 
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liedral groups of spheres at the centres of the selected half set of cubes 
since each original blol:k or unit of eight bivalent spheres, consistimr 
of an octahedral group of six and the two which have been removccf 
is ultimately to be replaced by a unit representing the molecular 
composition Ba(N 03 ) 2 , requisite increase of scale is given by the 
volume ratio of these two units, namely, 16 : 20 = 4 : 5. The ariiiugg 
nient of the octahedral groups in a single layer of cells thus expanded 
is shown drawn to scale by the medium-sized circles of Fig. 2. •This 
diagram shows the projection of the contents of one set of alternate 
layers of cells ; the projection of the other set on the same area would 
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be represented ])y a similar figure in which the two kinds of tilling of 
the squares liavc cliaiiged places. The iclution between the two 
projections is indicited by (lie non-continuous circles of Fig. 4, 
rt and b. 

In the sy.-item of cuhjc cells of Fig. 2, when containing only the 
octahedral groups of six bivalent spheres, two kinds of prinoipal 
cavities are present, one at the centre.s of the set of cubes in edge 
contact not containing the group centres, the other, just twice as 
numerous, at all tlie cube angles. The latter cavities are of siuli a 
shape and }*ize as accommodate spheres larger than those representing 
the tervalent nitrogen, anil the cavities at the cube centres can 
similarly accommodale spheres Miialler than those of a bivalent atom .; 
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the positions and sizes of spheres such as fill the cavities are shown in 
projection in Fig. 2, 

The assemblage thus completed, of which one layer is depicted in 
Tig. 2, has the composition indicated by Ba(N 03 ) 2 , t^e smaU, the 
■jiedium, and the large spheres respectively represent the spheres of 
atomic influence of barium, oxygen, and nitrogen ; if constructed from 
incompressible, deformable spheres, and subjected to a general pressure 
the equilibrium condition reached would show but little modification 
of the arrangement prevailing before the application of pressure, and 
CTuU, just as before, display holohedral cubic symmetry. As, how- 
ever, the small spheres used are much, smaller than those of the 
bivalent size which, should 'represent barium, and the large spheres 
are larger than those of the tervalcnt nitrogen size, it has to he 
.ascertained what modification of the type of arrangement will occur 
when the spheres used are replaced by others representing barium, 
oxygen, and nitrogen, in accordance with the valency rule; the 
respective volumes of these spheres must be then approximately in 
the ratio 2:2:3. 

As the nitrogen spheres of volume three are too small to fill the 
cavities provided for them, it is evident that some relative movement 
of the octahedral groups of six oxygen spheres can occur without 
obstructing the introduction of nitrogen .spheres of the proper 
magnitude; thus a certain slight symmetrical movement of the 
octahedral groups can tah£ place which uniformly reduces the size of 
the nitrogen cavities so that each just suflices to contain a sphere of 
the correct volume three, and this movement is found to increase uni- 
formly the magnitude of tire cavities allotted to the barium spheres 
so that each will now accommodate a sphere of approximately the 
correct volume tw'o. The symmetrical change thus involved is 
described below ; whilst it results in the retention of cubic symmetry 
by the assemblage, it involves a degradation of the class of symmet^ 
obtained to that of the tetartohedral cubic system to which barium 
nitrate belongs. 

In the skeleton assemblage of octahedral groups of six oxygeii 
spheres represented by the medium-sized circles of Fig. 2, one-fourth 
of the trigonal axes are selected as a set of non-intersecting trigonal 
axes having the relative positions alro:idy described (Trans., 1907, 91, 
1183 ), the directions of these axes in their cells being indicated by the 
etteib a, b, c, and d, on tig. 3, according to the convention previously 
adopted. All the remaining trigonal axes are destroyed by a similar 
sight movement of each octaheiiral group, 0,j, along its selected 
iigoiial axis , the displacement of any single group determines those 
01 all the others, since they are derived from the fii^st by the coincidence 
oovements characterising the system of symmetry. The movements 
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of the original octa|iedral groups whose projections, are given byt|,e 
non^contiiiuous oifcles df Fig. 4, a and. ft, are, both in direction ajj 
approximately in extent, expressed by the shift required |p bring tlis 
continuous circles of the Bgiire to coincidence with the nontcontiniious 
circles ' the diagram represents the movement as a mere translation of 
each group along its trigonal axis in the appropriate selected direttion 
without change of orientation, but a slight similar rotation of (he 
octahedral groups about their trigonal axes accrmpanyiiTg the 
translation conduces towards the closeness of the final packing of the 
assemblage. This rotation component is not represented in the 
diagram in order to avoid complication; its introduction leads to no 
change of the tyfie of .symmetry. 

The corners of tlio cells of the partitioning, having the .same 
relative arrangement as that of the cell centres, are, like them, made 
up of two sets who,?e position relation.s are indicated hy the two kind,, 
of cubes previously distinguished in Fig. 1. Before the screw mow 
ments referred to occur, the cavities at tlio cell corners of both the 
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component sets are identical, and have identically the same relation tii 
the assemblage of groups, but after the movements the two .sots ot 
cavities are distinguishable, for whilst those of each set are simihuly 
changed, the change experienced by the cavities of one set differs 
frtim that e.xperienced by those of the other set. The octahedral 
groups, 0,;, and the barium sphere.s are found to have approached the 
nitrogen s^iheres of one set along the common trigonal axis, and tliiis 
to have receded from the original places of the other sot along this 
axis ; these latter nitrogen splicres have, however, appioaclied the 
barium spheres, and the total uumber of conUcts is nearly the 
for both sets of nilrogen spheres. The cavities at the cell corners for 
the accommodation of the barium spheres, which have been incifoseJ 
m size by the movement of the octahedral groups of ox.vgen spheres, 
remain identical with one another ; all the spheres of the assembage 
have experienced some .shift from their original po.sitions iiidicrifci m 

Fig. 2- f 

It is establislieti by tho foregoing that the assemblage of f'lilieit' 
tho magnitudes indicated by the valency relationB of the t 
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fomposing b^ium nitrate, Ba(NOg^)j, is not in etjuilibrium in the 
holohedral cubic arrangement of the type shown in Fig. 2, add that, if 



b. 


foiced into an arrangement of thU highly symmetrical type, it will, in 
^'-Lking efiuilibriuni, pass into some less symmetrical arrangement. 
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It is shown tliat passage to an i^vilibrinm arrangement of the tetar. 
tohedral Cubic type, ntimheredl in Barlow’s \ht' (Zeittch. Krysl. Min 
1894, 23, 1), can occur in the manner described abere; the move 
menta of the octahedral groups of oxygen spheres which lead to this 
equilibrium arrangement destroy all the elements of syminetiy 
excepting those about a set of non-intersecting trigonal axes, anj 
such other elements of symmetry as are involved in the existence of 
those axes. 

When the equilibrium is pictured by an appropriately constituted 
assemblage of deformable spheres it is clear that, as in all other 
cases, the greatest flattening must occur of those spheres the actual 
contacts of which are relatively fewest, since the pr essure on these 
spheres will bo concentrated at a relatively .small number of points on 
their surfaces. In harmony with this, tho barium spheres, which 
have but six actual contacts each, must be more flattened than the 
others p the effect of this, like that of the movements, is to make a 
larger size of sphere available for the purpose without endsngeriiig 
the equilibrium. 

The twinning of bariiiui nitrate crystals, which occurs on (11 1 j, 
does not appear to call for .special remark, as it is tr.aceable to the 
same kind of symmetrical dispo.-ritiou about a layer perpendicular to 
a trigonal axis as produces twinning in the case of the root as. 
sembtage to which the structure Iras jirst been referred (compare 
Trans., 1907, 91, 1187). Consequently, if the root assemblage is 
twinned before the change is irrado in accordance with the second 
geometrical property, an equilibrtrtm ai-rangement of the barirtm nitnifo 
spheres of influence, which is der ived from this twinned as.semblage ot\, 
equal spheres, will be that appropriate to the twiurred form of the 
crystalline subatance. 

The above rlisctrsftott of the cry.stal .structure of barium nitrate 
naturally also holds for the other tetartohedi-ally cubic nitrates of the 
bivalent metals, namely, stroritiunr and lead nitrates. The case has 
loeen selected as an illir.straliott of the second geometrical property 
because the crystal .strircture concerned belong.s to tlio same systeia 
of symmetry as the [arerit clo.sc.st-packod assemblage from which it is 
derived, namely, the cubic .sy.',tcnt, arrd the [irocess is therefore com- 
paratively easy to trace. Tiro application of the same property to 
other cases in which thi.s latter r-clatiorr does irot exist is referable to 
a modifying cau.se which is described in cotrnexion with the e.vamples 
which follow. 

Modhi-m yUratey NaNO^. 

The modification of sodium nitrate stable at the ordinary tempera- 
ture beings to the holohedrally rhombohcdral system and exhibits 
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,= 102 ° 47' or a ;<!=] : 0-8276 (Brooke, Awji. Phil., 1823, 21, 452). 
A ^lose•p.^cked assemblige of the valency composition of thiA salt is 
connected with a closest-packed assemblage of bivalent spheres of 
influence by the second |eometrical property, in jnst the same way 
,S is the assemblage representing barinm nitrate. In both cases each 
of one-fourth of the total number of bivalent .spheres is replaced by a 
sphere of tervalent size ; the sodium nitrate assemblage is derived by 
adding, in accordance with the second geometrical property, one 
sphere of univalent size, representing sodium, for each tervalent 
nitrogen sphere so added, whilst the barium nitrate a.ssemblage has 
been derived by similarly adding one bivalent sphere, representing 
barium, for each two nitrogen spheres. Double as many cavities have 
thus to bo provided for the accommodation of the sodium spheres as 
had to be found for the barium spheres, but as the former are 
approximately of one-half the size of the latter, the total volume of 
the spheres representing the metallic element is the same in both 
rases. 

When the cubic cells of the root assemlrlage are enlarged to the 
same extent as in the previous case, namely, in the volume proportion 
of 4:5, the required number of large cavities is provided by moving 
the oxygen spheres until their centres occupy the points of bisection 
of the enlarged cell edges ; the process of expansion, which may be 
supposed to draw the oxygen sphere.s equally away from all the cell 
miners, will similarly enlarge all the cavities at the centres of the 
octahedral groups of six oxygen spheres surrounding those corners. 
The magnitudes of the spheres which just fit into the cavities 
uccun-ing in a skeleton assemblage of o.xygeu .spheres thus expanded 
are shown in Fig. 5. Ihe larger spheres are, as in the previous case, 
larger than the tervalent spheres to bo accommodated, although the 
disparity is now less j the .small spheres centred at the cube corners 
are, on the other hand, much smaller than the univ.alent spheres which 
have ultimately to replace them. The .a.s.semblage of Fig. 5, like the 
parent assemblage, is of the holohmiral cubic type of symmetry, and 
it has to be a.scertained what modification of it results when nitrogen 
spheres, of tervalent magnitude, and sckHuiii spheres, of univalent 
magnitude, are used in place of those depicted. Inspection of Fig. 5 
shows that the length of the edge of a cube cell is the sum of the 
diameters of a small sphere, centred at the cube corner, and an 
oxygen sphere situated at the middle of a cube edge. On substituting 
the -.mall and the large spheres by soJ'um and nitrogen .spheres of 
the magnitudes indicated by the valencio-s, whilst retaining the kind 
0 auangement, the coll edges must necessarily be increased in length, 
since the univalent sodium spheres are larger than the small spheres 

the assemblage of Fig. 5 ; the volume of the cell has, however, to 
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remain unaltered becausedt reprcseftts the molecular valency voln 
1 o; of sodium nitrate. The retention of the method tjf groupin,, “ j 
the preservation of the same volume, will thus involve a distortion 
the cube cells to rhombohedra, since this 11 the kind of distort ° 
which, whilst keeping the edges of the cells equal, gives them gre T 
length in proportion to the cell volume. It is therefore establi t ! 
that for the prescribed cell volume, if the grouping above described ' 
adopted, rhomhohedral space-lattices will take the place of the v* 
ones found in the assemblage of Fig. 5. The amount of distorti 
upon which the angle of the rhombohedron depends, will evidently b’ 
that which gives maximum closeness of packing under the 
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conditions; it remains to a.=certain, first, whether the arrangement 
thus reached is a stable one, and, if not, what modification should take 
place in order that it may become stable, and, secondly, the nature of 
the symmetry displayed when stable erjuilibrium is reached. 

In the passage of the assemblage of Fig. 5 to rhombuhedial 
symmetry, one of t^he four trigonal axes become? the principal axis of 
the modified system, and it i.s convenient to depict the latter by its 
projection upon the plane perpendicular to this principal axis, Ae 
assemblage of rhomboliedral form, in which the tervalent nitrogen 
spheres are centred at the cell centres, the bivalent oxygen spheres 
have their centres at the points of bisection of the cell edges, and 
univalent sodium spheres are centred at the cell corners, is tlius repre- 
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jfiiitefi in 6* j.^6 projectidna of three successive layers on the 
^uie area of a plane perpendicular to the trigonal axis are depicted, 
,n<l are marked a, h, and e, respectively. The fourth layer has the same 
arojection asjibe £rst, the fifth as the second, and so on. The spheres 
reprosenting sodium, which lie immediately above and below each 
plane of centres of the nitrogen and oxygen spheres, are in each case 
tidicated by continuous and non-continuous circles respectively j each 
sodium sphere is thus depicted twice over, so that those represented 
by continuous circles in Fig. 6a are also represented by discontinuous 
jii’cles in Fig. fib. The assemblage is of Barlow’s type 52a,. Trigonal 
ixes pass through all centres of nitrogen and sodium spheres ; digonal 
ixes lie in the directions indicated by the straight lines in the figures, 
llirough all the nitrogen spheres, and also, parallel to the.se lines, 
ilu'ough the centres of the sodium spheres. Centres of .symmetry 
Kfur at all the sphere centres and midway between the centres of 
jaira of sodium spheres in planes p.arallel to those of the diagrams. 
The packing of the assemblage described is not so close as that of the 
ilosest-packed assemblage of equal spheres ; the scale selected for the 
iiagrams is obtained by making the content of the unit rhombohedral 
jell equal to the valency volume 10 of the salt, and the angles of this cell 
those of the cleavage rhombohedron of the crystalline mineral. Thus, 
if A is the longer face diagonal of this rhombohedral cell and C its axial 
body diagonal, since the content of the rhombohedron is A-C/2 J3= 10 
jnd A : 0 = a :c, the values, A = 3‘472 .and C = 2'873, are obtained. These 
jraluea are used as the scale to which the diagram.s are constructed, 
Ind they involve a rather considerable flattening of the spheres at some 
tf their contacts. If the volumes of the ephere,s representing sodium, 
ixygen, and nitrogen are respectively in the ratio of 1:2:3, and the 
hombohedron angle adopted is that observed upon the crystals of 
odium nitrate, the arrangement is seen to be practically stable as 
iepicted by a stack of deformable spheres under pressure. 

The marshalling shown above to be common to the cubic and the 
homhohedral form of assemblage is the simplest po.ssible of spheres of 
he three sizes indicated by the valencies, and present in the proportion 
epresented by the composition, NaNOj, of the salt ; the assemblngc 
escribed is fairly close packed. A slight adju.stment is, however, 
ossible, which increases the closeness of the packing without changing 
be marshalling; its occurrence involves the loss of some of the 
lements of symmetry, but retains the original crystal symmetry, 
aniely, holohedrism of the rhombohedral system. The adjustment in 
uestion consists in moving each oxygen .sphere along the line joining 
le two nitrogen spheres between which it lies until it touches one of 
lem ; all these movements are made .symmetrically, and the result is 
spitted in Fig. 7. In this diagram six different projections of six 
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consecutive layers of nitrogen and oxygen sphe^®, on the same ares 
are shown by the sections a, b, c, d, e, and f, respectively j the sodium 
spheres which lie between the layers are, as before, indicated twice 
over, and the projections a, c, and e present the opposite, orientations 
to those of b, d, and f. In order to obtain a relative molecular volume 
comparable with that of the closest-packed assemblage of equal spheres 
less flattening of the spheres at their points of contact is now requisite ■ 
the conversion of the component spheres into polyhedra by a general 
compression consequently involves less departure from sphericity than 
before the adjustment. 

It is suggested that the assemblage thus finally arrived at is in 
stable equilibrium when the rhombohedron angle closely approximates 
to that of sodium nitr.ate. The scale employed in the diagrams^ 
represents the rhombohedral unit cells as of the valency volume, W 
= 10, of sodium nitrate, and the unit of volume has therefore the 
same content as a dodecahedral cell of a closest-packed assemblage of 
spheres of univalent magnitude ; the rhombohedron angle is repre- 
sented as having the observed value of a= 102° 47'. 

The elements of symmetry remaining after the final adjustment are («) 
all the original trigonal or principal axes, (i) those of the digonal .aies 
which intersect both nitrogen and oxygen spheres, and (c) the centres 
of symmetry situated at the centres of the sodium spheres, and those 
which lie in the planes of the latter but midway between them ; the 
other elements of symmetry previously enumerated are destroyed 
by the adjustment. The type of symmetry presented is that numbered 
62aj in Barlow’s list {Zeitsch. Kryst. Min., 1894, 23, 47). 

Reference has been already made to the fact that the rhombohedral 
sodium nitrate and the orthorhombic rubidium nitrate are, dimension- 
ally, so closely related that the axial ratios of the former can be 
transposed into a form almost identical with those of the latter, 
namely : 

, Rubidium nitrate rt : 6 : c = i-7466 : 1 ; 0‘7106. 

Sodium nitrate « : h : c = 1'7320 ; 1 : 07151. 

From this close correspondence it is concluded that the rhombohedral 
sodium nitrate is divisible into similar layers of a form which can be 
employed in building up the orthorhombic structure of rubidinra 
nitrate. 

The Rhomhohedral Form of Calcium Carbonate. 

Calcite, the holohedral rhombohedral modification of calcium 
carbonate, CaCOj, is crystallographically so nearly identical with 
sodium nitrate that the resemblance is greater than that commonly 
displayed by the crystals of isomorpbous substances. This resemblance, 
as already indicated (Trans., 1906, 89, 1731), is associated with a 
relationship in composition between the two substances which affords 
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' ^ geometrical property of close-packed 

assemblages. Id t^e derivation of the cubic assemblage of Kg 6 in 
eonoexion with sodium nitrate, from the cubic closest-packed assemblLe 
of spheres each of volume two, the unit cubic cells of the latter were 
expanded in the vo ume ratio 8:10^4:5, because the group of four 
bivalent spheres of total volume 8 in the latter assemWage were to 
be replaced by the group, NaW, of valency volume, \V = 10 o° 
expanding the original cubic cells to an extent determined by the 
greater valency volume, W = 12, of calcium carbonate, namely, in the 
ratio 8:12 = 2; 3, and, as before, introducing spheres of thi largest 



f thus made, the 

Phel t ma erT"?r" q-drivalent carbon .and the small 
Phere On renkri fK , repro-sentiug the bivalent calcium 
^■bonand bivafnt , T quadrivalent 

assemblage' pLsefr'^h? volume constant, 

=*^.ibed above ^bombohedral one of Fig. 9, just as is 

ijustment .such as , ° ""‘h "O'l'um nitrate. A linal slight 

>berea in the sod movement of the oxygen 

^ tbe case of to closer pactog 

Kesentative o^ cat u^^emblage; the rhombohcdral assembl.age 
, of calcium carbonate is depicted in the six sections of 
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Tlie marshalling of the assSmblagea of rhombohedral syinmetn 
which have been derived for sodium nitrate and effete is still that 
the original assemblage of bivalent spheres which they v,, 
derived. In the latter assemblage each fourth sphere of volume t 
was replaced by a nitrogen sphere of volume three, an operation whi 
when not accompanied by remarshalling, left cavities capable 
accommodating an equal number of sodium spheres of volume ot 
the sodium nitrate assemblage was thus derived. When each fom 
bivalent sphere in the original assemblage was replaced by a caib 
sphere of' volume four, without remarsballing, cavities were proJuc 
which accommodated an equal number of calcium spheres of volui 
two. The relations here described afford a simple illustration of t 
second geometrical property of close-packed assemblages ; the c; 
differs somewhat from that exemplified by the cubic barium nitrate 
that, in the present one, a marshalling of highest symmetry, the cub 
is compelled to assume the lower cry.stal symmetry of the rhom 
hedral system. The reason of this is that in certain linear directi 
the assemblage is unyielding and resists compression, namely, alt 
the edges of tho cubic space units as above explained ; it is traceii 
to the fact that all the centres of the constituent spheres ocoi 
singular points of a highly symmetrical character and are tl 
similarly related to many surrounding spheres. The only i 
adjustment which, whilst it allows a slight contraction to occur in ' 
linear directions referred to, does not diminish the closeness of i 
packing to a greater extent in other directions, appears to be the i 
above described involving the movement of the oxygen spheres ; ip 
noteworthy that this does not further lower the crystal symmetry. 


Twinning of Sodium Kilrale and Calcite. 

Crystals of sodium nitrate and calcite can be artificially she; 
without destroying their identity in such a manner as to reproJace 
original crystal form; this property will now be shown to characti 
the asse*blagea attributed above to these substances. 

The six sections of Kgs. 7 and 1.0 represent projections of 
assemblages on the basal plane (111); in any one of these secti 
for instance, 7b, the six sodium spheres, three above and three be 
surrounding immediately any nitrogen sphere, together with the 
sodium spheres shown above and below that nitrogen sphere in 
two adjacent sections, 7a and 7c, mark the eight apices of a clea; 
rhombohedron of tho crystal. The planes containing two oppo 
edges of a cleavage rhombohedron, which do not contain the pnnc 
axis, constitute the form |110}, and are the gliding planes on wl 
sodium nitrate and calcite crystals can be sheared and aitifici 
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t, Tinned witli such facility. The projection of a section of the sodium 
„itote .'issemblage of Fig. 7 upon the plane (110) is shown in the 
]o,rei part of Fig 11 ; thus regarded, the assemblage is made up of 
fiiiiihn- layers each containing nitrogen, sodium, and oxygen spheres 
i,i crpnal nuinbers, with centres all lying in the same plane, and 
betiveen which are intercalated layers consisting of the remaining 
t„-tl..rds of the oxygen spheres. The continuous circles of this part 
of l ig. 11 represent a layer of the first kind, consisting of nitrogen 
.odiuupand oxygen spheres, and the next layer of identical composition 
is ,f.prT.=ented by the similar arrangement of non-coutinuous circles ■ 
tlie oxygen spheres intercalated between the pair of such layers 
,010 indicated by double non-continuous circles. Au elevation of the 
fjftem of which the stratum thus represented forms a part and 
slionuiga doubk layer, the plane of which is perpendicular to that of 
thelo'ver part, is depicted in the upper part of Fig. 11. Where the 
double circles are of two kinds, continuous and non-continuous, they 
do not represent a single sphere, but a larger and a smaller sphere one 
Ijehiiid the other. 

In the building up of the sodium nitrate as.semblage in the manner 
iiidicatod by the compositions and relative arrangement of the three 
liyeK depicted iu Fig. 11, a choice of orientation i.s offered after each 
layer composed of nitrogen, sodium, and oxygen spheres has been 
deposited, ilims, starting with tho layer repre.scnted bv non-continuous 
circles in Figs 11 and 12, the succeeding layers m'ay be deposited 
as indicated by the double non-continuous and continuous circles 
either of big. 11 or of 12 ; the orientation of the one mode of growth 
IS opposite to that of the other and is further illustrated by the 
projections shown in the upper parts of Figs. 11 and 12. The latter 
diagrams m which most of the component sphere.s lie in contact in 
s raight lines, indicate clearly how, by a simple rolling movement 
0 -le spheres upon each other, the orientation of Fi?. 11 can be 
converted into that of Fi<^ 12. 

ihe mechanism of the artificial twinning of sodium nitrate is thus 
f ear y indicated, and the only further requisite is that the shear of 

portion on one side of a gliding plane, (110), shall take place 
itliout dislocaUng the connexion with the unaltered portion on the 
0 er side of this plane. If the assembl.age under treatment were the 
jmo, Ilf, ed more symmetrical one of Fig. 6 the symmetry of arrauge- 
” won d ensure this; .as it is, some mutual adjustment of the 
at o-'^ygeu spheres has to occur in the modified assemblage 

in tl nature of this adjustment is indicated 

bclor ' crystal structure of potassium nitrate given 

In connection with tho derivation of the rhombohedral sodium 
'Ob. XCIO. , 

5 K 
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nitrato assemblage it has been shown that the marshalling of the (iral 
arrangement is still that appropriate to an assemblage of spheres in 
cubic symmetry. The passage from cubic to rhombohedral symmetry 
necessitates the distinction of one of the four trigonal cubic axes a.? 


Fio. 11. 



the principal or trigonal axis in the rhombohedral assemblage ; after 
one of the four trigonal cubic axes has beeu thus distinguished from 
the other three as a direction of symmetry it is still possible, by tb® 
operation of some influence such as is inYolved in a shear of tlm 
above-described kind, to convert either of the three previously dis- 
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■iiilel trigonal cubic axes into the principal axis ot the rhombohelrul 
„..iililage. The change thus effected does not when completed alter 
the configuration of the assemblage, but brings about a change ol 
^fieutc.tion which corresponds exactly with that produced by tlie 


Fro. 12. 



eitilicicl twinning of sodium nitrate. It is obvious, without the 
esliibitioii of further diagrams, that the mechanism which illu-strates 
tile iuiilieial twinning of sodium nitrate elucidates in precisely the 
sure Wi'.y the artiticial*tw!nniiig of calcite. 


5 K 2 



1548 RARLOW AND PORE: ON POLYMORPHISM, WITH ESPECIAL 


Potassium Nitrate, KlfOj. 

Potas-slum nitrate crystallises in the orthorhombic system witt 
a : i :c = 0-5910 ; 1 : 0-7010, and crystallographically closely resembles 
aragonite, the orthorhombic modification of calcium carbonate, just in 
the same way as the rhombohcdr.il substance.s .sodium nitrate ami 
caleite resemble each other ; the two orthorhombic crystal fornis, like 
the two rhombohedral ones, are connected through the second 
geometrical property (Trans., 1906, 89, 1732). 

, The mansballitig of the orthorhombic assemblage suggested for 
potassium nitrate is derived by an intimate molecular twinning of tie 
rhombohedral assemblage above assigned to sodium nitrate, the 
change of orientation from stratum to stratum occurring at ev.jiy 
corresponding layer of the three kind.s of sphere.s which lies parallel to 
one plane of the form {110}. It has been shown in connesiou with 
artificial twinning that the stratum of the sodium nitrate assemblage, 
which is parallel to the plane (110), and is depicted in the lower put 
of Fig. 11, i.s c.apable of alteration by shear; the shear proiluces 
identically the same arrangement of the constituent sphere.^, but 
changes the orientation, and it was suggested that a portion of the 
rhombohedral assemblage can be .sheared without dislocating its 
connexion with the unsheared portion, it a slight adjustment of the 
spheres o#urs at the gliding plane which becomes the twin plane. 
When every one of the layers composed of three kinds of spheres, as 
shown in the lower part of Fig. 11, becomes a twin pliuie, the 
marshalling of the assemblage represented in Figs. 11 and 12 becomes 
transformed into that represented in Fig. 13. The close resemblanoe 
of the constituent layers of Fig. 13a to tliose of the rhombolieJial 
assemblage as shoavn in Fig. 11 is very apparent, and the refpdsite 
adjustment of the two-thirds of the o.xygen spheres, which makc.s the 
twin planes planes of symmetry, is .seen to be slight. Fig. 13b depifli 
the projection on a plane perpendicular to that of Fig. 13a, aud a 
comparison with Figs. 11 and 12 suffices to indicate how the intimate 
tavinning occurs. 

The assemblage of Fig. 13 is of orthorhombic symmetry, and satisfies 
the condition.s embodied in the axial ratios .and other geometi'icil data 
of the orthorhombic pota.ssitim nitrate; it is indeed drawn to the 
scale of the equivalence pararaeter.s of the substance, calculating the 
latter values from the axial ratios in the form a'.hji '.c, .and taking 
the valency volume II' = 10. The equivalence parameters of pota.ssiara 
nitrate are thus calculated as a; : y ; a = 2'152 : 1'821 ; 2-55.1, and the.-e 
values are marked on Fig. 13. The process of twinning by which the 
assemblage has been derived is, of course, to be regarded as .a mo® 
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geometrical device ; its only physical meaning is that it shows that 
the isopolymorphously related snhstancos, the rhombohedral sodium 
and the orthorhombic potassium nitrate, can be built up as tbe results 


Fic. I3i. 




Fig. 13iir. 


of alternative modes of superposing layers of similar configuration, 
potassium nitrate assemblage described possesses the symmetry of 
s type j -it contains digonal screw axes in the three 
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directions mutually at right angles, namely, (1) perpendicular to the 
plane of Fig. 13a, through points such as A,, Aj. Aj, A,,, (2) parallel 
to the plane of Fig. 13a through the centres of the smallest, and also 
through those of the largest, spheres, and (3) parallel to the directioti 
of y, midway between the planes of set (1) and also midway belweon 
those of set (2). Centres of symmetry lie on the axes (1) in planer 
containing the axes (3). 

A rhombohedral modification of potassium nitrate c.a,n 
(Frankenheim, Fogg. Ann., 1837, 40 , 447), but is so unstable at the 
ordinary temperature that no goniometric measurements have Ijpin 
made ; the crystallographic dimensions of the orthorhombic an.l 
rhombohedral modific-ations of the salt cannot therefore be directly 
compared. Such a comparison can, however, be instituted lietveeii 
the dimensions of the rhombohedral sodium nitrate and the isopoly. 
morphously related and oi-thorhom hie potassium nitrate. According 
to the relation suggested above as Iiolding between the assemblages of 
these two substances, the length of the rhombohedron edge, the longer 
semi-diagonal of a rhombohedral face, and the distance between two 
opposite rhombohedron edges which inter.soct the obtuse angle.? 
constitute three rectangular dimensions which should be appro.ti- 
mately reproduced as the equivalence parameters, x\y.z, of the 
oonesponding orthorhombic assemblage; the ratio of these is identical 
with the axial ratios a ; 6/2 : c of the orthorhombic substance. A clo-er 
comparison of the same kind can he made between the axial ratios of the 
two polymorphously related forms of calcium carbonate, because the as- 
semblages representing these substances must be related in just the s.ime 
way as the rhombohedral sodium nitrate and the orthorhombic potasi- 
ium nitrate as.semblages figured above. Tho rhombohedral c.alcite, 
with a= 101“ 55', and the orthorhombic .ar.agonite, with a\b:c = 

0 6224 : 1 ; 0'7206, aro depdeted by sets of diagrams coiTftspon'iing 
exactly feature by feature with tho«e given above for sodium find 
potassium nitrates. In the unit rhombohedron cell of cl cite, the 
length of the rhombohedron edge, the longer semi-diagonal of a 
rhombohedral face, and the distance between two opposite rhoinbo- 
hedron edges which intersect tho ohtjjse angles should therefore be 
approximately in the ratio of the axial ratios a:b/'2:c, detenuiDc^ 
on aragonite. 

The rhombohedron angle of calcite i.s 74° 55', and from this tlie 
plane angle, AjA^Ag, of the face of a calcite rhombolmdroD, 
AAAAAjAgAg (Fig. 14), is calculated as 78^ 5*. The longer diagonal 
of the rhombohedron face is A^A^. and, in the plane A.,llA^Bp which 
contains this diagonal and is perpendicular to the rhombohedron edge 
AAj, the length BBj is the distance between two opposite ihomtjo- 
hedron edges which intersect the obtuse solid angles of the rlionibo- 
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liedroii; the plane angle BAjB, is the rhomb^hedron angle 74“ 55'. 
lakii'g 0A2=1, OB = tan {{74° 55')/2} = 0'7662, and AiA 2 = AAj = 
1 co 3{(78“ 5')/2} = 1'2875 ; one-half the latter value is 0’6437. The 
axial ratioSj 

= 0-C437 :l: 0-7862, 

are thus obtained by calenlation from the axial angle of calcite for 
coDiparison with the axial ratios of aragonite, namely, 
a:i:c = 0-6224 : 1 : 0-7206, 

It is obvious that the two sets of axial ratios are of the same order of 

magnitude. 

Jlie rhombohedral sodium nitrate is characterised by a rhombohedron 
angle of 73° 30', from which the piano angle is calculated as 77° 14'. A 

Flo. 14. 


B 



calculation similar to that made in the case of calcite leads to the 
axial ratios, 

a :b :c = 0’6399 : 1 : 0 7467, 

for comparison with the axial ratios of the orthorhorabic potassium 
nitrate, namely, 

(7 :c = 0-O910 : i :07010. 

As is to be expected from the difference in the metal present in the 
rhombobetlral and orthorhombic salts, the last two sets of ratios are 
not in such fair agreement as those calculated from the rhombohedral 
and oi'ihorhombic modifications of calcium carbonate. The reason 
^hy a greater discrepancy is observed among the equivalence para- 
nietci's of the rhombohedral and orthorhombic carbonates than obtains 
in many other cases quoted may well be that when fitted together in 
different ways, the component layers in the structures have to 
fiiiperieiice a slight internal adjustment ; the nature of this adjustment 
IS shown, in the case of the nitrates and carbonates now under con- 
sideration, by comparing Figs. 11 and 13. A closer agreement is 
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presented in the case of the polymorphously related forms of silver 
iodide ; the component layers are of a less complicated character in 
this case, and can be fitted together in the two different ways without 
any apparent internal adjustment. 

The scheme now put forward embraces, in addition to the rhombo- 
hedral and orthorhombic nitrate mentioned above, the rhombolicilral 
minerals of the compositions JIgCOj, FeCOj, J^nCOj, and MtiCO^, and 
the hemihedrally rhombohedral dolomite, CaMg(COg) 2 , and also the 
orthorhomhio minerals of the compositions BaCOj, SrOOg, and PbCOj, 
together with the isomorphous mixtures (B.aCa)C 03 , classed under the 
name bromlite. The monosymmetric barytocalcite, BaCa(C 03 ),, "'itb 
a ; 6 ;c = 0-6255 ; 1 :0-7717, j8==106'’ 8', is morphotropically closely 
related to calcite (Arxruni, I'hysik. Cheni. d. Kryskdle, 1893, 29o), and 
its structure may hence probably be derived by distortion from that 
of the latter. The relation between the dimensions of the rliombo- 
hedral sodium nitrate and the orthorhombic rubidium nitrate has been 
already pointed out (p. 1531). In connexion with the structure of 
dolomite, it should be noted that the unmodified assemblage depicted 
in Fig. 9 was suggested some years ago by one of the authors a.s the 
probable scheme of arrangement of Iho component atoms in calcite ; 
the observation that dolomite, CaMg(C 03 ) 2 , displays a lower form of 
symmetry, namely, rhombohedral tetartohedral, with centro-symmefry, 
led to a reconsideration of the question .and to the adoption of the 
slightly modified form sliown in Fig. 10. When, in the latter, 
half the layers of calcium spheres are replaced by'l.ayers of magnesium 
spheres similarly situated so that layers wholly composed of 
one of these two kinds alternate with layers composed of the 
other kind, the digonal axes of Fig. 10 are destroyed, and the 
lower form of symmetry presented by dolomite is obtained, The 
dolomite assemblage thus produced has the symmetry of Barlows 
type 51aj. 

The slight differences in axial ratios or axial angles observed between 
members of the various isomorphous .series of salts discussed above are, 
as in previous case.s, to be attributed to the volumes appropriated by 
the spheres of atomic influence not being preci.sely pr<;poi'tional to the 
whole numbers representing the fundamenml valencies of the elements 
concerned ; the volumes of the spheres of atomic influence of the 
several bivalent elements thus differ slightly among tliemselves. It 
has been shown (Trans,, 1907, 91, 1193) that in the case ol the 
halogens such divergeiicie.s can be traced consistently tl.rnughcut a 
whole series of compounds with tlio re.siilt that a definite conclusion is 
reached that the volume for iodino is the greatest, and thu'C for 
•bromine, chlorine, and fluoiine are ro.spectively smaller and .suiallei'. 
Whether a particular salt belonging to the series dealt with above 



KEfERENCE TO SODIUM NITRATE AND CALCIUM CARBONATE. 1553 

^ill as.™me the orthorhombic or the rhombohedral form will it is 
,„ggested depend on which form of symmetry, with the precise volumes 
,,sumed by he spheres of atomic inauence under the prevailinv 
(^rd.tions, will lead to the least departure from sphericity of the 

latter. 

Both the calcite and aragonite assemblages described above may be 
homogeneously partitioned into highly symmetrical units having the 
fouipo'ition CaCOj and the configurations depicted in Fig 15 aand 
{; both assemblages may be regarded as built up by homogeneously 
fitting together either kind of these units in accordance with the 
approiaiate crystal symmetry, slight distortion being practised where 
necessary, as m cases previously described. The rhombohedral sodium 
mtrate and the orthorhombic potassium nitrate assemblages described 
wd figured above each similarly yield two kinds of highly symmetrical 
unit; these possess the composition NaNOj or KNO^, and possess 


Kig. 


Li. 



ooto^iAtions identical with those depicted in the case of calcium 

hedS IfTt existing between the rhombo- 

in h fn™. “ been traced 

oOing pages to the operation of the second geometrical 
m of c ose packed assemblages. A case of exaotlynhe “ 
k s furnished by the morphotropic relationship between the ortho 
J 1 1C sulphates of the bivalent metals and peLhlorates, Ac of the 

uietals, e.g., between barium sulphate BaSO an ! nni ■ 
perchlorate Kf’lll wi • '-'"‘Pnute, DabU^, and pota.ssium 

sulphate thebival'' "i‘ appropriate to barium 

«ni™iersphr ; r 

lion of the }• 1 of [lotassium, the simuhaneoussubstitu- 

sphere by the univalent chlorine sphere 
' ^ '^anner’tliut The ™ property, in such 

in this case but” r^Ttf retained; the axial ratios 

slightly altered and the crystal symmetry ‘remains 
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unchanged (compare Barker, Min. Mag., 1806, 14 , 235; 1908, I5 
50). It is important to note that potassium permanganate, 
is isomorphous with potassium perchlorate, KCIO4, so that tW 
manganese sphere of influence appropriates a volume comparable, for 
purposes of close-packing, with that of the univalent chlorine. Hg 
isomorphism existing between the rhombohedral calcite, CaCO,. anj 
rhodocrosite, MnCOs, shows, however, that the bivalent sphere of 
influence of calcium is crystallographically replaceable by the 
manganese sphere. These apparently contradictory indications, 
namely, that manganese can replace either a bivalent or a univalent 
atom, point to the conclusion that the manganese sphere appropriates 
in an assemblage a volume intermediate between those occupied by 
a univalent and a bivalent atom ; the correctness of this conclusion is 
strongly confirmed by a consideration of the complex valency relations 
of manganese. 

The rolymorplions Forms of Silica. 

A very simple .structure may he attributed to the constituent layers 
from which the crystalline polymorphous forms of silica, quartz, and 
tridymite are built up ; this simplicity of layer .structure, a.s in the 
case of silver iodide, is consistent with the close numerical corre- 
spondence between the axial ratios of the two minerals which has 
been already remarked (p. 1 530). The as.semhlagcs appropriate to the 
two substances consist of spheres of the bivalent magnitude repre- 


Eio. 10, 



a. 
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h 



senting silicon and oxygen ; the silicon spheres ate regarded as slightly 
larger tlnm i]\ose of oxygen, but the mean valency voUune of a sphere 
the asst'Diljlage ia taken as 2. The equivalence parameters for tlie 
trigonal tiapezohedral quartz and the orthorhombic tridymite are 
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conveniently calculated from the axial ratios in the form previously 
given, namely, 


a : & : c. x : ij : z. 

Quartz 0*5774 : 1 : 1-2701 1-466 ; 1-269 : 3-221 

Tridymite 0*5774 : 1 : 1*2716 1*465 : 1*269 ; 3*2*27 


iirst, however, dividiog the length h by two ; the valency volume, foi. 
the molecule Si02, is taken as W — 6. 

In the case of quartz the spheres of the appropriate assemblarre 
present the marshalling of the cubic closest-packed assembbirg 
equal spheres (Trans., 1907, 91, 1152), one-third of those of 
triangularly arranged layer consisting of silicon spheres and two-tliiid:. 


Fig. 17. 



of oxygen spheres. The nature of the assemblage is shown by the 
three consecutive layers of Kig. 16, a, b, and c, and the corresponding 
elevation of Fig. 17 ; the symmetry of the assemblage thus consti- 
tuted is that of the trigonal trapezohedral crystal class to which 
quartz belongs. 

The triangular anangeinent of spheres in a layer of Fig. 16 is that 
depicted in Fig. 18, in which the lightly sliaded spheres represent 
those of .silicon. On mutually arranging layers of this kind id 
accordance with the marshalling of the cubic closest-packed as- 
semblage, that is to say, giving the layers the relative arraiigeinent 
indicated by Fig. IG, a, !>, and c, the resulting assemblage presents 
the appearance shown in lough perspective in Fig. 19. It will be seeu 
that the spheres of one kind form staircase spirals in this assemblage) 
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,i,J that, depending upon the configuration of the mutual arrangement 
tlie first three layers, an assemblage representing either right- or 
]j[t-]!aniled quartz may be built up. The two kinds of interpenetrant 


Fir,. 18. 



Iwinniii'' commonly observed with quartz follow immediately from 
tlie mode of regarding the structure now put forward. 


Fill. 19. 



The .assemblage representing the orthorhombic tridymite is derived 
hy airaiiging Layers identical with those of Fig.s. 1C and 18 in the 
marslialliiig of tlie hexagonal closest-packed assemblage of equal 
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spheres ; it is illustrated in plan and elevation by Fig. 20 and in i|,|, 
rough perspective Retell of Fig. 21. Tbia assemblage po.-.sesiE, 
hololiedral orthorhombic crystal symmetry, and, as is seen 
Fig. 21, the spheres of one kind form zigzags, devoid of euaiitio. 
morphism, within the structure. The equivalence parameter.^ ^tatell 



above are indicated as the translations in the diagrams represeniiDg 
the two minerals. 

In the diagrams relating to the last two a.s.semhlages, as in ttote 
given for calcium carbonate and rehated substances, certain tplan’! 
are more or less flattened at the points of contact with others, hui ib 
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llittniing is small in amount.- The cause of the occurrence of this>ind 
lu-jilification will be interpreted in various ways in different cases, 
xhu.-. if two kinds of spheres can be distinguished in an assemblage 
51, fh that the one kind makes but few contacts with neighbouring 
jphPies whilst the other kind makes a large number of such contacts, 
ti.attciiing of^the former should occur in order that the mutual 
arrangement of the centres of tho spheres shall be preserved in the 
aaaemblage derived by tho application of a general pressure which 
elimin.ates the interstitial space. Whilst the representation of flatten- 
ing such as this is thus rendered necessary in certain cases, in others 
the flattening is associated with a discrepancy between the dimensions 
of the assemblage as measured and as deduced. In the ease of the 
poljihorphously related forms of silica the latter applies, but our 
ignorance of the exact volume relationship holding between the 


Fifi. 21. 



■sxlieresof atomic influence of silicon and oxygen binders any precise 
invfstigation of the matter. 

In a previous paper (Trams., 190G, 89, 16S6) we have shown that 
the discussion of tho equivalence parameters elucidates immediately 
t le remaikabio morpliolropic relationship observed between cbondro- 
me, :iig.(SiOJ„2Mg(K,OH), huraite, iIg 5 (SiO,) 3 . 2 .Mg(F,OH), and 
‘ ij. ii.iiiiiu,, Mg,-(.biU.j).,,2i\lg(b,OH). These minerals form a homo- 
SL^iies of which the iirst member is prolectite, 
MgSi0,,2Mg(F,011b 

wujho homologous increment has the composition of forsterite, 
or-itb. In calculating the equivalence parameters of these sub- 
,ve oi-iginally assigned to silicon the valency volume W = 4, 
*ke volume, W = 2, given to it in the 

the iir. humite serie.s, both 
1“ iiieuiber and the homologous increment contain silicon in such 
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proportions as to render the morphotropic relation very insensitive to 
a change in the valency volume assigned to this element. It conse. 
quently results that the calculation of the equivalence parameter 
based on the value W = 4 or 2 for silicon gives an almost constant 
value for the ratio ir/W. The alternative values thus obtained are 
given below. 


For Si = 4 : 

W. X ■ y ■. z. zjW. 

ChonJroditc 38 2-4249 : 2 2323 : 7-0199 0-lfi7:j 

Huuiite .t4 2-4278 : 2-2475 : 9-8965 O-lSS-l" 

Clinoliumite 70 2-4349 : 2-2540 : 12-7547 0-18-2il 

For Si = 2 : 

Cluradi-oditi; 84 2-.33G7 : 2-1510 : 6-7644 0-195J5 

Puniite 43 ‘2-8313:2-1610; 9-5155 0-19S-21 

Clinoliumite 62 2-3334 ; 2-1646 ; 1-2-2491 0-19?.i(i 


The values of s/W obtained with the volume Si = 2 agree dis- ’ 
tinctly better among themselves than do the values got with Si = 4 , 
These and other indications which suggest tluat the fundamental 
valency of silicon i.s 2 are significant because, if they are to be 
trusted, it would appear that carbou is the only element which has a 
fundamental valency so large as 4. The exceptional uatiire of 
carbon and the fact that this element is -not known to bo iso- 
morphously replaceable by any other lend sup[)ort to this suggestion. 

As before, tlie autlior’s thanks are due to the Committee of the 
Municipal School of Technology for permitting tiie blocks illustrating 
the paper to be made in tlie school, and to Messrs. Cha. 9 . W. Gamble 
and R, B. Fishonden, of the Photographic and Printing Crafts 
Department, for the care with which they have carried out the 
work. 

Mirxicir.a ScuooL of Tcchxoi.ouy, 

VioToi-.iA U-MVEUsn-y of .M.vsc-iiesi-ei!. 


Cf ,. — The Action of Nitrous Oases on 
D icy elope iitadieHC. 

By Alexander Rule. 

In a previous paper (Trans., 1906, 89, 1339) the author describeii 
several new compound.s of dicyc/opentadiene, but deferred mention of 
derivatives obtained by the action of nitrous gases on the hydi'ociirbon 
by arrangement with Dr. Wieland, of Munich. The work desciibe 
in the present paper was carried out in Jena and published as a 
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„„iv.Tsifcy dissertation, and as Dr. Wieland has now published a full 
of his own work, the author desires to give briefly the results 
previously obtained by him, in working on the hydrocarbon. 


TliP g.ase3 evolved by the action of concentrated nitric acid on 
.vseiiic trioxide act vigorously on dicycfcpentadiene in ethereal 
solution, and if the latter is kept cool in a freezing mixture two 
nyslallme substances separate, together with amorphous products 
tho uuture of which was not ascertained. The crystalline products 
were identified as the i^I'-nitrosite and the dinitro-derivativo of the 
hyJvoCiU'bon ; the yield obtained never amounted to more than 20 
to 2o por cant, of the weight of hydrocarbon used. 

Th# mixture was separated by extraetiou with boiling alcohol, in 
which the dinitro-derivative readily dissolves, whilst the ^I-nitrdSite is 
, only sparingly soluble. The residue was washed with hot alcohol 
,anl lecaystallised from chloroform ; the product consisted of small 
colourless needles melting at 147° (Wieland gives 144_U6°). 

Dicyrfopeutadiene i/'-nitrosile, 


(™<! 




is insoluble in ethyl alcohol, ether or acetic acid, but dissolve.s in hot 
toluene, giving a bright green solution, which on cooling becomes 
almost colourless without cry,stallisation taking place. This is s.]fo 
the case with other solvents such as aniline, and therefore the 
siibstanco belongs to the class of bimolccular nitroso-oompounds 
wliich are dissociated with relative ease {Ber., 1903, 36, 3090). 

When treated with bromine in chloroform* solution ’the substance 
forms a dih,-omide which is sparingly soluble and melts and decom- 
poses at 152°. 

Dilute acicls are without action on the substance even on boiling; 
cold concentrated sulphuric acid dissolves it unchanged, but on 

warming, a violent evolution of sulphur dioxide takes place with 
complete charring. 

The constitution of the nitrositc follows with certainty from its 
ichavionr towards alkalis and amines, and from its conversion, on 
doiiin^ with alcohol, iuto a nitro-oxime. 


^’ilroicS-onitrosodihydrodicyo^opentacliene, 


^OH-Cn-CK-C’C.N-Olir 


.1 fhe i('-nitrosite is boiled for .some hour.s with alcohol, but 

c raid, on takes place even more rapidly when an alcoholic solution 
nlm'i is over when the ./.-nitrosite is com- 

„ ^ *’ alcohol i.s then removed by distillation and 
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the residue acidified slightly with dilute sulphuric acid. A viscid oil 
remains undissolvcd, which after a short time solidifies completely 
and may be recrystallised from benzene.* The product consists o[ 
fine short needles, melting at about 121“ and 60101)16 in most solvents 
but only sparingly so in water ; 

0T324 gave 15'6 c.c. Nj (moist) at 20'5“ and 745 m.m. N = 13 33 
CjoHjjOjllfj requires N = 13'46 per cent. 

Prolonged boiling with dilute sulphuric acid converts the nitro- 
oxime into hydroxylamine and a nitro-ketone, the former being 
recognised by reduction of Fehliug’s solution. The yield of tile 
latter is very poor on account of the simultaneous formation of 
resinous products. It crystallises from the sulphuric acid station 
ou comcentration, in small brownish prisms and plates, which after 
recrjstallisation from water melt at about 205“ with decomposition, 

The product is soluble in ether, alcohol or alkalis, giving yellow 
solutions with the latter ; on warming the alkaline solution with 
"ziuc dust a base is obtained which is soluble in ether and induces 
Pehling’s solution. 

The amount of the substance obtained was not sufficient tor analysis, 
but from its behaviour it would appear to be undoubtedly a nitro- 
ketone. 

Nilromethoxydihydrodicyc/opeutaditne, 

CHj-tjlll-CH-CHj >CH-NO,, 

is prepared bj boiling the i/f-nitrosite with excess of sodium metljoxiJi’. 
On concentrating sufhfl^iently a colourless sodium salt separates out 
wliick is redissolved on the addition of a little water. 

The iiitro-derivative is isolated by precipitating fro n the alkaline 
solution with dilute sulphuric acid aud dissolving the slightly grtenhh 
oil in ether. On evaporating the ether the oil rapidly solidilles lo a 
crystalline mass, and by recrystallisalion from light petroleum ia 
obtained in thin plates which melt at 64:^ (Wieland gives 68’'). This 
derivative is readily soluble in most organic solvents and is precipi- 
tated from its alkaline solution by mineral acids, but not by carbonic acid, 
By treating the alkaline solution of the nitro-compound with soilimn 
nitrite (1 mol.) and acidifying in the cold with sulphuric acid, a 
brilliant blue ^/f-nitrol is obtained as an oil which is readily soluble in 
ether and remains unchanged in ethereal solution for a considerable 
period, but on isolation rapidly decomposes. If the ethereal solution 
is dried with sodium sulphate and the ether allowed to evaporate, an 

* Wielaiid’s method of jueparatiun resulted in the fi-rniatioii of a miniate of 
nitro-oxime aud a substance of unknown constitution. The product niiltcL at 
118—123®. On piirificalioii the iiitro*o.xime melted at. 1^6— 138°. 



1563 


GASES ON DICVCLOPENTADIENE. 


inliii^ely blue residue remains, which is no longer soluble in ether. 
When kept in a desiccator over sulphuric acid, it gradually swells up 
evolves nitrous gases, leaving an amorphous residue. The latter, 
, hen freed as mucVas possible from resin "by treatment with ether' 
gave on analysis N = 9 '09 per cent, 
b'itrodihydrodicyciopentadienyl nitrite, 




CH< 2 I' . 

^CH-CH-CH-CH/NOj)" 


>CfI-NO.„ 


is formed simultaneously with the ,/,-nitrosite by the action of nitrous 
gases on dicyrfopentadieue and may 'be separated by extraction 
with hot alcohol. After recrystallisation from alcohol it is obtained in 
characteristic long toothed crystals, which have a slightly yellow tint 
aed melt at l^l*^ (Wieland gives 122°) : 

I 0'2069 ill 42'75 ethylene dibromide gave At — 0'259° MW 
= 320. 


CioHjjOjNj requires M.W. = 224. 


Tho compound is therefore uuimolecular. 

It i.s insoluble in cold dilute sodium hydroxide, but on warming, 
iolutioii takes plhce rapidly, nitrous .acid being at the same time’ 
cliiiiiiiated ; the compound is thereby characterised as an ester of 
nitrous acid : 

iVOj'CioIIij'O'NO + NaOir = N02-Ci„II,,-0U + NaNOj. 

On cooling, the clear solution solidifies to a crystalline mass which 
consists of the sodium salt of nilrohydroxydihjdrodic; dopeniadisne ■, 
this wamcollected, diitd on porous plate, and recry.stallised from diluted 
alcohol. After standing in a desiccator over sulphuric acid ft still 

coiitained water which was removed on heating at 110 120° until 

coiistmit. The salt dissolves fairly readily in water, forming a neutral 
soliUioii : 


0 1533 dried at 110—120° gave 0-0500 hra.jSO^. Na= 10-54. 
f^ioHj.jOjNiifa lequii-ts iN=10-59 per cent. 

■''drohpdroxpdiht/drodicydrpenladiene is obtained ou acidifying the 
solution of the sodium salt as a colourless semi-solid mass which shows 
tei-y little tendency to crystallise. 

The ^-ndrot was also obtained. It dissolves in ether, giving a deep 
1 ue solution, and, like its methyl derivative alre.ady described, is very 
“n<tnl,le. After drying the ethereal solution with anhydrous sodium 
-"iJ ute and evaporating, the ether residue rapidly decomposes at the 
eiiipemture of the watcr-b.ath, evolving nitrous ga.ses and leaving 
'''■""m iinorphons product.^. 


5 I, 3 
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CLl. — The Conditutioh of Co-ordinated Compoii.nd^ 

By Samuel Heskv Clifford Briggs. 

The combination of hydrogen fluoride .and boron fluoride is expressed 
by Werner in the following manner ; 

F F r ^ 1 

FB... + ...Fll = FB...FH FBF H. 

p F L F J 

In the final state, as represented by the co-ordination formula [BFJlI, 
the hydrogen atom is supposed to be united to the group (BK^) as a 
whole rather than with any particular fluorine atom contained in it. 
and each of the four fluorine atoms is assumed to be combined in the 
stuBe way as the other three. 

Although such co-ordiuatiou formulm have proved extremely u,«eful 
for purposes of classification, they have been subjected to severe 
criticism (compare, for example, Hinrichsen, Ahrens' Sammlung, 
Vcl. Vll, p. 48). One serious olrjection to these formulie ajpears to 
lie in^ho fact that they tell u.s so little of the way in which the afEoi- 
ties of the separate atoms are combined, and are consequently far 
inferior in utility to the valency formuhe which have been such an 
important feature in the development of organic chemistry. 

In this paper an attempt is made to devise formuhe for co-ordinated 
compounds which will fulfil the conditions required by the expeii- 
mental results of Werner and his colleagues, and, at the same time, 
indicate the manner in which the affinities of the atoms are disposed in 
the molecule. 

For this purpo.se, the following series of compounds may be 
considered : 

(PtGNH3)Clj, (PthNIIaOOCls, (Pt.SNUsClJCl, 

(Pt2NH3ClJ, (PtNHjClJK, (PtCl3)K2. 

The electrical conductivity determinations of Werner and lliolati 
{Zeitsch. pkysihal. Chem., l&t»3, 12 , 35; 1894, 14 , 506) have .shown 
that the six atoms or groups within tho brackets reaiaiu in combina 
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(joi, with the platinum as a complex ion in aqueous solution, and are 
therefore directly united to the platinum in the undissociated 

effirpoond. , 

>'umerou3 investigations have proved that if the platinum is situated 
it the centre of an octahedron, the six atoms or groups in combination 
with it if the complex ion may be supposed (o occupy the corners of 
jhe octahedron, whereas the dissociating atoms outside the brackets 
take up A position at a greater distance from the platinum, that is, 
outride the octahedron (Werner, Zeitsek. anorg. Cheni., 1893, 3, 267, 
The ionisable atoms are not supposed to bo combined with any 
pavticular group X in the complex (PtXj), but ‘rather with the 
complex as a whole (Zeitsch. atiorg. Ckem., 1893, 3, 326). 

After the above description of Werner’s theory as applied to the 
series of compounds in question, wo may now consider the manner in 
which lire atoms are held together in the molecule. In this series of 
seven compounds we have a complex which is first positive and quadri- 
valent, becoming successively terv.alent, bivalent, univalent, and' 
neutral. It then changes sign, becoming negative and univalent, 
and, finally, bivalent. Since the only unvarying con.stituent of the 
complex is the platinum, it would appear as if the platinum atom 
possessed two kinds of affinity, positive and negative, and was there-, 
fore able to form the basis for a cationic, as well as an anionic, 
complex. ^ 

The theory of duplex affinity, which was the foundation of the 
electrochemical system of Uerzelius, has recently been revived by 
several chemists, particularly by Abcgg {Zeitsch. anorg. Chem., 1904, 
39, j 30 i compare also Friend, this vol., 260 j 1006). According to 
Abegg’s theory every element has eight Valencias, which are divided 
into two classes, namely, normal valencies and contravaleneies. 
Platinum in the platinic compounds, for example, would have four 
po.?itive normal valencies and four negative contravaleneies. 

Take now the compound (PtGNHjjCl^: with Werner's structural 
arrangement for this substance — that is, the platinum situated at the 
centre of an octahedron, with the six ammonia luolepules at the 
corner."; and the chlorine atoms outside — the constitution may be 
written in three way^s, namely, (I) the co-ordination formula 
[PtfiNHJCl, ; (2) with all the ammonia molecules united with the 
platinum, and the chlorine atoms attached to the nitrogen in certain 
ammonia molecules, and (3) with all tlie ammonia molecules and all 
the chlorine atoms united with the platinum.* 

The second method of formulation lias recently been adopted by 
hamsay (Presidential Address, this vol., p. 7SG). Such formula', how- 
ever, would require isomerism ihia to differences in tlie jioints of 
A foiivili airangcment has been recently suggested by Friend (this vol., 1009). 
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attachment of the chlorine atoms. Although the number of com 
pounds with cationic complex which have been investigated is very 
large, no such'case of isomerism appears to have been observed. • 

.The third method of representation, with all the ammonia molecules 
and all the chlorine atoms united with the platinum, will therefore be 
used in the present paper. In this way, we obtain a formula contain- 
ing a platinum atom, which is at least decavalent and which cannot he 
brought into agreement with Abegg’s theory. Although it is not 
customary to assume valencies of such a high order as ten, there is no 
a priori objection to the use of even higher degrees of valcncv 
Archibald and IVfblntosh have suggested ?liat oxygen may be dodec'a- 
valent at very low temperatures (Trans., 1904, 86, 919). 

No attempt will be made in this paper to build up a new theory of 
valency. Indeed, in the opinion of the present author, a totally 
comprehensive and satisfactory theory of valency will not be possible 
until we have a much more complete knowledge of the constitution of 
molecular compounds, and also of the nature of chemical afiBnity, than 
we possess to-day. 

In developing the following formute, it will merely be supposed, for 
the reasons given on p. 1565, that every element possesses two kinds 
of affinity, positive and negative. No assumptions will be made with 
reference to valency, or to the relative Intensities of the affinities in 
question. 

"In the compound (Pt6NHj)Olj wc then have a platinum atom with 
positf^e affinity, which is capable of combining with the ncgiitire 
affinity of four atoms of chlorine. The platinum atom also has nega- 
tive affinity, which is combined in this compound with the free positive 
affinity of the nitrogen in six molecules of .ammonia (compare the 
formula for ammonia on p. 1571). The chlorine atoms in the com- 
pound have positive affinity, which is unsaturated. In writing the 
following formulie, the saturation of the affinities is repre-Sented by 
means of arrows pointing from positive to negative. Unsaturated 
affinity is represented by a dotted line with .an arrow head, pointing 
away from the atom if the affinity is positive and towards tho .atom 
when the affinity is neg.ative. It does not necessarily follow that two 
affinities in combination as thus represented are completely saturated, 
since this can. only occur when the affinities are exactly equal in 
amount bait opposite in sign. 

For (Pt6NII,)Cl,j we then have formula I. If a molecule of 
ammonia is removed from this formula, the platinum atom will have 
free negative affinity, which may be supposed to saturate the 
free positive affinity of one of the chlorine atoms, namely, the oee 
which passes to the vacant place in the octahedron and loses its power 
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qI ionisation. (Pt 5 NH 301 )CIg will then be represented as II. Tly 


NHj 

o, i ■ 

NHj 

. 1 

— Cl^ — .CI--» 


HsN— 

HsN— Jr 1— SHa 



.--01 

1 

t 

•Nils 

t 

NHa 

{!.) 

(IT.) 


repenting the process, we obtain for the compounds (Pt4NIl3Cl2)Cl2, 
(PtSNUjGlalCl) And (Pt 2 NH 3 Cl,) respeclively the formulae : 


,NH 3 


NH3 


1 


1 

1 

-L 

t 

H3S— Pj-— 
Ir^ci 

A 

“'-Pf-'"' 

1 

NH, 


i • 

nhj 

N'k 

If a molecule of 

aminouia 

is removed 

from the substance 


(PtONHjCI^), there is no longer a chlorine atom with free positive 
affinity to saturate the negative affinity of the platinum atom which 
is thus liberated. An atom of chlorine in an ionisable chloride, such 
as K — >■ Cl — >■, will, however, serve the same purpose, and for 

(PtyfijCljlK and (PtCl,.)Kj we obtain 


NH., 

i 


:?t 


z^ci 


-Cl.:;;*- 


The ionisable potassium atoms in these formulae are written with 
free negative affinity. The affinity will, however, be very weak, as is 
eviiietit f I om the absence of ammoniac;iI compounds of potassium salts 
and their tendency to crystallise from aqueous soiutiCns in the 
anhydrous condition. 


Dissociation. 

The dissociation in the above series of compounds takes place, accord- 
ing to Werner {Zeitsch. arurrg. Chem., 1893, 3, 325), owing to the 
action of tlie water molecules, which press in between the octahedron 
and the atoms outside it, thus forcing them apart. In the ideal case 
of a perfectly stable complex, a chlorine atom situated at the corner of 
the octihedron does not dissociate, because the water molecules are 
nn.nble to penetrate the octahedron^tself. In addition to this manner . 
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of dissociatiorij a study of the formulae suggested above leads to t}ie 
following considerations as factors ia determining the extent to 
, a given chlorine atom^ill be ionised. 

In a solution of an electrolyte, we have the following 
(compare Abegg, Zeilsch, anorg, Cheni.j 1904, 39 , 359) : 

, (1) Ion + ion 7^ iiudissociated compound. 

(2) Ion + solvent ^ compound of ion and solvent. 

(3) Undissociated compound + solvent (compound of the 
As an example, take the formula 

_ 1 

l->f— 

ci;^ I I'— ui 

t 

NHj 


The three chlorine atoms situated in the octahedron are united to the 
platinum with two kinds of afiSnity instead of one, os is the caeo with 
the fourth chlorine. There will therefore be a much smaller tenclencj’ 
to dissociate, according to equation (1), on the part of the tluee 
chlorine atoms in the octahedron than on the part of the fourth, 
situated outside the octahedron. 

That the water molecule has free positive and also free negative 
affinity is evident from its tendency to polymerise in the liquid state, 
If therefore in a complex (MX„) in aqueous solution an atom X has 
re.sidiMl affinity, it will be attracted by the opposite affinity of the water 
molecules, and in virtue of this attraction will tend to leave the complex. 

In a perfectly stable complex (MX,,), the positive affinity of X,, 
would be exactly saturated by the negative affinity of M, If the 
positive affinity of X^ were greater than the negative affinity of M 
(compare p. 1566), tlieu the positive affinity of the X atoms would not 
be completely saturated, and they, would liavc a tendency to ciksociate 
from the complex as shown abo»e. If, as a result of this tendency, an 
X atom were to leave the octahedron, its place would be taken bv a 
molecule of the solvent in virtue of the mass action of the latter. If 
the solvent were water and the .atom, whicli had left the comple.x, • 
chlorine htom, wo should have the well-known tninsfohmation ol a 
chloro-compound into an aquo-compoimd. 

Quito recently ^Ye^nel■ has described a series of hydroxo-compouuds, 
which include subst.ances of all degree.s of ba.sicity. From tliis 
interesting series, the followiug instaiiees may be taken (Her., I'JOi, 40, 
4133): 




Stron^ base. 


A'^ery weak base. 


[HO" 

Neutral coni[iouii'I. 
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The basicity of these compounds is caused, according to Werner, by 
tlie liydrogen ions of tUe water, which react in the manner indicated 
;n tlie equation 



+ 2x + {ii; + OH)= Co' 


OH, r 
(NH3)J 


+ 2X + OH. 


According to the above reasoning, the basicity might also result from 
a simple dissociation of the hydroxyl group from the complex, 
follo«ed the addition of water. In both explanations, the cause of 
tlie reaction is to bo sought^in the free positive affinity of the oxygen 
in the hydroxyl group. The greater this positive affinity the more easily 
would the hydroxyl leave the complex (as shown above). The free 
atliidt}' would also provide the point of attack for the hydrogen ion.s in 
tVerner’s equation. The varying degrees of basicity of hydroxo- 
conipouuds can therefore be explained on the a.ssumption that the 
oxygen atom of the hydroxyl group possesses free positive affinity, 
which is greatest in the compounds which are most strongly basic, and 
is zero in those which are perfectly neutral. 


Isomerism. 


In the compounds (PlGNH 3 )Clj and (PtCl,-)!!,, according to the 
theory of co-ordination, the atoms outside the brackets are not com- 
biueil with any particular atom or group at the corners the 
octahedron, but with the complex as a whole. They will therefore 
tiiko up some position of equilibrium outside the octahedron, and 
isomerism due to differences in this position is not to be expected. 
The same holds good for tho formula; suggested in this paper, so long 
.as the complex is positive, l>oo.anse the ionisahle atoms outside the 
occuhedi'on are in union, with the affinity of the central atom and not 
with .atoms or groups at the corners. 

M heii the complex is negative, tho ca,se i.s quite diffel’eut. Take 
the formula which has been suggested for potassium platinichloride : 


Ollv- 


Cl. 




-rCl 


Pt: 


ci- 


^'^ci 


CIK- 


UIK- 


n 


.''i'Pt ■■"/ 


-CIK - 


CT 




Cl 


Cl 


tile potassium .atoms in this formula are united with certain delinitc 
chloiine atoms in the complex. Isomerism .should therefore be possible 
m the .salts of complex acids, owing*to variations in the positions of 
tittadiinent of the positive atoms. 
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The following cases of isomomm in compounds with an aiiioni,, 
complex are taken from the list of unexplained instances of isomoi jjioj 
in Werner’s recent “Wiiiei'e Anschmiungen auf dem Gebi^.u 
(tnorganischen Chemte,’! p, 189. ' 

J. L. Howe (/. Amer, Ohm. Soc.^ 1901, 23, 775) has 
compounds of the formula (RiiCl 5 H 20 )R 2 , which are different 
the salts of the same composition prepared by Miolafi and Tagimi 
{Gazzetta^ 1900, 30, ii, 511). When heated, they lose water and give 
substances of the formula (RuCl.)K 9 , which are distinct from 
ordinary chlororuthenates. When treated in aqueous solution with 
chlovine, Howe’s aquopentachlororuthenatfts givehexachlorornthonates 
(RuClfi)R 2 i ■^hich are isomeric with the compounds of the same formula 
described by Antony and Luccliesi (Giuzdla^ 1899, 29, ii, ^2), 
According to the formuloe developed in this paper, (R.uGi 5 U„())R 
should exist in the following three forms : 


Cl,- 


Cl- 


CIR 

I 


-CIR 


Ku 


I 

Cl 

(cr 


cm 


c,'- 


Ru 


-CIR 


H,0 

(II.) 


-Cl 


Cl,- 


Cl- 


CIR 

-!- /■’> 

Rn 


cm 

(in.) 


II., 0 


Cd clilorinatioD, these three salts would ^'ive two hexitcbloro- 
rutheijates : 

OR CIR 


«/- 

Cl^ 


Rn 


-CIR 

/ 

-\;i 


Cl 


ci'- 


•I f 

R« 

'a 


C! 

(From 1 and II.) 


I 

CIR 

fFroni III.) 


If the third aniiopeiilachlororutlienate could l>e prepared and 
converted into the liexarbloi'onithenale, it would then be po.^'-iblo io 
determine the configuration of the hexacldororutbcnates and of tbe 
aquopentachlororutbenatc represented by formula HI. On the loss of 
one molecule of water, the three compounds, (lluCb^H 20 )E. 2 , would give 
two, or perhaps three, salts of the composition {RuCl-)Ilo in the 
following manner : 
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cr 


CIR 

1 j 

—CIR 

Cl - 

Cl 

1 

—CIR 

! Ru 

hci 

/ 

ciL 

Ru- 

-^CIR 

/ 



Cl 


‘?V 

Rc/— 


I 

Ru 


-CIR 


'Cl 


H,0 

1 

CIR 

• 


H^O 

1 

Cl 


H,0 

■ i 

Cl 

C'i — 


Cl — 

1 

—CIR 

Cl 1 CIR 

Ru 

_^C1R 

-'^Cl 

/ 

/ . 

Cl 

1 

Ru 

/ 

'^CIR 

/ / • 

RCl - 'Cl 

ci— 

— 

I/icke and 

Edwards 

have 

prepared a 

mcMliBcation of potassium 


fjcficyaiiidS which is different in chemical properties from the ordinary 
form {Anm\ Cftem. J., 1899, 21, 193, 413). Theoretically, two 
isomerides, represented by the following formnlre, should exist : 

CNK CNK 


CN 

CN' 


Re 


--CNK 

-^CNK 


CN I 
/ Fe 

CN'— -r 


,CNIC 


/ 

■^CN 


CN 


CNK 


CortclxLsions. 


The method of formulatiug co-ordinated compounds which has been 
described in this paper is perhaps^worthy of consideration for the 
following reasons : 

1. It affords a simple explanation of the changes in valency and in 
^gn of the complex in a series of compounds like the platinum salts 
instanced above. 

2. It suggests certain factors as being of importance in determining 
the extent to which an atom in a co-ordinated compound can be 
ioiii?cd ill aqueous solution. These factors depend on the amount of 
free nllioity possessed by such an atom. 

3. It explains all the known cases of isomerism among compounds 
with an anionic complex. 

The method of, formulation can of course be applied to co-ordinated 
C'orapoiimls in general, whatever co-ordination number the central 
^itom m;iy have. 

Jhe following will serve as illustrations : 

k 

' I 

i 1 

:I 

F 

liiii-olluoi'iJe. 


II 


. il 

H 

Mi'llt.nic. 


H 


11— N- 


II 

.Vnimoiiia. 
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H 

ti 

ca--* 

//■^ 

H H 

Ammonium clilonde. 



K— 
P*— K*:- 


Potas^um silicofluori^e. 


It will be observed that in all these formulae, ionisable atoms are 
represented with free affinity ; non-ionisable atoms, on the contraiv 
have both kinds of affinity satisfied. 


Addendum. 


In a paper which has appeared since the above was written, Maas 
ami Sand {5er., 190S, 41, 1500) have used sirililar formultc for 
representing co-ordinated compounds with anionic complex. They 
write K 3 [Mo(SCN)aOH] + as : 


KSCN- 

KS(.'X 

KSCN 


■Mo' 


■SON 

— SCN+)H.,0. 
—SUN 


on 


CLTI. — The Rapid Rlectroanali/lical Deposition roi'l 
Separation of Metals. Part II. Antimony and 
Tin. The Employnmd of a Diaphragm. 

By Henry Julies Salomon Sand. 

Apparahis.- apparatus employed in the first part of this investi-' 
gation (Trans., 1907, 91, 574:) has been modified only very slightly. 
The tripod has been normally placed on a few fiat, wooden blocks 
or plates, so that when desired tlie beaker may be lowered relatively 
to the electrodes by removing the blocks. This is important when 
large quantities of liquid, such as those employed in the deposition of 
tin after removal of the antimony, are dealt with, and is also 
convenient in the process of washing-out. A new pair of electrodes 
has been obtained. The frame of both is made entirely of iridio- 
platinum, and the outer has been designed so that it may be held in as 
narrow a vessel as possible. It will pass through an opening of 
34 mm. The . stem of the inner electrode has been lengthened to 
16 cm., and is not contracted at the top. The weight,^ of the 
electrodes are 34 5 and 27'5 grams respectively. The chuck, B {hig. b 
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•/or, cil.), has been replaced by a specially-designed clutch, which is 
iliown in section in Fig. la, and in elevation at right angles to Fig. la 
in Fig- 1^' 1“ **' electrode is held by a rubber cork, 

wliich is fastened into the clutch without cement in the manner 
shown, and can easily he renewed when desired. Contact is made by 
two brass blocks, BB, whmh are suspended by two pieces of flexible 
w ire and held against the stem by the two double springs, SS. They 
ore faced with platinum foil. A vent^iole, //, allows the air at the top 
of tlie cork to escape. Apart from the fact that the connexion can 
he lastantly undone, the advantages of this clutch are to be found in 
the platinum contacts, and in the fact that it may be eCopIoyed with 
glass-stem electrodes, the description of which is reserved for future 
publication. 

The use of a mercury contact in the tubes leading to the clutch 
holding .the anode has been criticised by A. Fischer {Zeitsch. Klektro- 
chm., 1907, 13, 469) in a paper in which 
the results obtained for bismuth, in Fart 1 
of the present investigation, have been 
• confirmed. To avoid it he makes the 
inner electrode stationary, and stirs with 
a special glass stirrer, an arrangement 
which appears to me to be inferior to mine 
in convenience of manipulation. With 
regard to mercury contacts, 1 have always 
been fully alive to their grave practical 
disadvantages where there is any possi- 
bility of spilling ^rops of mercury. Such 
a possibility, however, does not exist iii the present case. The great 
advantage of mercury contacts in remaining practically free from 
electrical and mechanical resistance in the atmosphere of a chemical 
laboratory has led me deiiboratoly to choose this form of connexion, a 
choice which has been fully justified by nearly three years’ practical 
experience. 

The description of the washing of the electrodes (p. 382, loc. cit.) 
has led to misapprehension in some quarters (Foerster, Zeitech. EUktro- 
diem., 1908, 14, 7; see also p. 92); it thereforo seems desirable 
to state explicitly that, after lowering the beaker in which the electro- 
lysis was carried out and simnltaneously washing the cathode with a 
jet of water from a wash-bottle, the beaker is replaced by an empty 
one and the electrodes are again washed with a few drops of water or 
very often disconnected without further washing. Tho total amount 
of water employed thus only amounta to a few c.c: It is only when 
the exhausted liquid is not reejuired for further use that the electrodes 
are generally dipped into two successive beakers containing pure water. 


Fig. 1. 
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The gravimetric estimation of antimony and tin, when present ij- 
the same substance, is still considered one of the most troublesome 
operations by most analysts, 

Kapid methods of electroanalysis have hitherto met with but Httij 
success in the case of the metals antimony and tin. Exner (/, 
diem. Soc., 1903, 25, 896) gives some num^rs for antimony, but there 
is nothing to show that he was using solutions of a known coucen. 
tratiou. Working under very similar conditions, I have alway,e found 
high results (Zeilsch. Elektrockem., 1^07, 13,326). Better results niay 
probably have been obtained by Langness and Smith (/. Amer. 

Soc., 1905, 27, 1524). On the other hand, Scheen (Zeitscli. EUUn- 
chem., 1908, 14, 257), working in the Aachen laboratory under 
similar conditions, quite recently obtained high results. Tia 
determined by Exner (foe. cit.) and by Medway (rimer. J. Sci., 1904 
18, 56) in neutral oxalate solutions of stannous salts, and recently by 
Witmer (/. Amer. Cl^ni. Soc., 1907, 29, 473) both in stannous and 
stannic sall^ by the employment of an ammonium sulphide solution’ 
No separation of the two metals by rapid methods has been attempted 
hitherto. , 

The Formation of Antimony Hydride. — The only solutions from 
which antimony has hitherto been deposited in a coherent form for 
analysis have been alkaline (solutions of sulpho-salts ; Cliesen’s 
method) or neutral (tartrate solutions : Law and F. M. Perkin, Tmns. 
Faraday Soc., 1905, 1, 251) ; acid solutions have always been believed 
to yield spongy deposits. The reason for this is to be sought in 
the intermediate formation of hydrides, a matter to whieli .special 
attention has been drawn in Part 1, particularlj with regard to 
bismuth. These endothermic cooipouud.s are particulaily liable to bo 
formed at a low temperature, and in the presence of many hydrogen 
ions. Ill all eases their formation can be prevented by maiiilainiiig 
the potential of the cathode at a sufficiently low value and empiloyiog 
a high temperature. It has thus leen possible in the present investiga- 
tion to extend the application of eleclroanalysis to strongly acid 
solutions containing sulphuric acid, sometimes with the addition, 
of chlorides. Perfectly coherent deposits of "a light grey colour have 
thus always been obtaiijed_ without sacrificing the great advautagei 
which simple acid solulion.s ahv.ays offer both for the determination 
and for the separation of metals (see Part I, p. 401 ; al^ Foerster, 
Ztiisch. anyeu!. Ohem., 1906, 19, .1843, and Classen, /etWi. Mtn- 
chem., 1908, 14, 239). Solutions containing only oxalic and tartaric 
acids in the free state have ahso been shown to be capable of yielding 
perfectly eoherenfdeposits under the conditions outlined. They are, 
however, unsuitable for separations, as they cannot be exhausted at a 
low potential. 
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jU lieduction of ArUimank and Stannic Com/^ounds.—Antimonic 
jiiiniiouiids must always be taken account of in the electroanal 3 'si.s of 
.oluiions containing antimony, for they are almost invariably formed 
at the anode, at least in small quantity, even when the electrolyte 
oiiglDiilly contains only tervalent antimony. The reduction of these 
compounds must not be^classed with the ionic reactions, but is 
conipaiable lather with the electrolytic redaction of dissolved non- 
(jlectiulytes. In contrast to purely metallic salts, to which the 
compounds of tervalent antimony may, for purposes of electroanalysis, 
be eaid^to belong, and which are reduced almost instantaneously and 
rever.'ibly,* the reduction of autimonic compounds does not in general 
hike place instantly at a definite potential, but is accomplished 
sloiviy, the rate depending on various influences, which may be 
ohissitied under the heading “catalytic.” In alkaline solution, 
it is in general exceedingly difficult to reduce them, although 
tlio snlpho-salts can be leadily kept in the aij^imonous state by the 
addition of potassium cyanide. Alkaline tartrate solutions, although 
yielding coherent deposit.'^, cannot be conveniently exhausted of 
•quiiiqueialcnt antimony, and are thus useless for purposes of rapid 
eledi'oanalysis. The same applies to neutral solutions. In strongly 
acid solution, on the other hand, reduction takes place more readily. 
Wlitn a sulphiu-io acid solution or suspcusiou has been electrolysed 
at Ml auxiliary potential t not exceeding 0-75 volt and at 100“ for 
some time, the greater part of the antimony disappears from solution, 
bat a small amount remains as antimonic salt for a very long time, 
ill tlie presence of a small amount of liydrazlne sulphate, the whole of 
the antimony disappears from solution slowly at an au.\iliary potential 
ofO'73 volt, when the concentration of the acid is 1 part by volume 
of concentrated acid to 4 parts by volume of solution. When, 
on tlie other hand, the concentration of tho acid is 1 part by 
volume to 1 part of water, and the temperature is maintained above 
100 ', the antimony di.sappears from .solution completely in tho 
pieseiiee of a small quantity of hydrazine sulphate at an auxiliary 

* .1 cation ivoiild be deposited reversibly if tho l>.D, cathode-electrolyte were the 
=M1C « Utlier a current passes or uoL In this case, the couceiitiation of the cation 
m 1,1 ever of liquid touching the electrode would follow directly from the observed 
. oik-pot.iihal by Nernst's formula. Atcordiug to Culfetti and Foerster's result, s 
' , »'ni other metals are deposited from aeid solution at 
p- viir.al very near that of equilibrium. 1 have also been engaged in the stiulv of 
to ,,,'.,,‘1 ‘ ^ deposition for tlie la.st four ycar.s, hut have not had time 

^ 1 uv Itiy experiments. I find that, under certain couditioiis, copper may he 

fro , ml' ? ■■lauuer approaching “ reversibility ” still mud. nearer thau follows 
Iiom ti.o ivsiilts of tlieso authors. 

to c-vpress the diirerenec of potential 
Sw r „ !■" ‘‘Old auxiliary electrode and the cathode or outer electrode. 

-U. a.Mi t OgJ^ 
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potential of 0-65 volt with a rapidity which is quite sufficient for tho 
purposes of rapid clectroanalysis, and it is on this fact that the 
method given in the present jraperis largely based. (For notes on the 
behaviour of hydrazine sulphate as a depolariser see p. 1580.) 

The behaviour of the halogen compounds as catalysts is very strik 
ing. A very small amount of a chloride, bromide, or iodide * added to 
an antimony solution containing one-quarter of its volume of concen- 
trated sulphuric acid causes the solution to bo exhausted completely 
with great rapidity at a temperature of 100° and an au.^ilinjy 
potential of 0'65 volt. For purpose.? of analysis, the only halide that 
need bo considered is the chloride, as antimony has not been deposited 
from solutions containing bromine and iodine rvithout inclusion of the 
halogen (see p. 1577). The behaviour of tin is very similar to that of 
antimony. Stannic compounds require a higher potential for their 
reduction than stannous, — from alt solutions, except strongly acid ones 
containing chlorides. This can be very plainly demonstrated by 
electrolysing a solution containing about 0'5 gram of tin as staiuiie 
sulphate, some hydrazine sulplrate, and approximately equal volumes 
of sulphuric acid and water at about 100° with platinum eleolrodes,* 
and at an auxiliary potential of 0'65 volt. A small residual ourrent 
of about 0'3 ampere will jimss. On the addition of about a giara of 
sodium chloride, however, the current will suddenly rise to several 
amperes, owing to reduction of the stannic salt. When a 6ithodB 
covered with autiiiiony is employed, the phenomenon is still more 
marked, 

In acid solutions containing chlorides, stannic salts are thus, in 
general, readily ' reduced to the stannous state, and it is only after 
either the whole or the greater part of the stannic compound has 
disappeared from solution that the potential will rise .sufticieiitly to 
allow the further reduction of the stannous compound to metal to take 
place. If tlie stannous compound formed is oxidised back to the 
stannic state at the anode in quantities almost as great a.s those in 
which it is formed at tlie cathode, the greater part of the current 
is expended, as a “residmal” current in doing quite useles-s work 
(see Part I, p'. 393). In solutions ’containing only free ox.rlic 
and .sulphuric acids, on the other baud, the reduction of stannic 
compound.? takes place at a much higher potential than that of the 
stannous, and thus reduction proceeds directly to the metal without 
the intermediate formAtion of stannous compound to a me.asurable 
extent. In certain case.?, such solutions are thus very well suited for 
electroanalyusis, and rcsultsare given in support of this. When, however 

^ FlnoriLle.s 'deluive (liffeieTitly. Solutions of aiitimoaous salts contaiuiiio heei 
i(le.s require a higlitr potential for their rlecoinpo.sitiou than those contaiitin.a utlai 
halogen salts. 
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large quantities of salts, such as ammonium sulphate, are present, these 
hinder the reduction to such an extent that, in spite of the high super- 
tension of a tm-covered electrode, it become.s impossible to exhaust the 
solution in .a reasonable period of time. In the present investigation, 

the solutions, from which the tin was deposited after the removal of 
the antimony, contained large quantities of ammonium sulphate. The 
expedient adopted was to deposit first in the pire-sence only of sulphuric 
and oxalic acids. The greater part of the tin thus appears in a 
beautiful silvery form, corresponding with the high potential of the 
electrode (.see Part I, p. 385), and a high supertension i.s ensured. At 
the same time, most of the oxalic acid is removed by oxidation at the 
anode. Hydrochloric acid and hydroxylamine hydrocliloride are then 
added, by which the reduction of the remaining stannic compound 
is greatly facilitated, and the solution may be exliausted completely. 
The purpose of the hydroxylamine compound is to protect the anode 
from the nascent chlorine, which would other^i.so bo formed. This 
depolariser was first employed by Engels (leitsc/i. Ekklrochmi., 1896, 
2, -US), 

. rk SimuUamoua Precipitation of N'on-electrohjtes and Metals in Us 
Mution to the Electro-deposition of Jnffoumy.— Electrolytic metal 
depo.5its are not infrequently found to contain small quantities of non- 
electrolytes, a cirmimstanco which constitutes one of the most trouble- 
some difficulties the electro-analyst has to meet. This phenomenon plays 
a specially important part in the case of antimony. From chloride, 
bromide, and iodide solutions, deposits are well known to be formed 
containing the halogen. It has been found in the present investiga- 
tion, in agreement with Cohen and Ringer {Zeitsoh. ph'jsihal. Chem., 
1904, 47, 1), that antimony may he deposiled at boiling temperature 
free from chlorine in a solution containing small amounts of chloride. 
Iodine, on the other hand, appears to be always deposited witli the 
metul when it i.s present in the solution. 

From solutions of sulpho-.salts, deposit.s .are likewise frequently 
ohtamed containing impuritie.s (compare Uormaar, Zeilsch. anory. Chem., 
1907,53, 349 ; Foerster and Wo\f, Zeitsch. Eleklrochem., 1907, 13, 
305 ; K. ,r. 3, Sand, Zeilsch. Eleklrochem., 1907, 13, 320; Scheen, 
Zeitsch. Elektrocheia., 1908, 14,257 ; Cohen, Zeitsch. Klektrochem., 1908, 
14, .rOl). 'riii.s flits led to the rejection of such solutions for purposes 
of the present investigation. 

M hen moderately acid or alkaline stannic ■solutions are kept, they 
uie well known to become turbid, owing to Uic forni.ation of i-stannic 
■■'cid. Thi.s compound will dissolve on warming with more acid, and on 
t e addition of .a stannous salt it produce.s .a yellow coloration 
^ -mventhal, Handbuch, Vol. 11, Part 1, p. 651). It ha.s 

lesn found in the present investigation that a similar yellow compound 

VOI., XCIII. - „ 
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is formed when antimonous salts are present. If the antimony 
deposited from such a solution at a potential below the deposition 
potential of tin, results are nevertheless obtained which are always 
considerably high, owing to the inclusion of tin. The deposit has not 
been analysed, but it appear.s almost certain that the tin is contalnoi] 
ill it in the form of tin oxide. In several experiments in .sulpli,i,.j,, 
acid solution, quantities of antimony varying between 0’36 and (i 4.', 
gram were taken in conjunction with a solution of J-stamiic aeiJ 
corresponding with 0-2S to 0'35 gram of tin, and the result.s showed 
errors varying between 2 and 2-5 centigrams. When 0'3 gram of sodium 
chloride was added in one experiment in which 0'43 gram of antimony 
was taken in the prasence of 0'35 gram of h-stannie acid, tlie 
antimony deposit weighed 0-52 gram. The formation of J-stamiic 
acid must therefore be prevented, and it is necessary to work in a 
solution consisting largely of sulphuric acid in which a-stannic acid 
is stable. The concentration chosen was 1 part by volume of 
sulphuric acid to 1 part of water. When small amounts of tin only 
are present, tlie concentration of the acid may be slightly lower. It 
the solution to be analysed originally contained i-stannic acid, it be- 
comes necessary to evaporate the water. In tlie concentrated acid 
left, the transformation from 6- to a-staiinic acid then take.s pluoe 
readily, and, on diluting, correct results arc obtained. 

In one experiment a considerable amount of oxalic acid was added, 
This, too, had the effect of causing pirecipitation of the tin, a result 
which requires further investigation for it.s explanation. 

iVuiiibers and other le.cperi Mental Details. Anlirmmj.—.Wl tlic 
experiments described were carried out with pure antimony (Kalilbauiii ), 
the impurities of rvbich are quite negligible. As antimony is said to 
oxidise slowly in air (Ditte and Metzner, Ann. Chim. Phys., ISIKi, 
[vi], 29, 389), it was always kept in an evacuated desiccator when in 
the powdered condition. Special experiments showed tliat it doe.i 110! 
change in weight in the.se circumstances. Tlie volume of the solution 
w.as in all experiment.s about 80 c.c. 

Exnerimeiit 1. — The metal was dissolved in hot concentrate- 1 
sulphuric acid (altogether 20 c.c.), and the cold solution diluted to bn 
c.c. A con.siderable amount of antimony compound separates out of tin' 
solution under these conditions, but di.sappeara again during the coui'-o 
of the experiment. The greater part of the deposition proceeds at the 
initial potential of the cathode, but to complete the reduction of tk 
antituoiiic compound formed, the potential must be pushed to a. } 
high value, and a considerable time is neces?ary. 

Experiments 2, 3, and 4 were carried out in similar circumsfimces 
except that hydrazine sulphate was added after the experiment liai 
proceeded for about ten minutes to facilitate the reduction of antimon 
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ootiipound. Thus it was possible to complete the reduction at the 
lower auxiliary potentials given. The quantities of hydrazine sulphate 


wore 

1 gram 

in No. 2, 

0*5 gram 

in No. 3, 

and 0*25 gram in No. 

i. 


Hb 

Sb 

Volts, anode- 

Volts, 


Time, 

>'n. 

taken. 

found. 

Amps. 

cathode. 

auxiliary. 

Temp. 

inin.s. 

1 

0-297S 

0-2973 

3--0-6 


0-55 

100" 

33 




then 








0*8— 1-0 


0-80 




0-3635 

0*3674 

3—0*3 


0-57— 0*75 

100 

32 


0-3703 

0*3705 

3—0*3 


O'OO — 0*75 

100—105 

30 

4 

0-4346 

0*4336 

3 -0*3 


0*56 -0*70 

100—105 

30 



0*4349 



0*75 


+ 10 


0-3315 

0-3321 

3—0*2 

0-8-0-5 

0*57-0*65 

97 

17 


0-3-239 

0-324*2 

3^0*2 


0*60-0*05 

98 

15 

- 

0'4000 

0*4001 

5—0-2 

l*3-0*6 

0 57-0*65 

]00-10.*5 

15 

s 

0-4 M9 

0-4452 

5-0*2 

2-1— 0'.5 

0*57— 0*0.5 

100- 105 

20 

9 

0’3;-72 

0*3573 

4—0*4 

1*8— 0*7 

0*.54— 0*65 

105—110 

15 

10 

0-1110 

0-1110 

2-0*3 


0*57—0*65 

100-110 

15 

n 

0-S9S9 

0*3977 

4-0*4 

20-0*5 

0-57-0-65 

100-105 

25 



0*3983 





+ 10 

]'2 

0-4194 

0*4194 

4-0*3 

1-.5-0-.5 

0*.55-0*65 

105—110 

20 

u 

0-34S7 

0*3474 

3-0-3 

2*3-0 5 

0-5.5-0*65 

100- -115 


11 

0-4013 

0-4050 

3 *5-0 *4 

1 *3-0*3 

0*52-0*65 

115-120 

IS 

If) 

y-5035 

0 *.50.51 

4—0*3 

1-0*6 

0*50-0-65 

305-115 

20 

10 

0-4018 

0-4027 

4—0-3 

— 

0 -.50— 0*65 

100-10.5 

20 

i; 


0*2116 

3-0-4 

2-0-7 

0-50-0*65 

105—110 

IS 


Experiments 5 and 6 were carried out in a solution containing 
:iiloi’idc. The quantities of reagents were concentrated sulphuric acid 
lOc.c., sodium chloride 2*5 grams, hydrazine sulpliate 0*5 gram. The 
solution was perfectly clear from the beginning of the experiment. 
No change in weight of the anode took place. 

In Nos. 7t—10, after the experiment had proceeded for about ten 
ininutes, hydrazine sulphate and 01 gram of sodium chloride were 
added in order to exhaust the liquid of antiiiiony ; the quantities of the 
former reagent were O G gmin in No. 7, O'll gram in No. 8, and 0'5 gram 
ill Nos, 0 and 10. The quantities of concentrated sulphuric acid were 30 
(’.c, in Nos. 7 and 8, and 40 e.c. in Nos. 9 and 10. In the two last named, 
1 1) grams of oxal ic acid avere added, as it was thought that this reagent 
perhaps prove of value in sepiiiutious (see, however, p. 1578). 
hixperiments 1 1 — 13 avere completed at the low potential of 0’G5 
volt without the addition of chloride. The hydrazine sulphate 
(O'i)— 0'6 gram) was here added from the beginning of the experiment 
To hinder oxidation of the antimonous sulphate as much as possible. 
It was, however, found necessary to use no less than 30 c.c. of sulphuric 
^('id per 80 c.c. of solution. In No. 11 the first result was obtained 
wlien only 20 c.c. were taken, the second being found after tlie 
'UKlition of another 10 c.c. 


5 M 2 
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Experiments 14 — 17 were carried out under tlie conditions which 
alone have proved suitable for separations from tin. The quantities 
of reagents were 40 c.c. of sulphuric acid, 40 c.c. of water, and O o 
gram of hydrazine sulphate. In such a solution the reduction of any 
antiraonic compound which may be formed proceeds very rapidly at a 
temper, atnre above 100°, as has been proved by special experiments, 
q'here is reason to believe that a slight reduction of the sulphuric .icul 
may take place, loading to the formation of sulphides and high results 
at temperatures above 120° and an auxiliary voltage of 0'65. It there- 
fore seems advisable to maintAin the temperature between 100'^ and 
110'. No precipitates of antimony sulphate have separated from 
electrolytes having the composition of Nos. 14 — 17 even with the 
lai'ge.st amounts taken (No. 40). 

In all the experiments recorded, botli the exhausted liquids and the 
wasli w’aters have been tested for antimony, and no more than liaoes 
found. 

As hydrazine sulphate plays an important part in all these deter- 
minations, the following notes on its behaviour as a depolariser may be 
given. Its etiiciency appear.^ to be slight when the current is .started 
at a high value, and a dilTerence of about 2 volts is geuerally 
observed between the anode and the cathode. When, however, the 
current is reduced, the depolarising action suddenly becomes much more 
powerful, and the voltmeter may suddenly drop from about 2 to a 
little more than half a volt. On again increasing the currect, the 
voltage will remain at its low value until a very large increase of 
the current has taken place. Those facts must be borne in mind when 
the regulation of the current is interrupted for a short time in order 
to wash down the beaker or for similar reasons. Tf the voltage has 
then not fallen to its low value, it should alway.s be made to do so Iw 
momentarily dcci'easing the current, as otherwise great variations of 
the latter might t.ake place and possibly ruin the determination. M hen 
the anode has been moving very fast, crystals trapped between its stem 
and the guide-tube have occasionally led to the formation of a trace of 
a red substance around the stem, believed to be antiinonous sulphide. 


An effect ou the results has never been perceptible. 

Tin.~^n all the experiment.^, uieUdlic tin (Kahlbaum), the impnritifo 
of which are negligible, w.as employed. A standard solution was made 
up by dissolving a known weight of scraped metal in hot concen- 
trated sulphuric acid. A considerable amount of sulphur was produced, 
and a small quautity of tin oxide was left uudissolved. After diluting, 
the solution wa.s filtered, the tin oxide weighed, and a correction made for 
it (almost negligible). The solution contained 100 c.c. of concentrated 
sulphuric acid per litre, and was perfectly clear when fir.st niadenp. 
On keeping, it gradually became opalescent and then milky, owiug 
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j|,e formation of ft-stannic compound. At the time the experiments 
jjimlated were carried out, no precipitate separated out, so that it was 
j,ossible to use a pipette to measure the solution. 

Ill all the experiments, the liquid was first made neutral, or only 
,|iirhtly acid to methyl-or*nge, by means of concentrated ammonium 
liydio-xide, and oxalic acid was then added to dissolve the stannic 
liydroxide formed. 


Age of 

solution, 

Sn 

Sn 



Time, 

Constant 

clays. 

taken. 

fouinl. 

Amps. 

Temp. 

miti.s. 

to in^. 

3 

0-3500 

0-3197 

3 

70-100" . 

10 

0-1 

5 

0-2797 

0-2802 

10 

• 85 

10 

— 

6 

0-2797 

0-2760 

5 

70 

23 

— 



0-2809 

10 

90 

1-5 

0-4 

7 

0-2797 

0-2801 

5 

70—80 

20 

— 



0-2812 



+ 18 

0’8 

8 

0-3500 

0-3497 

5 

70—80 

38 

-0-3 

13 

0-0023 

0-0029 

3 

95 

9 



13 

0-0028 

0-0027 

3 

100 

8 

— 

14 

0-3500 

0-3496 

5 — 2 

98 

20 

0-4 

15 

0-3500 

0-3494 

4—2 

90—99 

29 

-0-8 

15 

0-3500 

0-3503 

5-2 

80-99 

15 

-0-2 


As there is no reaction by which a solution containing oxalic acid 
can be readily tested for traces of tin, the deposits must be taken to 
constant weight. A special column of the table is devoted to the 
degree of constancy in milligrams obtained before the final weighing. 
To tost a solution coutaluiug oxalic acid roughly for tin, it may be 
boiled for a few minutes with ammonium carbonate, which will lead to 
the formation of a precipitate or turbidity if the concentration of the 
tin is not exceedingly small. 

The general conclu.sions drawn from the .series of experiments are : 
firstly, that there should .always be free oxalic .acid present. As this 
reagent is oxidised rapidly at the anode, theoretically at the rate of 
3'35 grams of crystals per ampere-hour, it should be replaced in 
suflicieiit quantity to allow 1 to 3 grams per 80 c.c. of solution to be 
present at the end. Secondly, in order to secure rapid deposition of 
the tin, 01 to 0'2 c.c. of concentrated sulphuric acid should be present 
in the free state before the addition of the ox,alic .acid. Thirdly, a 
temperature near the boiling point should be m.aint.ained. A current 
of about 3 to li ampere.s may be used at the beginning of the experi- 
ment, and be reduced to 2 amperes at the end. In the experiments 
in which 10 amperes were employed, the dejrosit was loose. The con- 
clition.s laid down here were not strictly adhered to in all the experi- 
ments. It appeared e.asier to deposit all the tin when the solution was 
new than later on, when a considerable amount of b-stannic compound 
had been formed. The age of the solution at the time each experiment 



1582 SAND; THE HACID ELECTEOANALVTICAL DEPOSITION 

was carried out is stated. The amounts of oxalic acid crystals emplojej 
were 2-3 grams in No. 18, 5 grams in Nos. 19 and 20, 3 grams io 
Nos. 21—23, 4 grams in No. 24, 3 grams at the beginning and 
2 grains after ten minutes in No. 25, and 5 grams in Nos. 26 and 07 
In most of the experiments, the solution was made just acid to methyl- 
orange before the addition of the oxalic acid. In excess of this, O'l to 
0-2 c.c. of concentrated sulphuric acid was introduced in Nos. 25—27 
The voltage varied from under 2 to almost 4, according to the con- 
ditions of the experiment, and the auxiliary electrode usually rosn 
from about 0'9 to TS volts during au e.xperiment. (For the deposition 
of tin from solutions containing large quantities of ammonium salts 
see p. 1586). 

Separation of A^Uinwny from Tin.- — It has been shown that antimony 
can readily be completely deposited in the presence of hydrazine sulphate 
from its solution in sulphuric acid (1 ; 1 ) at an auxiliary potential of 
0'65 volt and at temperatures above 100“ Tin does not begin to 
separate under similar conditions below 0’8 volt, and there should 
thus be no difficulty in effecting a separation. That difficulties aio 
nevertheless met with when S-stannie compounds are pre.sent has 
alieady been stated. The following experiments, 28 and 29, show that 
these difficulties can be readily overcome if the water is evapojiited 
from the solution and the latter then heated until copious, white fiime.s 
of sulphuric acid are produced : 

SI) Sb Sri Ago, Volts, ^ Time, 

No. taken, found, taken, tl.ay.e. Atiips. .au.xiliary. leinp. taiin. 

2s o-4r.;i<f a-453S o-35 53 I lOo-mr 15 

0-4469 0-4170 O'SO S9 |2-5Zi O’y/— 0-65 105— HO IS 

In thft fifth column, the age of the f-tanoic solution k given. A 
coiisiclcrable precipitate had separated out of the stock solulioa in 
No. 29 j the quantities of tin are approximate. After ten mimitts 
O'l gram of sodium chloride was added, which caused the reisidiinl 
current to rise from the first to the second values given in the talk. 
This was done in order to exhaust the solution of antimonic compouiulj 
l»ut, as it was afterwards proved to be unnecessary and a 
re.sidual current is apt to lead to high results when tho aualysi-^ ii 
prolonged unnecessarily, the practice of adding chloride was oiitiiel) 
discontinued in Ia(er experiments. 

In the following experiments, the ultimate object was to start fioni 
the pure metals and also to obtain a solvent which would dissolve such 
aUoy.s containing antimony and tin as are likely to occur in chemical 
analysis, ft was also tlioiight desirable that the solvent should be 
capable of dealing with a precipitate of antimony and tin sulphides ou 
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tiltei'-pAP®*'' Such a precipitate can obviously not be dis.solved in 
sulphuric acid solution of the concentration required (1:1) without 
dissolution of filter paper. If concentrated acid is taken, the latter 
will char, but not be completely destroyed within a reasonable time on 
subsequent heating unless a little nitric acid is added. It is not 
possible, as might be thought, to dissolve the precipitate in alkali 
sulphide solution, evaporate to dryne&s, .and then treat the residue 
with sulphuric acid. Owing to the formation of alkali sulphate, 
livdrolysis of the stannic sulphate is brought about in such 
cireiinistances, which leads to the formation of a precipitate during 
subsequent electrolysis, and this would hinder a separation. It is 
equally necessary to add nitric acid when alloys containing tin and 
other electropositive metals form the starting point, as it is otherwise 
iiupos.sible to avoid the formation of sulphur, which cannot be removed 
completely w’ithout troublesome filtralious. Besides, some metals, 
aitli as copper, cannot he dissolved quantitatively in sulphuric acid 
unless a little nitric acid and water are present. 

VVlieu nitric acid is added, nitro.sulphonic acid is always produced 
from secondary causes. The latter, as is well known, cannot be 
removed by distillation, and, on diluting, nitrous and nitric acids are 
foi'iiiod. On subsequent heating, a precipitate of .antimony pentoxide 
separates out, which would cause a great deal of uncertainty in 
separations. If present in large quantity, it might be exceedingly 
difficult to reduce completely, and there is experimental e\idence that 
when present in comparatively small quantity it may lead to high 
results, as it may separate out on the cathode partly unchanged from 
its supersaturated solution. It therefore become.s necessary to devise 
a method which will allow the complete destruction of the nitro- 
bulplionic acid, the elimiuatiou of tlie nitric acid by distillation, and 
the reduction of any antimonic compound that may be formed during 
the proees.s of solution. It w.as found inipo.ssible to destroy the nitro- 
sulphonic acid quantitatively within a reasonable time by passing 
■sulphur dio.xide at a high tempei’ature into the sulphuric acid solution 
contaiuiug a little water. Much more success was obtaiued by 
generating the sulphur dioxide electrolytically within the solution, but 
eveu so, antimony pientoxidc was formed on diluting. The nitro- 
sulplionic acid was found to he completely destroyed, and the antimony 
pento.xido reduced by the employment of hydrazine sulphate in a solu- 
tion containing a little water. At first, the metal was dissolved in a 
beaker covered with a watch-glass, but drops of nitric acid always 
conden.se on the latter in the subsequent operations, and it is impossible 
to get I'id of all of them completely. Finally, the [irocedure about to 
be described and illu.stiated in Fig. i was adopted. 

the usual pattern of lieaker was employed, namely, one .approx- 
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imately 42 mm. in diameter and 10 cm. in height. The electrodes 
were suspended in it in the acid about 1 cm. from the bottom and 
connected to the source of current, a thermometer being placed beside 
them. It is ohviou.sly necessary that no other materials than 
platinum, and rubber should^bc present above and near the beater 
The stem of the inner electrode is pushed through a rubber cork and 
then slid into the glass fork A. The outer electrode is held in position 
by means of the guide-tube. Contact is made by the leads Ji and C 
These consist of glass T-pieces, into the ends of which strips of platinum 
gauze have been fused. They are filled with mercury and closed at 
the ends by rubber caps made from pieces of rubber tube and solid 


Fiu. 2. 



rubber cut from a cork. A copper wire passes through these. 
Particular altentiou may perhaps be drawn to the use of platinum 
gauze in making electrical connexions through glass for use with 
heavy currents. This mode of connexion was employed successfully 
in the apparatus Figs. 2 and 3, Part I, and also in the apparatus 
Fig. 3 in this paper. The connexions are easily made by cutting the 
glass tube at the place where the gauze is to be introduced, then 
widening out the edges of both piece.s, putting the gauze in position, 
and then sealing the tubes together again. The pieces H and C tu'o 
held against the stem and the collar of the electrode resfiectively hi 
the rubber band 1). The mode of holding A, C in a rubber cork 
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slides on the rod of the retort stand will be understood from 
the figure. The apparatus was always used in a draught cupboard, 
, 4 i]d placed in an earthenware trough as a protection in case of accident 
to the beaker. 

Tlie acid employed consists of a mixture of 40 c.c. of concentrated 
sulphuric acid, 5 c.c. of water, and 2 c.c. of • concentrated nitric acid. 
When this is heated to about 180°, solution of the metal usually takes 
place, and is completed fairly rapidly, the temperature being taken to 
about 320°. A current of 5 amperes is now passed. When the liquid 
),as been heated to about 250 — 270°, vigorous effervescence takes 
place, which stirs it, and rapid reduction of the nitrosulphonic acid 
takes place. After the current has been passing at the high temper- 
iitiiro for about five to ten minutes, it is stopped, and the liquid allowed 
to cool for at least ten minutes by about 100°. A quantity of hydr- 
azine sulphate, generally equal in weight to the total amount of metal 
present and equal to 0'5 gram when the latter is below tliis, is now 
introduced. The liquid may be stirred by rotating the inner electrode, 
and is again heated. It is nece.ssary to allow the electrolyte to cool 
down from 250° before introducing the hydrazine sulphate, as the 
decomposition of the latter ati.he high temperature would be so rapid 
that a great part oi the liquid might escape any action whatever. 
The temperature is finally raised to 300°. When comparatively large 
quantities of antimony were present, a turbidity was sometimes formed 
during the operation, but this always disappeared later on. The gauze 
of the electrodes forms an efficient protection against lo.ss by spirting. 
This has been repeatedly controlled by placing clock-glasses over the 
beaker, and afterwards testing the drops of acid which condense on 
them by hydrogen sulphide. In no case was any metal detected. 
When the temperature of the acid lias fallen to about 100°, the beaker 
is placed first in warm and then in cold water. When it has thu.s 
been cooled to^about 30°, 40 c.c. of water and a quantity of hydrazine 
sulphate, either approximately equal to that of the .antimony or equal 
to 0 5 gram when the .antimony was less than this value, are added. 
On careful stirring, the temperature rises to about 120°, aud the analysis 
may be commenced. The above method has in every case been found 
trustworthy. No sucli reagents as dijihenylamiiie should be added to 
test for nitrosulphonic acid, as they may cause high results. 

The following experiments, 30 to 32, refer to antimony treated in 
this way : 


Volts, 


Sh tukeii. 

Sb found. 

Amps. 

anxilirtvy. 

Tonip. 

Tiiitu. 

0-3281 

0-3283 

4 -0-4 

0‘r»:3 -0*85 

120—110^ 


0-4025 

0-402r 

4-0-4 

0-56—0*85 

115 

IS 

0-1383 

0-)3S8 

8— 0-li 

0‘56--0-65 

125— no 

10 


Wlieu till is to be determined in the electrolyte fi-eed from antimony 
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the sulphuric acid must first be neutralised with strong anunoui.. 
This may be accomplished without loss in the following way : A lOO c . 
beaker of tall pattern and a clock-glass to cover it completely are 
obtained, and a hole drilled in the latter just large enough to alloiv 
the stem of the inner electrode to pass throngh it easily. The acj,) 
solution having been washed into the beaker, the oxalic acid i.s added 
and the inner electrode placed in it ; it is then covered by the clock 
glass, and put in cold water in a trough under a hood. One hundred c c 
of concentrated ammonium hydroxide, namely, t%vo and a-half time; 
tlie volume of sulphuric acid, are now gradually poured on the top of 
tlie clock-glass, and the liquid simulhaneously stirred by the inner 
electrode. As the ammonia runs down the stem of the electrode 
vigorous ebullition takes place, especially at the ^beginning, but the 
beaker being completely covered, there is no possibility of los.s. 
clock-glass may now be washed and removed. A few dropis of methvl. 
orange having been added — litmus must not be taken, as this colloid 
appears to hinder the subsequent precipitation of tlie tin — the liquid 
can be made neutral without fear of loss either by concentrated 
ammonia or sulphuric acid (1 : -1). It is now acidified, and an e.\-oc.ss 
of sulphuric acid is added, corre.spondiiig. with about 0 5 to 0'75 c.r, 
per gram of oxalic acid previously taken. It is preferable, althougli 
not absolutely neces.sary, to add the oxalic .acid as described before 
rieutralisatiou, and thu.s avoid the formation of a precipitate of stannic 
hydroxide. 

The solution is now ready for electrolysis. A current of 4 ampeifi 
and a temperature of about 70“ are usually employed for a length of 
time sufficieut to destroy most of the oxalic acid. A much higher 
temperature cannot be taken conveniently, as the liquid sprays vtiy 
much. During this time, most of the tin will have been deposited 
The current is now interrupted, 15 c.c. of concentrated hydrocliloric 
acid and 5 grams of hydroxyl amine hydrochloride are added, anu the 
teuiperatuie simultaneously raised lapidly to almo.st 100“. The 
tdectioly.'is is then continued with a current of 3 amperes, ivliich 
may afterwards be lowered to 2. In experiments 33 — 38, tin 
alone was taken. Nos. 39 — 48 constitute a complete series, in wbieli 
both antimony and tin were employed. The amount of oxalic ni'id 
was 5 grams in all experiments, except No. 47, where 3 grams were 
considered sullicieiit. The time allowed to elapse before the addition 


No. 

Sn takf'n. 

So fonrid. 

Ainp.s. 

Temp, 

Time. mins. 

33 


0-5315 

4 

70° ; 90—95° 

(iO 

34 

o-4S'.a 

0-1SU9 


70°; 80' 

00 

■’:> 

0T)186 

0-5178 

0-5181 

3 

60 

; 99 

O'l 

4-14 

36 


0-9679 

4 

70 

; 

80 

37 

0-4721 

0-4710 

4 

80 : 

; 

70 

38 

1 -ori/o 

1 -0596 

4 

80 

: 100 

SO 
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of lb<! liyfli'ochlorLc acid varied between seventeen minutes in No. 45 
anil tliii'ty minutes in Nos. 36, .37, 42, 43, and 44. The amount of 
jjv.lroxylamine hydrochloride added was usually 2 gram.s ; it was 
i.aiaeJ to 3 as recommended above only in experiments 45 and 48. 
'[’jiis was done as the anode was found to have been attacked 
slightly in some determinations. The latter was alway.s weighed 
liefore and after each analysis, and was usually found quite or 
almost unchanged. It is obviou.sly of the greatest importance that 
the anode should not be attacked, especially at the end of tho experi- 
ments, n.s this would lead to deposition of platinum on the cathode 
ami ultimately to complete destruction of the superten.sion of the 
latter, on which the success of the determination largely depends. 
As the anode is not under control, it is desirable to allow a 
considerable margin of safety, and it is with this end in view that the 
fonilitions given above were detailed. The second number given 
HDilcT the heading “ temperature” is the value to which the latter 
\va.s rai.sed after the addition of the hydrochloric acid. It will be 
seen that in some cases it did not attain to approximately 100’. 
Similarly, tho current was not reduced at the end in the majority of 
experiments as recommended. The weight of the deposit was, in 
nearly all cases, taken to constancy, and it is especially important in 
iloiiig so to .see that the temperature is raised sufficiently and the 
stirrer moving before the current is pivssed, as immediate attack of 
the anode by chlorine will take place if the depol.ariser is inefficient 
owing to a too low temperature, or has been exhausted at the electrode 
tluough lack of stirring. The greater part of the hydroxylamine is 
■always found unchanged after an experiment, a circumstance which 
has been ascribed by Engels {loc. cH.) to the fact that the hydroxyl- 
iiuiine i.s regenerated at the cathode after oxidation at the auode. 
This view .appears to be correct, for I h.avc alw.ays found nitric acid in 
small quantity in the electrolyte at the end of an experiment, and it 
is known that nitric acid m.ay be reduced to hydroxylamine at a tin 
cathode. The .auxiliary electrode usually showed about I'U volts at 
the beginning of .an experiment ,and fell to about T3, sometimes even 
to about I'iu, volts at the end. In one case (No. 44), it ultimately fell 
to 107 volts, whereupon the experiment was interi'upted and a 
slightly low result obtained. At the same time, the anode had 
decreased by more than a milligram. The anode and cathode showed 
a difference varying between 2 and 3 volts. Owing to the large 
amount of sulphuric .acid employeii, it is necessary to examine it 
specially fur impurities. The acid employed in the present investiga- 
tion contained 3'1 milligr.ams of lead .and slightly le.ss than 1 
milligram of Aron per 40 c.c. As special experiments have shown 
that the former metal i.s deposited completely with tin, 3'1 milligrams 
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have been adfled to the amounts actually weighed out in the coIuhiiq 
" tin taken.” No correction has been made for the latter metal. 
uncertainty of a few tenths of a milligram is hereby introduced. 


No. 

Taken. 

Fouml. 

Amp.s. 

39 

O-l 1403b 

0-1153Sli 

3—0*6 


0‘4652Sli 

0 *4649811 

4 

'10 

0T919Sb 

0*1903Sb 

3—0*4 


0-4858Sn 

0-4845'\q 

0-4861/^“ 

4 

41 

0-2433Sb 

0*2439Sb 

4—0-5 


OfiOOSSii 

0-5000Sn 

4 

42 

0'0523Sb 

0-0538Hb 

2-0*4 


0-5125Sn 

0-5143SU 

4 

43 

0'0963.Sb 

0*0984Sb 

3—0*4 


0-8.’)41.‘!n 

0*8555Sn 

4 

44 

OlUSSb 

0il29.^b 

3 - 0*5 


0\S80/.Sq 

0*S.S48Sn 

4 

45 

0'0997Sb 

O-lOlOSb 

3—0*4 


0'8691Sn 

0*869lSn 

4; 3 

40 

0-ri062Sb 

0*5064Sb 

4—0-4 


0‘.43r>3Su 

0*5369Sii 

4 ; 3 

47 

0'?722Sb 

0*87058!) 

4 0-4 


O'loSUSn 

0*1583Sn 

3 ; 2-5 

48 

0 -093181 

0*0947Sb 

2*5- 0*4 


O'SSOSSn 

0*851 iSii 

4 ; 2 


Volts, 

auxiliary. 

Tein]..* 

I’nEp, 

aiiii.s. 

0*57—0*65 

110—120" 

20 

— 

78" ; 55“ 

GO 

0*56—0*65 

110—120“ 




78“ ; 85“ 

601 

0*56—0*67 

110—120“ 

-1-30/ 

20 

60 


60“ 

; 78“ 

0 

vl 

1 

o 

110—123" 

].') 

— 

80°; 

: 93“ 

6.0 

0*55—0*65 

116-122“ 

22 

— 

80°; 90“ 

KO 

n 

0-57—0*65 

110—118“ 

— 

76’ ; 00" 

Sf. 

0*57 — 0*07 

100-122“ 

20 

— 

80° ; 93" 

•>1 

0*54—0*65 

115 120’ 

25 

— 

75°: 

; 97“ 

64 

0*54-0*67 

1 07—120° 


— 

«.r ; 97° 

•12 

15 

0*55—0-65 

105—12.1” 

— 

76“ 

; 96" 

80 


*Tiio temiipratures fi>r tin aro average values; tlic first refers to the (•xperimoiit 
before the addition of hydrochloric acid ami hydroxylamiiic hydrochloride, the 
other after. 


It is well known that it is difficult to remove tin completely from a 
platinum cathode, and at the same time it is obviously necessmy to do 
so before employing the latter for the determination of antimony, 
Perfectly satisfactory results were, however, obtained by first removing: 
the metal with boiling hydrochloric acid and then heating the electrode 
to 250-'' in sulphuric acid to which a little fuming nitric acid had been 
originally added, or through whicli iiitrogeu dioxi<le had been bubbled. 

In experiments 39 — 48, the pure metals were weighed out nnd 
dissolved togetlicr in the same beaker, as already described. In No. 
46 the acid became very turbid, owing to the large quantity of 
antimony, but cleared again later on. The deposited antimony was 
tested for freedom from tin in experiments 39 and 44 by re-dissolviog 
and re-depositing it. In the former case, a decrease of 0‘6 milligram, 
in the latter an increase of 0*3 milligram, took place. There is a 
general tendency for the results for antimony to be high. No. 3D 
must be considered accidental, as the alcohol for drying was nut at 
hand in this expeiiment. This tendency would prob.ibly have been 
remedied if lower temperatures had been employed (see p. 15S0). 
all cases, the time wa.s more than what was deemed sufficient for 
complete deposition. 

SejKiratiou of Anliinony and Tin from other Metals . — The separation 
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of antimony and tin from other metals, especially from copper and lead, 
i.s of considerable practical importance, and a purely electrolytic 
method would probably offer great advantages. Most of the single 
separations involved have already been carried out ; thus copper has 
Ijcen separated from antimony, antimony from lead, and lead from tin. 
The results, however, require confirmation and further elaboration, and 
■ire reserved for future publication. 


The Use of a Diaphragm in Rapid Electroarudgsis. 

The fact that the proces-ses taking place at the anode may frequently 
cause considerable difficulties has already been referred to on several 
occasions, and in some cases they may render an otherwise suitable 
electrolyte totally unfit for analysi.s. It was believed that particularly 
gi'eat difficulties would be met with in the case of tin, all preliminary 
experiments having been carried out in chloride solutions. As has 
been seen, these difficulties may be met by the use of other solutions, 
and a diaphragm has therefore not been employed. Nevertheless, I 
believe that a brief description of the following apparatus, which was 
designed at the beginning of the pre.sent investigation, may be of 
interest, as it undoubtedly greatly extends the range of solutions 
av,ailable for electroanalysis, and may therefore acquire some impor- 
tance in the future. A diaphragm with stationary electrodes was 
employed by Ost and Klapprot (Zeilsch. angew. Chem., 1900, 13, 828), 
blit their apparatus is based on the as.sumption that none of the 
ciitholyte should find its way into the anode chamber. 

In designing the present app.aratn.s, it w.as thought that such an 
assumption could not in general be made, as diffusion will take place in 
all, hut quite exceptional, circumstances. It was therefore decided 
that the appaiatus should be made so that the whole of the anolyte 
could be washed into the cathode compiu'tment after most of the metal 
was deposited. 

Fig. 3(t .shows the anode. It is made mainly of glass, is open at the 
lop, and has a hole at I ho bottom. Two ati'ip.s of wire gauze connected 
to four platinum wires are fused through the gla.ss at A in the manner 
described on p. 1584. On the outside, the gauze is bound over by 
platinum wire, against which contact may be made by the platinum- 
faced blocks, II, of the holder (Fig. 4). At B (Fig. 3a), the wires again 
emerge from the electrode by means of strips of gauze, and the latter 
are welded to .strips .attached to the gauze, G, forming the anode proper. 
The left side of the figure shows the strips after welding their end.-', 
and the right after rolling up and tying down with platinum wire, 
f lie gauze (} stauds off from the glass a little to allow the ga.s bubbles 
generated in the heavy liquid to bo thrown inwards, owing to centri- 

VOL. XCUI. 5 X* 
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fugal force, and thus escape. The rotating diaphragm (Fig. 36) i* 
from a Schleicher and Schiill parchment paper diSusion-shell, ]t j, 
slit at the top to allow it to be tied round the top of the anoJc, 
and four holes have been punched into it through which to 
the anolyte into the cathode chamber at the end of an experiment. 
The anode rotates in the guide4ube C, over which the collar, A; 


Pig. 3. 



a b 


of the cathode (Fig. 3c) slips. A piece of rubber tube, D, 1“®’' 
with platinum wire, hinders the guide-tube from being pulled oft 
the cathode when the apjjaratus is being di. 5 connected. C and aie 
held in a clamp in the .same way as the ordinary electrodes. _ 

The holder of the anode is shown in Fig. 4. The current )S mro- 
duced into the tube A mailo of g:is-pipe, which is attached to e 
stand by an insulated cork hold in a clamp. In this^ ^ > 
the capillary plug funnel, J<\ rotates, a set of pulleys runmUo « 
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the waslior, Iff being fastened to the capillary stem in the manner 
ghown. Near the foot of the capillary tube, a cork is fixed bolding the 
wide piece of bicycle tube, B, to which con- 
nexion is made from A by mercury. A cork 


ring, A’, makes loss by splashing of the latter 
impossible. The capillary ia finally extended in 
the rubber tube, C, into which the anode can 
be fastened. Near the end a brass ring is 
palled over it, to which flexible wires making 
the connexion with B, and springs making the 
connexion with the blocks H, are soldered. 

Before an experiment, the tunnel is filled 
with the anolyte, and when the apparatus has 
been put together about 10 c.c. are allowed to 
run down to fill the anode compartment. At 
the eud of an experiment, more liquid can 
agtiiu be run out by raising the plug, and the 
anolyte can thus bo washed into the cathode T<> 
chamber. The plug is made hollow, and a tap 
is fitted to it, so that it may be possible to 
blow liquid out of the interior of the hollow •’ 
anode to which it has penetrated after interrupt- 
ing an e.-cperiment. The dotted lines .show a 
wide test-tube used to protect the funnel from 
dust when not in use, and a cork platform on 
which it rests. 

in conclusion, records of a few copper de- 
terminations may be given which were carried 
out with this apparatus. The catholyte was 
of the ordinary composition, containing in Nos. 

1 and 2, 1 c.c. of nitric acid, and in No. 3, 

1 c.c. of concentrated sulphuric acid. The 
iron was added in the form of ferric alum, and 
was reduced to the ferrous state during the 
determination. No. 3 is an instance of a deter- 
mination carried out under conditions which 
would have been very difficult, if not impossible, 
without the use of a diaphragm. The anolyte consisted 
solution of sodium hydrogen sulphate. The maximum 



of a molar 
voltage was 


tu taken. Cn foun.i. Fe taken. 

i 0 

- 0 0-2355 0 ■ 

3 u-0118 o-0n« 0-37 


Volts, Tenip., 
auxiliaty, a[)|‘in.\i- Tiin<\ 
Amps. maximum, inately. min.'.. 

<5—1 - S 
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slightly more than four. The cathode in these three determine 
tioDS was made of copper, whereas the one shown in the diawrani 
is of platinum. 

part of the expense of this investigation has again been met by 
a Government Grant, for which the author desires to express his 
indebtedness. 

Ui^ivERsiTY College, 

NoTTIKGUA^iL 
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of ixntimony and tin from other metals, especially from copper and lead, 
is of considerable practical importance, and a purely electrolytic 
method would probably offer great advantages. Most of the single 
separations involved have already been carried out ; thus copper has 
been .separated from antimony, antimony from lead, and lead from tin. 
Xhe results, however,, require confirmation and farther elaboration, and 
are reserved for future publication. 


TAe Ose 0 / a Diaphragm in Rapid Electroanalyais. 

The fact that the processes taking place at the anode may frequently 
cause considerable difficulties has already been referred to on several 
occasions, and in some cases they may render an otherwise suitable 
electrolyte totally unlit for analysis. It was believed that particularly 
great difficulties would be met with in the case of tin, all preliminary 
experiments having been carried out in chloride .solutions. As has 
been seen, these difficulties may be met by the use of other solutions, 
and a diaphragm has therefore not been employed. Nevertheless, I 
believe that a brief description of the following apparatus, which was 
designed at the beginning of the present investigation, may be of 
interest, as it undoubtedly greatly extend.s the range of solutions 
available for eloctroaualysis, and may therefore acquire some impor- 
tance in the future. A diaphragm with .stationary electrodes was 
employed by Ost and Klapprot {Zcilsoh. angew. Chmi., IDOO, 13, 828), 
but their apparatus i.s based on the assumption that none of the 
carholyte should find its way into the anode chamber. 

In designing the present apparatus, it was thought that such an 
assumption could not in general be made, as diffusion will take place in 
all, but quite exceptional, circumstances. It was therefore decided 
Ihiit the apparatus should be made so that the whole of the anolyte 
could be washed into the cathode compartment after most of the metal 
was deposited. 

Fig, 3a shows the anode. It is made mainly of glas.s, is open at the 
top, and has a hole at the bottom. Two strips of wire gauze connected 
to four platinum wires are fused through the glass at A in the manner 
described on p. 1584. On the outside, the gauze is bound over by 
platinum wire, against which contact may he made by the platinum- 
laced blocks, 7/, of the holder (Fig. 4). At B (Fig. U<*), the wires again 
emerge from the electrode by means of strips of gauze, and the latter 
are welded to strips attached to the gauze, G, forming the anode proper. 
Jhe left side of the figure shows the strips after welding their ends, 
and tbe right after rolling up and tying down with platiuum wire, 
dhe gauze G stands off from the glass a little to allow the gas bubbles 
generated in the heavy liquid to ho thrown inward3,qwing to centri- 
st. xoill. ' 5 
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fugal force, and thus escape. The rotating diaphragm (Fig. 36) is cut 
from a Schleicher and Schiill parchment paper diffusion-shell, it 
slit at the top to allow it to be tied round the top of the anode 
and four holes have been punched into it through which to force 
the anolyte into the cathode chamber at the end of an experiment 
The anode rotates in the guide-tube C, over which the collar, £ 

Fio. 3. 


in 



ah c 


of the cathode (Fig. 3c) slips. A piece of rubber tube, D, tied down 
with platinum wire, hinders the guide-tube from being puliod off with 
tbe cathode when the apparatus is being disconnected. C and E are 
held in a clamp in the same way as the ordinary electrodes. 

The holder of the anode is sho^n in Fig. 4, The current is intro- 
duced into the tube A made of gas-pipe, which is attached to the 
stand by an insulated cork held in a clamp. In this tube, 
the capillary plug funnel, rotates, a set of pulleys running ou 




AND SEPARATION OF METALS. PART II. 153X 

the washer, JF, being fastened to the capillary stem in the manner 
shown. Near the foot of the capillary tube, a cork is fixed holding the 

rtf Viirt'D'rtlrt fukva 7> a_ i. • i ® 


Fia. 4. 


— r j ai L-uiJ 

nide piece of bicycle tube, 5, to which con- 
nexion is made from A by mercury. A. cork 
ring, H, makes loss by spla.shing of the latter 
impossible. The capillary is finally extended in 
the rubber tube, C, into which the anode can 
be fastened. Near the end a brass ring i.s 
pulled over it, to which flexible wires making 
the connexion with M, and springs making the 
connexion with the blocks U, are soldered. 

Before an experiment, the funnel is filled 
with the anolyte, and when the apparatus has 
been put together about 10 c.c. are allowed to 
run down to till the anode compartment. At 
the end of an experiment, more liquid can 
again be run out by raising the plug, and the 
anolyte can thus be washed into the cathode 
chamber. The plug is made hollow, and a tap 
is fitted to it, so that it may be possible to 
blow liquid out of the interior of the hollow 
anode to which it has penetrated after interrupt- 
ing an experiment. The dotted lines show a 
wide test-tube used to protect the funnel from 
dust when not in use, and a cork platform on 
which it rests. 

In conclusion, records of a few copper de- 
terminations may be given which were carried 
out with this apparatus. The catholyte was 
of the ordinary composition, containing in Nos. 

1 and 2, 1 c.c. of nitric acid, and in Ko. 3, 

1 c.c. of concentrated sulphuric acid. The 
iron was added in the form of ferric alum, and 
was reduced to the ferrous state during the 
etermination. So. 3 is an instance of a deter- 
mination carried out under conditions which 
would have been very difficult, if not impossible 

yuio„ea suiplrato. Ihe maxiimim voltage was 
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slightly more than four. The cathode in these three determine, 
tions was made of copper, whereas the one shown in the diagram 
is of platinum. 

Part of the expense of this investigation has again been met by 
a Government Grant, for which the author desires to express hi's 
indebtedness. 

U.N'ivERsiTY College, 

Nu n INOilAM. 


C'LIIL — The Electrolytic Chlorination of the Salts of 
Organic Acids. 

By John Kenneth Haeold Isolis and Fkeh Wootton. 

A LTHOUOH electrolytic methods are now often of commercial importance, 
very little ia known regarding the conditions for electrolytic chlorina- 
tion or bromination. The snb.stances investig.ated have usually been 
readily oxidisable, and, as oxidation easily takes place at the same time 
as chlorination, most of the results have been unsatisfactory. Thus 
Zehrlant {Zdtsch. EUhtrochem., 1001, 7, 501) found that if a solution 
of phenol containing potassium halides was electrolysed, oxidation took 
place without there being any substitution, but substitution ooenrred 
if the electrolyte consi^ted of concentrated bydrobromic acid and phenol. 
Similarly, Gilchrist (J. Physical Chem., 1904, 8, 539), on electiolyMn^ 
solutions of aniline hydrochloride and hydrobromide, obtained only 
aniline-black, whilst in the presence of a large quantity of hydro- 
bromic acid, tribromoaniline was formed. On the other baud, a 
process for the preparation of iodoform by electrolysis has boeu 
perfected and is used commercially. 

Such electrolytic processes are easily regulated, and the amount of 
substitution depends on the current density and on the potential. 
The corresponding phenomena for reduction have been very fully 
inve.stigated, and tlie exact conditions for the pieparation of the 
various reduction products of nitrobenzeue are now known. 

In the electrolysi.s of a mixture of two salts, the two anions reach 
the anode at the same time, and therefore the conditions are favourable 
for the interaction of the discliarged aniou.s. If one of the salts is 
potassium chloride, tlie conditions favour the formation of a chlorina- 
tion product of the other anion. This other anion must not be ea>ily 
oxidised, and the acid from which it is derived must be readily soluble 
in water, for the solution tends to become acid at the anode and a 
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- ru'ingly soluble acid would thus be precipitafeetl. Potassiuni benzene- 
was found fco satisfy all these conditions, and thi.s p.iper 
„ivc^ nn account of the earlier experiments which have been carried 
with it. 

'[he fir-'jt experiments were made with a carbon anode, which was 
rotated in order to stir the solution. It was found, however, 
[hat the electrode was attacked, and a platinum electrode was substituted 
far it. This consisted of a piece of platinum foil 6 cm. x 10 cm., bent 
into a cylinder, and, as this could uot be conveniently rotated, a centri- 
fir-fal glass stirrer wa.s used. In order to protect the products of 
chlorination from possible reduction at the cathode, a porous | ot was 
U'ed. The solution of the sulplionate and of the chloride or bromide 
was placed inside the pot, and a solution of potassium halide was 
pliiced outside. The cathode wa.s made from a piece of sheet iron. 
'I'he curient was obtained from a motor transformer capable of giving 
15 amperes at 10 volts. When the circuit was first closed, the current 
was small, owing to the resistance of the pot, but it rapidly rose, and, 
after a few minute.?, 4 amperes could bo easily passed through the cell. 
After some time, however (half an hour), the resistance of the cell 
greatly increased, and only about 1 ampere could be passed even with 
10 volts. This great increase in theresist.incc has not yet been explained. 

This large internal resistance caused consideiuble heating, and, 
wlien the solution consisted of potassium benzenesulphonate (1 mol.) 
.and polassium chloride (4 mols.), it was found that as the solution 
became hot a yellow, crystalline substance separated. This was found 
on analysis to consist of a mixture of trichloro- and tetracbloro- 
y-benzoquinone. 

As this result seemed to be the effect of the high temperature, the 
experiment was repeated, keeping the solution near its boiling point, 
and it was found that the yield of teli-acbloro-;>benzoquinone was 
then much greater. On the other hand, very little was formed when 
the solution was kept cold. 

The most satisfactory metliod of separating the sulphonate and 
tblorosulphonates from the unchanged chloride was to evaporate the 
filtr?ite, dry the crops of crystals which separated, and extract from 
them the organic salts with hot alcohol. The crystals obtained from 
this alcoholic solution were then recrystallised from water. In this 
way, several crops of crystals were obtained, which were quite free 
from chloride. When the electrolysis had been carried out at the 
boiling point, these crystals all contained considerable (jiiantities of 
chlorine, the chlorine content being determined b}’ heating with lime 
and .sodium carbonate and estimating the chloride. The following are 
the details for one of these experiments : The solution in the porous 
pot consisted of potassium benzenesulphonate (10 grams) and potassium 



1594 INGLIS AND WOOTTON: ELECTROLYTIC CHLORINATION, 


chloride (20 grams) dissolved in 130 c.c. of water. Seven .and 
ampere-hours were passed through the solution at its boiling pojjj 
and the amount of tetrachloro-j>-benzoquinone obtained was 0'28 gram' 
this corresponds with only about 6 per cent, of the total electricity 
passed. On separating the unchanged snlphonate and its substitntioii 
products from the free chloride, several crops of crystals were obtained 
all of which appeared to be mixtures of chlorosulphonates. 
successive crop.s gave the following analyses : 


No. 

1. 

2. 

3. 

4. 

5. 

6. 

K 

137 

12‘4 

14-4 

— 

— 

17'6 

Cl 

17\S 

20-5) 

24-6 

26-4 

26 '9 

30'2 



requires 

K:=16-9 

;C1 = 

= 15-4. 



CjHjClj-SOjK „ 

K= 14-7 

; CU 

= 26-7. 



CcHsGlj-SOsK „ K 13-1 ; Cl = 35-5 percent. 

It therefore appears that monochloro-, dichloro-, and possibly 
also trichloro-sulphonates are formed under these conditions, but the 
figiire.s show that none of the crops were homogeneous. Tho products 
of the electrolysis depend also in some way on the character of the 
electrode, for when a platinum-iridium gauze electrode was .substituted 
for the toil, very little tetrachloro-;B-benzoquinone w.as formed, and 
the quantity of substitution product was too small to be properly 
investigated. 

When potassium bromide was used instead of potassium chloride, 
a considerable quantity of tetr.abronio-jo-benzoquinone was formed 
under those condition.s which favoured production of the corresponding 
chloi'o-derivatlve. Analysis and luelting-point determinations shoved 
again that this product was not pure. A large quantity of bromate 
was also formed, but no bromosiilphonic acids could be isolated. 

Electrolysis of a .solution contaiuii:g the .sulphonate and potassium 
iodide gave a quantity of free iodine which seemed to be without effect 
on the organic salt. 

In the hope that the porou.s pot might be di.spensed with, and tie 
electrolysis thus carried out with a loiver voltage, a sm.all quantity of 
potassium dichromate was added to the solution before electrolysis. 
Although this is sufficient to protect the sub.stances from reduction »t 
the cathode in the preparation of chlorates, it seemed to be quite 
useless in this case, fur no tetrachloro-;)-benzoquinone was formed and 
no substituted sul[)lionic acids could be isolated. 

The authors intend to con'iniie these experiments, and to determine 
the exact conditions under wliich substitution takes place. They also 
intend to investigate the chlorination of other anions. 

UNIVERSITY College 
Reaiuxg. 
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(’LIV . — The Conductivities of the. a-Oxiniino-Jatly 

Acids. 

By John Kenneth Harold Inglis and Lottie Emily Knight. 

Determinations of tke conductivities of aqueous solutions of the lower 
a-oximino-fatty acids were published by Hantzsch and Miolati 
(Zeilsch. phjsikal. Chem., 1892, 10, I), and from them they calculated 
tiic dissociation constant.*? in the ordinary way, 

They found that a-oximinopropionic acid (K = 0 051) is a weaker 
acid than the first member of the series, oximinoacetie acid (K = 0-099) 
and weaker also than the next higher, a-oximinobutyric acid 
(K = 0-083), whilst o-oximino-n-valeric acid (K = 0 068) is again 
weaker than a-oximinobutyrie acid. The influence of the size of 
the alkyl group is not then a simple one ; and starting from the 
afsuniptlon that all these acids have the si/re. -configuration of the 

Ii*C*00 H 

hydroxyl and carboxyl groups, namely, n , they conclude that 

the position of the hydroxyl varies irregularly with tlie size of the 
alkyl group, so that, whilst it never passe.s into the onli- position, its 
actual distance from the carboxyl increases and decreases alternately 
as the series is ascended. The data given, however, seem hardly 
sufficient to justify the introduction of this idea, ami it will be noticed 
that any abnormality in the value for o-o.ximinopropionio acid would 
reduce the results to a series of gradually diminishing dissociation 
constants. Hantzsoh and Hiolati decided that their a-oximinovalerie 
acid was not pure because they found that the constant decreased 
with increasing dilution. It seemed therefore d6.sirablo to prepare 
the acids of this series, as far as possible, by a general method, to 
obtain them pure, and to re-determino their dissociation constants. 


Preparation of the Acids. 

The method used was that described by Loequin and Bouveault 
[Bdl. Soc. Aim., 1904. [iii], 31, 1055). Tl,e alkyl derivative of 
acetoacetic ester was dissolved in twice its weight of concentrated 
sulphuric acid, the temperature being kept below (P, and a solution of 
chamber crystals ” (theoretical quantity -P 10 per cent, excess) in twice 
Its weight of sulphuric acid was slowly added, the temperature still 
mg -ept below 0°. The product was poured on to broken ice, and 
the u-oxnmno-e.ster separated as an oil or solid. In most cases, this 
as irect y hydrolysed with 40 per cent, aqueous potassium hydroxide, 
acid «‘racted with ether after acidifying with hydrochloric 

■ The acids were recrystallised several times from ether, or a 
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m 

cases 


mixture of ether aud light petroleum, or from absolute alcohol^ and ■ 
some cases, finally 'from water. The equivalents were in all ' 
determined by titration with baryta. 

(1) Oximinoacelic Acid . — This acid is usually prepared from "lyov r 
acid, but for these experiments it was prepared by the method idyg 
above. The ester does not in this case separate as an oil or solid but 
it can be extracted with ether. The acid is then obtained by hyd„ 
lysis and crystallised from water. The crystals, which begin to meij 
at about 70°, are silky needles which effloresce in the air. The low 
melting point i.s due to the presence of a molecule of water of crystal 
lisation, and this is lost if the crystals are left standing for three days 
over sulphuric acid. They then melt at 140—141°. Two delermiim- 
tions of the equivalent of the acid dried in this w.ay gave 89-3 and 89 i 
(theory = 89'0). Analysis gave the following I'esults: 

C = 26-50. H = 3-37. 


CjHjOjN requires 0 = 26-98; H = 3-53 per cent. 

The aqueous solution is apparently quite stable. Ko difference in 
the titre of an A716 solution was found after standing three days 

(2) a-Oxuninopropionie Acid. — ^I’his was prepared by the general 
method, using metiiylacetoacetic ester. After several recrystallisations 
from ether, and finally from water, it melted .and decomposed at IStb 
and the equivalent was found to be 103-7 (theory = 103-0). A second 
quantity was prepared by the action of hydroxylamine on an alkaline 
solution of pyruvic acid. This formed similar crystals, melting and 
decomposing at 180—181°. A solution (A'/lfi) in water, kept at the 
ordinary temperature for five days, remained unchanged. 

(3) a-Oximinobutyric Acid . — This was prep,ared from ethylaceto.icetic 
ester. When crystallised from water, it forms short needles, 
melting and decomposing at 154-*. The equivalent was found to be 
117-5 (theory = 117-0). 

(4) a-Oximinov(deric Acid . — This wa.s prepared from -ii-propyl- 
acetoacetic ester. It is sparingly soluble in water, from which it 
crystallises well, hut it is better to crystallise it from absolute alcohol. 
Its colourless crystals melted and decomposed at 140°. The equivalent 
was found to be 134-4 (theory = 131). AVheii wanned with w-aterit 
partly decomposes. 


( ' mvluclivily Measurements. 


The ineasureinent.s of conductivity were made according to Ost'valds 
method at 2.0°. '[’lie water had a specific conduotivi-»y of 2-1x10 ' 
In order to test the method, measurements were carried out with 
potassium chloride and with succinic acid, and the resulting figiires ut 
dilutions from A 7 I 6 to A71024 agreed with those given by 0.stwal3 
The value.5 of the molecular conductivities at infinite dilution were 
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also determined by Ostwald’s method. A A/32 solution o£ sodium 
hydroxide (from metal) was prepared, and portions were exactly 
neutr lised by means of the respective acids, phenol phthalein being 
used as indicator. The conductivities of these solutions wore then 
determined, and also the conductivities of the solutions obtained from 
them by dilution. The dilution w.as carried out until the solution was 
A71024. According to Ostwald, the difference between and 
15 always the same ( = 10) for a monobasic acid. 


Table 1. 


Molecular Coruluclimties of the Sodium 

Salts at 

250 . 

V 

= 32. 

64. 

12S, 

256. 

512. 

0.\im;uoacetic 

^ ss 75*6 

r9'.> 

82 '0 

85-3 

88-5 

a-0.\iminopropionic ... 

y. =r. 72-0 

75‘5 

78 '.I 

81-3 


a-Oximiiiobiitync 

ii = 69-6 

73-2 

75 "A 

78*3 


a-Oxiininovaleric 

IX = 68-7 

72*5 

715 

77 '5 

SO-0 


102t, 
020 
89-0 
85-0 
84-5 

When these measurements (tible I) were carried out, it was found 
that the Ostwald rule was not obeyed, and that Miojj “^32 was about 
15, instead of 10. As the acids are not weak acid.s, this result cannot 
be due to hydrolysis. It may indicate that a second ionisation takes 
place, and that when the hydrogen atom of the carbo.xyl group has 
been replaced by sodium, the hydrogen atom of the oximino-group can 
be partly ionised. This ioni.s.ation (too .small to be detected by titra- 
tion) would increase with increasing dilution, and might e.xplain the 
deviations observed. 

^ In these circumstances, in order to obtain the value ix^ , a slightly 
different method wa.s employed. If this ionisation did not take place 
/'» - Hi would, according to Ostwald, be equal to 13. Hence, as the’ 
ioniiation probably does not take place in a solution of the acid, we 
can obtain for the acid iroui the equation : 

(/‘oo for a id) = (/i,., for sodium salt) + 13-51-1- 317 
= (/r32 for .sodium salt) + 3u9, 

51 and 317 being the conductivities of the sodium and hydrogen 
ions at 25“ (OstwaUl-Luther, Phyi. Chen, ihssimgtn, 115). The 
values thus obtained are : 

0™oacetic ...._ ^ ,..,^5, 

a-Oxinmwj.rop.omc ^ 3,51 (333 

a-ax,mmobmync ^ 3^3 333, 

wOxnmnovahric 3^3 

nnllrer'?'! “ f™m the 

lower va e‘ (T5ri5lTh‘““‘"l “^-ch 

then eiv ! ' <=on-loctivity of the hydrogen ion being 

g ven a much smaller value than at present. 
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Table II. 

Molecular Conduelivities of the Acids. 
Oximinoacelic Acid. =384. 


V = 16. 32. 64. 128. 256. 512. 10-24 

11 46-1 63*2 85*9 lU’O 348-4 188-2 

K 0-102 0-101 0-101 0 098 0 095 0 092 'n 


Mfan value A'^O-OOil. 

a Odinmopropionic Acid, =381. 
(1) From methylacetoacetic ester : 


r = 16. 32. 64. 128. 256. 512. 1024 

fi 32-1 44-6 61-5 82-7 110-4 144-2 18.V4 

A' 0-048 0-049 0-049 0-047 0*046 O’OIS 0-045 

Mean value A’=0-047. 

(2) From pyruvic acid : 

V 16. 32. ti4. 128. 256. 512. 1024, 

M 32-3 15-0 61-9 Sl-1 111-3 146-0 IS47 

A’.. 0 049 0 049 0-049 0-049 0-04; 0 047 0'045 

Mean value A’=0-018. 


a-Oximinobufi/ric Acid. =379, 


(?0 r = 16. 3-2. 61. 1-28. '256. 512, 1024, 

fi 40-5 55-.3 74-8 99-2 128-4 156-0 199-8 

K 0-080 0-078 0-076 0-07-2 0-068 0-056 O'O.iS 

Mean value K 0*070. 

(5) 1' = Id. 32. til. 1-28. 256. 512. lO'.'l. 

^ 40-4 54-6 73-3 96-1 125-0 158-9 199-4 

K 0-0.80 0-076 0-072 0*067 0-063 0 059 0*05? 

.Mean value A’'=:0-06S. 


H. and M. (recalc.) : 

0*077 0*077 0-075 0'070 0-003 O-OOl 


a-Oximiyiovahric Acid, =378. 

V =r 16. 32 . 64. 1-28 . 25 6 . 51-2. 1024. 

M 36-5 lO-l 64-9 83-9 107-1 133'5 lO^'l 

K 0-064 0-061 n-i)56 0-050 0 044 0-035 0 ‘‘Si 

From first three, mean value ^"=0-060. 

H. and 51. 'vecale.) : 

K - o-ofio o-05;i O'O.is O'Oo? ivosi ooi® 

In the case of the last two acids, a freshly-made solution showed an 


iiicreasej[of conductivity with time for about two hours before the 
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fallio" offi (In® decomposition, became noticeable. Thus an approxi- 
^.VylG solution of a-oximinobutyrio acid had a molecular con- 
Jactivity of 37'0 immediately after making up, but, after one and a-half 
the value had risen to 41'4. In the case of the lower acids, no 
acli increase was observed. The change, however, was not very 
Ijj.id, and the values of the conductivitie.s given in the tables are 
those obtained as soon as the temperature had become constant. 
j;xact measurements in regard to the change have yet to be made. 

Discussion of Results. 

The conductivity measurements given above agree on the whole 
^ith tiio.se of Hantzsch and Miolati, but give in the first two cases 
sli«htly higher values for the dissociation constants. It appears that 
the rate of decomposition of the oximino-butyric and -valeric acids 
li.as been much greater than in their measurements, although both 
.sets of figures show the same distinct falling off of the con.stant. 
Prom their results, Hantz.sch and Miolati drew tlie conclusion that 
the acids exist in only one form, and, by comparison witli other cases 
ill which two forms are known (for example, oximinophonylacetie 
acid), this form appeared to be the syn.-form, the anfi-form being 
usually a much stronger acid. The anomalous values of the 
conductivity constants were supposed to be due to variations in the 
distance of the hydroxyl of the oximino-groiip from the carboxyl 
group. In the case of oximinopropionic acid, this hydroxyl was 
supposed to be nearer the carboxyl group than in the other acid.s, and 
thu.s to have a weakening effect on the strength of the acid. It is 
ditficult to see how this can be the case. The measurement.s of the 
conductivities of the sodium salts point to the oximino-group being 
itself partly ionised, and it would certainly be acting as an acid group 
in that ionisation. Therefore, comparing thi.s case with that of 
maleic and fumaric acids, the sy». -position should correspond with the 
stronger and unstable acid, .and a high value of the dissociation 
constant would therefore be coupled with instability of the acid it.self. 
Sow, if we compare the acids with one another, we find that oximino- 
pi'opionic acid has the highest melting point, and this is also the case 
with its ester (table III). 

Table III. 

Melting Points of the Acids and Rsters. 


Acid. Ethyl cstor. A'. 

Oximinoacetic 140“ oil O'OUd 

o-OximiBoproi, ionic ISO 6S -Gi)° 0 OlT 

s-Oximinobutyric 154 .58 O'Obp 

“ Oxirainovalcric 140 -144 4S O ObO 

o-Oiiminoisovaleric 150 fni 

o-Oxirainoisebutylacetio 150—151 GO 
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The melting point is, however, not a true melting 
decomposition takes place with formation of water, carbon cliojij™ 
and a nitrile. Consequently, the apparent melting point is real], 
only the temperatnre at which this decomposition take.s place. .Pj jj 
takes place at a higher temperature with oximinopropionic at.;,) 
probability is that the carboxyl and hydroxyl groups are fmtijg,, 
apart in that acid than in the others, and not nearer together as 
Hantzsch and Miolati suppo.sed. This view is .supported by the faj; 
th.at aqueous solutions of the two lower acids are stable, even on 
lieating, whilst the two higher acids decompose even in solution at the 
ordinary temperature. Tliu.s, in six days, at the ordinary tempera- 
ture, an aqueous solution of oximinobutyric acid decreased in strength 
from 0'0G25A^ to 0'0317X, and a solution of oximinov.ileric add 
decreased from 0'062iV^ to O'OTDiV in two days and to 0’027.V in sij 
days. This behaviour is what one would expect on examining fhj 
structures of tire molecules. The methyl group in oximinobutyric 
acid is in the 1 : 5-position with respect to the hydroxyl of the oximino. 
group, and in oximinovalcric acid it is in the 1 ; 6-positioii. This 
structure would therefore, according to Bischoff, tend to force the 
hydroxyl nearer the carboxyl group, and the substance would be less 
stable. This initial rise of conductivity in the.se acid.s indicate.^ that 
two distinct forms of the acid exist, and that the one is slowly formed 
from the other in solution. It appc.ar.s therefore that the relations 
between the conductivities and configurations are not so simple as avas 
supposed, and, with our present knowledge of these substauce.s, no 
definite conclusion can be drawn. It is therefore intended to contimis 
these experiments, and to examine the conductivities and stabilities of 
the higher acids of the series. 

In conclu.sion, the authors arc glad to take this' opportunity of 
pxpres.sing their th.anks to Dr. A. IV. Stewart for his help during the 
course of the investigation. 

UxiVEiisrrv Cult.eoe, 
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vis— The Formalimx of Ethers from Compounds of the 
Benzoin Type. 

Hy James Colquhoun Irvine, Ph.D., D.Sc,, and David McNicoll, 
M.A., B.Sc. (Carnegie Scholar). ’ 

It has been shown in a former communication (Tran.s., 1908, 93, 950) 
fliat the action of hydrogen chloride and methyl alcohol on ordinary 
benzoin is not a simple one, and results in the production, in addition 
to benzoin methyl ether, of alkylated furan derivatives. We have 
eitonded our work in order to aseert.ain if the formation of such 
by-products is general, and the present paper describes the results 
obtained by applying Fischer’s method of alkylation (Her., 1893, 26, 
2413) to various compound.s possessing the benzoin structure. 

We find that the action of hydrogen chloride on an ethyl-alcoholic 
.solution of benzoin gives results widely different from those previously 
observed with solutions in methyl alcohol. Ko complex condensation 

compounds are formed, and benzoin ethyl ether (in. p. $2 63°) 

constitutes the main product. Some ambiguity seem.s to exist with 
regard to the latter compound, as Jena and Limpricht (Annalen, 1870, 
155, 97) describe it as a product of the interaction of benzoin, ethyd 
alcohol, and sodium ethoxide, melting at 95°. This value, although 
it does not agree with that (62°) subsequently found by Fischer, who 
used the hydrochloric acid method, or by Dander (Tran.s., 1900 77 
733),^ who afterwards obtained the compound by the silver oxide 
reaction, has nevertheless retained its place in the literature. In 
order 'to settle this point, we have repeated both Fischer’s and 
f.ander’.s preparations, and find their product.s to bo identical and to 
contain one etho.xyl group, as shown by the results of Zeisel determina- 
meltiug point of benzoin ethyl ether is therefore 
0— bb . As It appeared possible that the compound described by 
ena and Limpricht might be isomeric with benzoin ethyl ether, and 
bus be an alkylated furan derivative, we have also repeated their 
espeiiments. We find that their observations are .so f.ar correct, in 
if 1‘omogeneous and melting con.stantly at 
■ -b A er .several crystallisations from alcohol, was obtained as a 
f n f curious coiucideiiee, the crystalline 

“d analytical compo.sition of the substance agreed 
Xiis r but Zei.sel determina- 
tion L "f fusion and recrystallisa- 

bvdrohpn™ ■ f substance was ultimately separated into 

uyarobcnzoin and zsohydrobeuzoin. 



1602 


IRVINE AND McNICOLL: THE FORMATION OP 


It would thus appear that Jeoa and Limpricht's “ethyl henzoia” ■ 
either the hydrated form of jsohydrobenzoin {m. p. 95 — 96°) describjj 
by Forste and Zincka {Annalen, 1876, 182 , 279) or the mixture of 
isomeric hydrobenzoins, which melts constantly at 95“ {Annalen, Igjj 
198, 152). The agreement of the analytical figures with tio ' 
required for benzoin ethyl ether must thus be regarded as 
coincidence, the high carbon content being due to the presence of 
impurities. The observations recorded by Jena and Limpricht that 
the so-called " ethyl benzoin ” was unaltered by sodium amalgam bat 
was oxidised by nitric acid to give benzoin and benzil, are in agree 
ment with either of the above explanations as to the nature of the 
substance. 

In the case of anisoin, we find that Fischer's process does not yield 
any appreciable quantity of anisoin methyl ether, but results in partial 
oxidation to anisil, and in the formation of two substituted furat 
derivatives analogous to those previously obtained from ordinary 
benzoin. Although the process was modified in various ways by 
altering the concentration of acid and the temperature at which the 
reaction was carried out, the result was invariably the same ind 
normal methylation did not take place. 

The condensation compound first produced melted at 218—219’, 
and analyses agreed with the formula OjjHjjOy, containing firs 
methoxyl groups. As is frequently the case with anisoin derirativei, 
the substance was easily re.sinified, and thus few reactions could bo 
studied to elucidate its constitution. Its ready oxidation to anisil, 
however, and conversion by Baeyer's process into a mixture oi 
p-dimetho.xystilbene and deoxyanisoin, show that the compound is 
comparable witli a/3-dibeuzoyl-a-mcthoxydibeuzyl, which is obtained 
from benzoin in a similar reaction. Wo therefore regard the 
substance as a : 4 : 1' : 4" : i'"-pentamellioxy-ali dibenzotjldibemyl, 

Ile0-C„H,-CH C(OMe)-CsH,'OMe 

MeO-C,H^-C<Q>C-C,.,H,-OMe 

The second product of the condensation melted at 264 — 265"’', and 
was formed in greater quantity towards the end of the reaction, pre- 
sumably by the addition of methyl alcohol to the compound of lo'rer 
melting point just referred to. The analytical composition was the 
same as that required for anisoin methyl ether, but the molecular 
weighc was twice as great, pointing to tiie formula The 

compound was further distingui.-hed from anisoin methyl ether by its 
sparing solubility and high melting point, and was analogous in every 
respect to 2-hydro5y-3 ;5-diiiiethoiytetraphenyltetrahydrofuran, which 
is produced under similar conditions from benzoin. The compomi*! is 
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tlierefore regarded aa ^ hydroxy-Z ■.^-dirmihoxytelra-anisylmrahy&ro- 

JtO'it'tl 

MeO'CjH^-CH C(OMe)-C^H^.OMe 

Me0'08Hj-C(0Me)-0-C(0H)-C^Hj-0Me ' 

Xlio action of hydrogen chloride on an ethyhalcoholic solution of 
anisoin gave, on the other hand, no complex condensation products, the 
reaction yielding a small quantity of anisoin ethyl ether contaminated, 
hon-ever, with anisil, from which it could not be completely separated 
by crystallisation. .Similar experiments were made with o-dimethoxy- 
benzoin, which, when dis.solved in methyl alcohol and subjected to the 
action of hydrogen chloride, only deposited extremely minute 
quantities of crystalline matter, the amount of which did not admit 
of further examination. Normal methylation, however, proceeded to 
some extent with the formation of small quantities of o-dimothoxy- 
benzoin methyl ether, but the process was only succes.sful when the 
solution contained about 15 per cent, of hydrogen chloride. In the 
case of less strongly acid solutions, the benzoin was recovered un- 
altered, whilst at higher concentrations o-methoxybenzoio acid was, 
owing to molecular rupture, formed in quantity. ’ 

On applying tho same process to furoin, we found that even small 
quantities of hydrogen chloride acted on a methyl-alcoholic solution 
of the compound, giving a highly-coloured liquid from which a dark 
gi’oen, crystalline precipitate separated. The product was practically 
insoluble in ordinary solvents, but, without further purification, gave 
analytical figures agreeing with those required for furoin methyl ether 
For the sake of comparison, we prepared the latter substance from 
furoin by the silver oxide method, and obtained it in the form of a 
readily soluble syrup, so that the insoluble compound referred to 
above IS not the product of normal methylation, but is doubtless 
analogous to the substance, melting at 285“ previously obtained in a 
smilar reaction from benzoin. According to this view of its structure, 
tbe compound possesses a unique constitution, live furan residues 
eing directly linked. The substitution of ethyl for methyl alcohol in 
he above reaction led to no definite result, the furoin either being 
ecovered unaltered or undergoing oxidation. 

doe! T'!* hydrochloric acid method of alkylation 

uniform results when applied to benzoins. When 
and asarn^ti^ used as the .solvent, furan derivatives are formed, 
products wb^’ 1 formed aro contaminated with oxidation 

diver oin Puntication difiicult. On the other hand, the 

compounds” good yields of the desired 

anisoin erystalhse readily. The methyl ethers of benzoin, 

e loxybenzoin, and furoin are thus produced in almost 
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quantitative amount, and the yields of the corresponding ethyl ethers 
are also satisfactory. 

The following table summarises the results obtained by applying 
two alternative methods of alkylation to the various benzoins stuclietj 
The numbers express the percentage yields of the different prodacts 
iu terms of the weight of benzoin used : 

Methyl alcohol Methyl iodide Ethyl alcohol Ethyl iodid 

!iud hydrogen and silver and hydrogen and .silver 

chlonde. oxide. chloride. oxiile 

Benzoin 50—75% Methyl Quantitative ' 70% Ethyl ether. 70% Ethyl ethtr 
etlier. iiiethylation. No furan No fur.'tii 

' 20— 35% Furan (W) derivative.^. derivatives 

derivatives. 

Beiizil also I 

i formed. 

Aiiisoia j Nomcthylatiou. Quantitative 25% Ethyl ether. Quantitative 

; 41% Furan methylation, Anisil also ethyLitinii, 

; derivatives. (.5)' j formed. 

I 42% Anisil. [ 

o-Dimeth- ' ' 

o.xybeuzoin Very little Quantitative — 

methylation. methylation. 

, o-Methoxybenz- ((7) ' 

oic acid formed. i 

Fiiruin No melhylatioji. S0% Methyl | No ethylation. Very littlt.' 

10% Furan ether. j Oxidation actioa. 

derivatives. products formed.; 

(A) Traua., 1907, 91. 1391. {//) Tran.';., 1907, 91, 543. (O’) Trans., 1901, 79, ePh 


Experimental. 

Action of Ethyl Alcohol and Hydrogen Chlonde on Btrizoin. 

This reaction, already carried out by Fischer, was repeated for 
reasons given in the introduction. Twelve grams of benzoin were 
dissolved in 700 grams of ab^>olute ethyl alcohol, and dry hydiogen 
chloride was passed through the solution. In different experiments, the 
saturation with the gas wa.s carried out at GO^ and 10° respectively, a 
greater proportion of solvent alcohol being of course necessary in the 
second instance. In each case the result wtw the same; the liquid 
remained quite clear even after standing for some days, and, when 
poured into water, gave a copious, white precipitate. The crystalline 
product, after spreading on porous porcelain and recrystallisation from ’ 
light petroleum, melted at 62 — 63^. Analyses sliowed the compound 
to have the composition of benzoin ethyl ether, and a Zeisel detcrmiiia- 
tion confirmed the presence of one ethoxy! group : 

Found; OEt = 19'G4, 

Cj^HiiO(OEt) requires OEt-- 18*75 per cent. 
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fiction of Ethyl Alcohol and Sodium Eihoxidc on Benzoin, 

The directions given by Jena and Limprieht (loc. cit.) for this 
leaction were adhered to, and the same weights of the reacting 
,ubstance 9 were used. The solid product, when fractionally crys- 
from absolute alcohol, gave a series of crystalline crops, 
tlie indefinite nlelting points of which showed that little separation of 
the constituent substances had taken place. Tlie use of dilute alcohol 
■IS a crystallising medium led to more satisfactory results. The less 
soluble compound was shown to be hydrohenznin, and from the 
mother liquors a product crystalli.«ing in prisms and melting at 
. 13 — 95 ^ was obtained, a.s described by Jena and Limprieht. 

Heci'ystalli.?ation from alcoliol did not affect the melting point, and, 
ns lui analysis gave figures agreeing approximately with tho.s6 quoted 
bv the latter observers, the .sub.stance apparently posse.sfed the com- 
position of benzoin ethyl ether, but a Zeisel determination gave a 
negative result ; 

found: C = 80-60 ; H = 6-80; OEt = Nil. 

C,jIIiiO(OEt) lejuires 0 = 80-00; H--6-66; OEt=18-7u percent. 

Jena and Limprieht found : 

0 = 80-30 ; H = G-70 per cent. 

The properties of the substance agreed closely with the hydrated 
form of isohydrobenzoiu, but the carbon valao found is too high. 
This, however, may have been due to tlie presence of traces of the 
compound the carbon content of wliieh is considerably 

liiaher. On heating at 105^ for four hours, the fused mas.? became 
semi-solid, and, when then recrystallised from ether, gave two products 
melting at 118 — 120“ and 128 — 130", which analyses showed to be 
isoliyJrobenzoin and hydi-obenzoin respectively. 

It may be mentioned here that no ethyl ethers of any kind are 
formed in the above reaction. In an experiment duplicate in every 
way with that described by Jena and Liuipi-iclit, the total .solid 
product was crystallised in eight separate fractions, each of which was 
e.xaiuined by ZeiseTs method. In every case a negative result was 
obtained. 

Cojulenmtio'it of Auisoiu with Methyl Alcohol. 

The auisoin used was obtained from Kahlbaum, and melted at 
110— IIP On passing dry hydrogen chloride iutoa wtdl-cooled solution 
containing 35 grams of the compound in 1200 c.c. of anhydrous methyl 
alcohol, the liquid rapidly acquired a brilliant red colour, which did 
not appreciably darken during the further solution of the gas. When 
the 'Concentration of the acid amounted to 5 per cent., a sparingly 

VOL, xcm. ,1 
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soluble precipitate commeaeed to form, which was filtered at inteiviij 
After the liquid had remained at the temperature of the roo® 
twelve hours, no further solid product was obtained on saturating tie 
filtrate with hydrogen chloride, and identical results were obtaine,} ' 
similar experiments in which the concentration of the acid aniou[itj,j 
to 10, 20, and 30 percent. The crystalline precipitate referred 
above weighed li'5 grams, and, after washing with methyl alcohol 
until free from acid, was extracted several times with a large excess 
of boiling acetone. The undissolved residue (4 grams) consisted of 
minute, irregular plates, which, without further purification, melted 
sharply at 264 — 266°, whilst the acetone extract deposited on con 
centration a substance crystallising in rhomboidal plates, which, after 
recrystallisation from the same solvent, melted at 218 — 219°. 

Examination of the strongly acid mother liquors obtained in each 
of the above preparations showed that in no case had methylation of 
the anisoin taken place. The bright red solutions when poured into 
water gave a semi-crystalline oil, which solidified on standing. After 
washing with water and two recrystallisations from ethyl alcohol, this 
product was obtained in the characteristic form of anisil (m. p. 133=) 
■the yield of which amounted to 42 per cent, of the weight of anisoin 
used. The united mother liquors collected during the purification of 
the anisil contained a little resinous matter, and no anisoin methyl 
ether could be detected. 

Examination of thi Compound melting at 218 — 219°. — The componnd 
is insoluble in water, sparingly soluble in ether, acetone, or alcohol, but 
is readily dissolved by benzene or chloroform. Analysis gave : 

0 = 73-26; 11 = 6-20; OMe = 29-47. 

CigHi.jO./OMe), requires 0 = 73-3.3; H = 5-93; OMe = 28-70 per cent 

The substance, which was without action on Fehling’s solution, 
even after boiling with hydrochloric acid, was readily oxidised to 
anisil when warmed in acetic acid solution with nitric acid. ITheu 
boiled with acetic anhydride and sodium acetate, it was recovered 
unaltered, and it also resisted tlie action of acetic anhydride contaiaiiig 
sulphuric acid .so long as the solution was kept cold. Wliea gently- 
warmed, however, complete decomposition took place. 

The action of hydrogen iodide on the compound was also investigated, 
but, as is frequently the case with anisoin derivatives, the product «b 
an uncrystallisablo resin. When mixed with zinc dust and distilled 
in a current of carbon dioxide, a crystalline distillate was obtained, 
from which by purific.ation from .alcohol two products were separated. 
The more sparingly soluble substance crystallised in glistening leaflets 
melting at 209 — 211°, readily recognisable as p-dimethoxystilhenc, 
which has ali-eady been isolated (Trans., 1907, 91, 542) as a reduction 
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product of anisoin derivatives. The more soluble compound ^ya8 
identified as deoxyanisoin by the melting point and conversion into 
the corresponding oxime. 

Examination of the Compound mdlingat 263 — 263“ This substance, 

rrhich is isomorio with anisoin methyl ether, resembles the compound 
of lower melting point, but is much less soluble in organic solvents 
generally : 

Found: C = 7I-34; H = 6-58; OIVIe = 31-80. 

i-cq^res 0 = 71-33; H = 6-30; OMe = 32-52 per cent. 

The molecular weight, determined in chloroform solution by the 
boiling point method, agreed with the formula (Found 551 - 

theory requires 572). The reactions of the compound were very 
similar to those already described for the substance of lower melting 
point. Thus It was unacted on by boiling with acetic anhydride and 
sodium acetate, was easily resinified by the action of hydrogen iodide 
and underwent ready oxidation to anisil when boiled with alkaline 
potassium permanganate solution. On adding the compound to acetic 
anhydride containing a little concentrated sulphuric acid, a brilliant 
violet solution was obtained, which gradually passed tbroimh a series 
of colour change.^, finally becoming red. On pouring Tnto water 
however, the bulk of the original material was recovered unaltered’ 
and, in addition, a small quantity of resinous matter was isolated. 


Action of Ethyl Alcohol and Hydrogen Chloride on Anisoin. 

Throe grams of anisoin were dissolved in 120 c.c. of absolute ethyl 
alcohol, and dry hydrogen chloride was passed into the well-cooled 
Bolutiou until the concentration of the acid amounted to 25 per cent 
Even alter preserving the solution for several days, no sparingly 
soluble product., were obtained. The liquid was accordingly eLminel 
• ascertain if normal ethylation had occurred. When poured into 

u "’hich. after filtration 

washing with water, wa.s recrystallhed from alcohol. The 

^ r r' 


c ion of Mtihjl AJcohd ami Hydrogen Cldoride oh 
o-DhnethoxyhenzoiH. 

i>‘g^5thr was prepared feom salicylaldehyde accord- 

>901, 79 0681 (Irvine, Trans,, 

lllgram’sofl t satisfactorv, 

J 6, hut the compound did not crystallise readily, even 

5 o 2 
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when repeatedly distilled. This may be due to the fact that “ 
salicylaldehyde was used, and, although we were unable to detect anv 
noticeable impurities either in the starting material nv in 
methoxybenzaldehyde prepared from it, the subsequent condeusation 
to the benzoin gave very unsatisfactory yields. The substitution af 
Voswinckel’s method of preparing the etheric aldehyde did not result 
in any improvement, the yield of o-dimethoxybenzoin only amountin,, 
to about 20 per cent, of the theoretical amount. The large quantitic” 
of oily by.products formed during the condensation seemed to condst 
largely of nitriles. 

The treatment] of the benzoin with methyl alcohol and hydrooeti 
chloride was carried out in the usual w.ay, and, as explained in the intro- 
duction, when the concentration of the acid amounted to 5 per rent,, the 
benzoin was recovered unaltered. Using a 15 per cent, solution of 
hydrogen chloride, the liquid became bright yellow, and depositej 
a minute quantity of crystalline matter, which, as it melted betveer, 
150° and 160°, did not consist of any known derivative of the benzoio. 
On pouring the filtrate into water, a crystalline precipitate ms 
obtained, which, after several reciystallisations from ether, melted at 
69 — 60°, and thereforo consisted of o-dimethoxybenzoin methyl ether; 
only a .small amount of it, however, was obtained. Using higher 
concentrations of hydrogen chloride (30 to 60 per cent.), the solution 
became bright red, no sparingly soluble by-products were formed, anil, 
when diluted with water, a semi crystalline oil was precijiitatid, 
After spreading on a tile and recrystallisiug from ami.'ituie of alcohol 
and light petroleum, the acid product melted at 97 — 98°. Aiialysef 
showed the compound to be o-methoxybenzoio acid. 


Action of Methyl Alcohol and Hydrogen Chloride on Furoii 

The details of the process were the same as already describai for 
other benzoins. Tire liquid rapidly darkened during solution of tlif 
gas, and was (juite black when the concentration of the iicid amounteJ 
to 10 per cent. On standing overnight, a dark sooty deposit formed 
on the walls of the flask, which appeared to be carbonaceous mai 'f 
When filtered and wasbeil with alcohol, however, it was apparent thsi 
the product po.ssessed a dark olive-green colour, and was dtfinitel) 
crystalline, A similar result was obtained with solutions contaium, 
2'5 per cent, of hydrogen chloride, and by leaving fiuoin in eontsc 
with methyl alcohol containing 5 per cent, of the acid. In fh6 
case, the furoiu pas.sed gradually into solution, and tlie dark colo 
precipitate afterwards separated. The yield was about 10 per ee“ 
the furoin used. 

No definite melting point could bo obtained tor the coinpoun 
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to fuse with decomposition at about 200^ It was quite insoluble 
„ater and m the common organic solvents with the exception 
of benzene, in which it dissolved to a slight extent, giving hig^hlv 
oolonred solutions. It was thus impossible either to determine tL 
^olenilm- weight or to recrystallise the substance, which was not 
farther purifaed. Judging from previous experience in similar 
reactions, the product douUless a mixture of the two complex furan 
derivatives CjiHjjOy and Analysis supported thi.s view ■ 

Found: C = 64'G3; H = 5‘17. 

CjjHjjO; requires C = 66-31. H = 4'21 ner cent 
C,A „03 „ C = 6408. H = 4'85 „ 

A Zoisel determination gave 0M6= 14-32, from which we conclude 
that the specimen was essentially C,„H,,0„(0IIe)„ (theory requires 
0 le = 15-0O per cent.). On the analogy of our results obtLed with 

CJIjO-CH C(OMe)- 

C,H 30 -C( 0 Me)- 0 -C( 0 H)-C,H/) ' 

mylation of Benzoin by ike Silver Oxide Jletkod. 

Uniev (loo. ml.) has already prepared benzoin ethyl ether bv tho 
tlrer oxide method, but found that the reaction resulted in par ia 
iiolecukr rupture, benzaldehyde and ethyl benzoate being obta ^d 
n addition to benzoin ethyl ether the vIeM i • l 

■icceedod in eliminating these seeondarv reaction’ to » a 
Stent the preparation being more successful if the boilirJ'poiuT of 

(9 moLs.). sufficient dly ether b radd^t '-eT’"^;;''! 

oint of the solution to 10° Ti • . 

■1th boiUne ether anO ,• „ eifetit uolUs, On extracting 

dtiined which solidified i* ^ “lourle.s.s oil was 

this after ‘ 

tarply at 62—63° ThTview'^*^'”” petroleum, melted 

- -isl. of benzoin useffi""' P-’ -t, of 
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Ethylation of Anisoin by the Silver Oxide Method. 

The reaction was carried out as usual, the anisoin (1 uiol) 
dissolved in ethyl iodide (6 inols.) to which a little acetone tad 
been added, and the solution boiled for several hours with silver 
oxide (3 mols.). The product was extracted with boiling ether, and 
crystallised very readily on concentration of the solvent. The com- 
pound, when purified by recrystallisation from 50 per cent, alcohol, 
melted at 103—104°. The yield was quantitative : 

Found; C = 71'81; H = 6-93. 

Cj 3H2(,04 requires C = 72 00 ; 1I = 6'70 per cent, 

0'1663 gave, by Zeisel’-s method, 0'3850 Agl. OMe = 30.,38; 

OEt=14'83. 

Cj4HgO(OMe).2'OKt requires OMe = 20'66 ; OEt = 15'00 per cent, 

The compound possessed the usual properties of such substances, but 
the melting point is somewhat irregular, being much higher than tiit 
found for the corre.spoudiug other of ordinary benzoin. 


Melhylation of Earoin by the Silver Oxide Method. 

This reaction presented some difficulty on account of the sparing 
solubility of furoin in methyl iodide and its ready oxidation to furil, 
When silver oxide was added to a solution of the benzoin in a misture 
of methyl iodide and acetone, the reaction was very vigorous, a mimber 
of striking colour changes took place, and the product obtained was a 
bright red syrup of a complex nature. The use of methyl alcohol to 
facilitate the solution of the furoin in methyl iodide apparently led to 
less extensive decomposition, but the main product was found to be 
furil. Ethyl acetate pr.rvod to be a more satisfactory solvent, but the 
boiling point of the solution was too high and oxidation ensued. The 
process was finally carried out by adding .silver oxide (2 mols.) to a 
solution of furoin (1 mol.) in ethyl acetate containing methyl iodide 
(5 mobs.), sufficient dry ether being added to reduce the boding point 
of the solution to 50°. The mixture was boiled for six hours and 
worked up as usual. The product, after two alkylations, was a clear, 
yellow, neutr.il syrup, readily s^oluble in organic solvents, whic ae 
composed on heating to 80^ 

The analysis which was therefore carried out without iur er 
purification gave results agreeing approximately with those 
for furoin methyl ether. No crystalline derivative could be o u' 
The ethylation of furoin by tho silver oxide method was 
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attempted under similar conditions, but in each experiment the bulk 
of the benzoin was recovered unaltered. 

The authors gratefully acknowledge their indebtedness to the 
C'lrne'ue Trust for a research grant, which defrayed the expenses of 

the investigation. 
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Ql^YlStudics of the Perhalogen Salts. Pari II. 

By Chables Kenneth Tinkleb. 

SoitE preliminary results of an investigation on the formation of the 
iodine additive compounds of iodides, bromides, and chlorides as 
shoi\'n by means of ultra-violet absorption spectra were given in 
a former paper (Trans., 1907, 91,997). It was found that, whilst 
dilute aqueous solutions of iodine, an iodide, a bromide, or a chloride 
have no characteristic ultra-violet absorption spectra, the periodide.s 
containing the groups I 3 , Brij, and ClI., give rise to three distinct 
types of ab.sorption spectra, each showing well-defined absorption 
bands. 

In that paper it was pointed out that the method of investigation 
might be applied not only for the detection of the presence of a 
periodide in a given solution, but also for its quantitative estimation. 

In Die present paper an account is given of the study of other 
iodine additive compounds, and also of .some exjieriments on the 
formation of perbromides. 


The Periodvles of Alkylsul.phine Salts. 

In 1885 a series of perhalogen salts derived from the alkylsulphine 
salts was described by Dobbin and Masson (Trans., 1885, 47, 56), who 
pointed out that these subst-ances might be represented by formulae 
such as 

«iv) ivii yh 

(CHg)gSI,T 2 or 

([-) (II.) 

In the one case the sulphur atom is quadrivalent, and in the other, 
sexavalent. Dobbin and Masson favour formula (II) for these sub- 
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stances. Hilditch and Smil&s have recently (Trans., 1907, 91^ jgggj 
adduced evidence in favour of the formula 


(Til/ I 

(CH3)3S^I 

\HgI 


for tlie mercuric iodide additive compounds of alkylsulphine iodiJe; 
and this view, as they point out, is strongly supported by the results 
obtained by Pope and Neville (Tr.ans., 1902, 81, 1097), who found that 
the mercuric iodides of the trialkylsiilphine iodides are incapable of 
re.solution. It might therefore be assumed that the correspondin® 
iodine additive compounds would be represented by formula (II). 

Since it has been found that the group I 3 possesses such highly 
characleristio absorption spectra, it was thought that an investigatioo 
of the ultra-violet absorption spectra of these iodine additive com- 
pounds might throw some light on their constitution, as only a 
substance of formula (I) would possess the characteristic absorption 
of the Ij group. 

On the addition of trimethylsulphine iodide to an aqueous solution 
of iodine, the ultra-violet absorption spectra which are obtained are 
identical with llioso of a solution of iodine containing potassium 
iodide. Similarly, aqueous solutions of iodine to which trimethjl- 
sulphine bromide or chloride has been added, give spectra identical 
with those of solutions of iodine containing potassium bromide and 
chloride respectively. 

It would appear, therefore, that in aqueous solution the substances 
have the formate (CH^IjS''''!,!,, (CH 3 )sS'''''Br,l 2 , and (CH 3 ) 3 S"''C 1 ,I,, 
and are true perhalogen salts. 

The actual configuration of the groups of thfe three halogen atoms 
will be di.^cussed later. On the addition of trimethylsulphine iodide 
to a chloroform solution of iodine, the spectra obtained are identical 
with those of an aqueous solution of iodine containing this or other 
soluble iodide. Tiio compound therefore appears to have the structure 
(I) in chloroform solution also. 

A specimen of the mercuric iodide compound of trimethylsulphine 
iodide was prepared according to Hilditch and Smiles’s method 
{loc. cit.), and its absorption spectra examined. The sub>tiince 
showed no indication of the absorption bands characteristic of the Ij 
group. Thi.s result would be expected, as this substance is certainly 
not a periodide. 

Quinoline I'ri-iodide, 

It appeared of interest, for purposes of comparison, to examine the 
absorption spectra of a periodide of a cyclic base, and for thispiu'pO '8 
quinoline tri-iodide was selected. 
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I'he absorption bands due to the Ig group are observed in such 
ihluio solution that the presence of the quinoline nucleus shoulS be 
practically without effect on the spectra. 

Quinoline tri-iodide wa-s prepared by the addition of a solution of 
iodine in potassium iodide to a solution of quinoline sulphate (Dafert, 
}!onalsli., 1883, 4, 509). The spectra of solutions of this substance in 
chloroform and alcohol are practically identical with those of a 
foltitiou of iodine containing excess of potassium iodide. The sub- 
stance therefore appears to contain the true periodide group, as 
is expected from the ordinary reactions of the substance. 


Some experiments were carried out to determine the amount of 
periodide produced by the addition of sueces.sivcly large quantities of 
substituted ammonium iodides to a chloroform solution of iodine. It 
was found that in thi-s case the amount of periodide produced is almost 
directly proportional to the amount of iodide added, whereas in the 
case of au aqueous solution of iodine this is not the case, 

Thus the spectrum of a layer 35 mm. thick of an rV/1000 solution of 
iodine in chloroform, containing sufficient tetrapropylammonium 
iodide to combine with one lwenty-6fth of the iodine in the solution, 
is the same as that of a layer 5 mm. thick of a solution containing 
five times that amount of iodide. The .same spectrum is also given 
by a layer I mm. thick of a solution containing twenty-five times the 
amount of iodide contained in the lir.st solution, that is, sufficient 
iodide to combine with the whole of the iodine. Similar re.sult,s were 
obtained withtetraethylammonium iodide. 

.\b6gg and Hamburger [Zeitsch. anorg. Chem., 1906, 50, 403) have 
studied the stability of the higher polyiodides of the alkali metals in 
the solid state by estimating the amount of ioiline withdrawn from 
a benzene solution of this substance by .shaking with various 
iodides. It was found that the stability in the case of the higher 
polyiodidea of the alkali metals was increased with increasinti atomic 
'veigilt of the metal ^ 

From an examination of the spectra of solutions of iodine which 
contain equivalent small quantities of the iodide.s of these metals and 
0 ammonium iodide, it does not appear possible, from the experiment.s 
already undertaken, to detect any difference in the st.ability of the tri- 
wd.des of these metals, a.s the spectra produced are in all cases the 


^ By the addition of equivalent quantities of tetra-methyl-, -ethi l-, and 
piop.v -ammonium iodides to an aqueous alcoholic solution of iodine, 

reaoltVb^rr" It ■'appear from this 

solution^-,' of these subsUnces in aqueous alcoholic 

“Jation are equally stable. 
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So^e preliminary experiments on the effect of temperature 
on the stability of the periodides have been carried out. A layej 
65 mm, thick of an iV/lOOO solution of iodine in water containino 
O'Ol per cent, of potassium iodide was photographed, and the solutio,” 
was then warmed to 30°. From the spectra of the solution at 30°, it 
seen that some of the periodide is decomposed, as the absorption bands 
due to the Ij ions tend to disappear. (A slightly greater thickness of 
layer at 30° was photographed to allow for expansion.) On cooHnn 
the bands gradually reappear, showing that the periodide is repro. 
duced. The spectra, however, still show a slight difference from those 
of the original solution, owing to the partial loss of iodine. 

Exactly similar results are obtained by heating a solution of iodine 
containing a bromide or a chloride. The bands due to the BrI, and 
Cll.i ions tend to disappear at the higher temperature. 

It is hoped to carry out further experiments in this connexion. 

Perbromi(hs. 

The formation of additive compounds of bromine and potassium 
bromide has been investigated by Wildermann (Zeit$ck.physikal. Chem,, 
1893, 11 , 407) and Roloff (Zeitsch. phjsikal. Chem,, 1894, 13,327), 
Worley (Trans., 1905, 87, 1107) found that a solution of bromine in 
potassium bromide at low concentrations contained only the tribromide, 
KBrj. Berthelot {Compt. rend., 1885, 100 , 761) found from the heat 
of solution of bromine in hydrochloric acid that a substance HCl,Br,, 
was produced. 

As mentioned in the former paper on perhalogcn salts, it was found 
that on the addition of potassium bromide to bromine water the 
spectra of the solution show a well-defiaed absorption band, whereas 
neither bromine nor potassium bromide at that particular concentration 
shows any absorption in the ultra-violet.* It seemed possible therefore 
that the formation of perbromides might also be inve.stigated by this 
method. 

Exactly the same spectra were obtained by adciing to the aqueous 
solution of bromine the bromides of the following metals : sodium, 
potassium, rubidium, calcium, strontium, barium, magnesium, and 
cadmium, and also by employing hydrobromic acid, ammonium, tetra- 
methyl- and tetraethyl-ammonium bromides (Fig. 1). All these solu- 
tions therefore contain the group Brj, and it is to tlie presence of this 
group that the absorption band in each case is due. 

On the addition of potassium chloride to bromine water, the spectra 
of the solution .show one .absorption band, and from analogy to the 

* An account of the absorption spectra of bromine in various solvents is 
Kayser’s Ilandbuch dcr Spcdroscopte, 1905, 3, 320. 
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coi'ii'sponding compounds produced by the addition of a bromide 
10 bromine water, the solution probably contains the ion CIBr 
Exactly the same spectra were obtained by the addition of the 
cliloridos of lithium, sodium, rubidium, aalcium, strontium, barium, 
magnesium, cadmium, and aluminium, and also by employing hydro- 
cHorio acid, ammonium, tetramethyl- and tetraethyl-ammonium 
chlorides (Fig. 2). 

As in the case of the periodides, the .amount of bromine in com- 
bination with the bromide or chloride can be approximately determined 
by comparing the spectra of bromine water containing a small quantity 


Fio. 1. 

of oHcillalioyi fr(qw.ncics. 



of bromide or chloride with those of bromine water containing excess 
ot the bromide or chloride. 

In the latter solutions it may be assumed that the whole of the 
om!r '' T '^'■‘1’ ‘he halogen salt, as when a solution of 

of rr Tin certain amount of bromide or chloride the addition 

the nerh °° change in the spectra. In the ease of 

of the quantitative determinations by this method 

111 rr ‘^‘’“hinauon with a halogen salt are 

case of the the corresponding determination in the 

periodides, owing to the rapidity with which the bromine 
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reacts with the water, A layer 25 mm. thick of an iV/lOOO solution 
of bromine in water containing 0-24 per cent, of potassium brorniJe 
gives spectra which are the same as those of a layer 8 mm. thick of 
a solution of bromine containing excess of potassium bromide. If^ 
is probable in the latter case, the whole of the bromine is in combina 


Fin. 2. 


of 0 tcillafioft frequendc^. 



tion with the bromide, then in the first solution approximately one 
third of bromine is in combination with the bromide. 

Similarly, the spectrum of a layer 5 mm. thick of an A/300 solution 
of bromine in water containiug O’O per cent, of potassium chloride i.s 
the same as that of a layer 2 mm. thick of a solution containing 
excess of potassium chloride. It appears, therefore, that in tic 
solution containing the smaller quantity of potassium chloride, appro.’ii 
mately two-fifths of the bromine is in combination with the chloride. 
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As in the case of iodine, no evidence of the formation of any 
additive compound of a fluoride and bromine has been obtained. 

The view of the formation of additive compounds of bromine 
with bromides and chlorides receives striking confirmation from the 
results of determination.s of solubility of bromine in solutions of 
bromides and chlorides. 

The solubility of bromine in different solvents i.s given by 
McLixuchlan (Zeitsch. physikal. Clietn., 1903, 44,617), Winkler {Chem. 
Zeit., 1899, 23, 687), Worley (Trans., 1905, 87, 1107), and others. 
From these results it is seen that a normal solution of potassium 
bromide dissolves approximately four times as much bromine as is 
dissolved by water, whilst a normal .solution of potassium chloride 
dissolves about one and a-half times as much bromine a.s is dissolved 
by water. 

Deteiiniiiations of the solubility of bromine in solutions of mag- 
licsium and cadmium bromides and chlorides were also undertaken by 
the authoi, and it was found that bromine was much more soluble in 
the bromide solution than in the corresponding chloride solution. It 
would .be expected, therefore, that by the addition of equivalent 
quantities of bioniide and chloride to .similar solutions of bromine, 
more bromine would combine with the bromide than with the 
c'liloricle. 

It is seen from the spectra that in an Xjmo solution of bromine 
containing 0'24 per cent, of potassium bromide, one-third of the 
bromine is in oomliination, whilst in a solution of bromine containing 
an equivalent quantity of potassium chloride, only about one-tenth of 
the bromine is in combination. 


Alkyhulphim PtrWomides. 

As m the case of the periodidos, the perbromides of the alkyl- 
sulphine salts may be represented by one of the following formulie : 

O' I -VI, /Br 

(eH 3 ).^SBr,Br., (CH,),.S' Br . 

Br 

i'B-) (IV.) 

By the addition of triinetbylsulphiiie bromide to bromine water, 

tlie solution shows spectra which are exactly the same as those of a 

soulion of bromine containing potas.sium bromide. Similarly, tri 
y Ml pliine chloride added to bromine water givo.s a solution the 
spectra of which are identical with those of a solution of bromine con- 
taining potassium chloride. 

Irom these results it would appear that the substances in aqueou.s 
- u ion contain the groups Bi-j and ClBr,., so that this affords 
ence in favour of formube such as (111) for tlies); substances. 
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It has been shown in the case of the periodides that, in anueou- 
solution, iodine combined more readily with an iodide than wiiii 
a bromide, and more readily with a bromide than with a 
In the case of the perbromides, it is seen that bromine combines more 
readily with a bromide than with a chloride. It seemed of interest 
therefore, to determine whether a bromide combines more readily 
with bromine or with iodine, and similarly to find whether a cliloride 
has the greater affinity in aqueous solution for bromine or tor iodine 

The re.sults of some preliminary experiments in this connexion may 
he mentioned. In an 1000 solution of iodine in water containing 
0'24 per cent, of potassium bromide, approximately one-third of the 
iodine is in combination with the bromide. 

An jV/lOOO solution of bromine in water containing the same 
amount of potassium bromide gives spectra whicli also show that 
approximately one-third of the bromine is in combination with the 
bromide. 

In the case of equivalent solutions of iodine and bromine containiiw 
the same amount of cliloride, it appears that the chloiide combines 
more readily with the iodine than with the bromine. 

Further experiments in this connexion are being undertaken. 

The UxrvEE.siT%-, 

Hir.MIN(!H.\M. 


CLYII . — The Relation he I ween Unrtaturation and Optical 
Activity. Part IV. The Relative Injiueuce of Bi-, 
Quetdri-, and Sexa-calent Sulphur on RoMory 
Power. 

By Thomas Percy IIiLnirCH. 

The comparison of various groiip.s of opticiilly active substances 
containing sulphur h.as .served to show that a bivalent or quadrivalent 
sulphur atom oxei-ts .a greater influence on the optical rotatory power 
than the more saturated .sexavalent sulphur, and, further, that the 
optical effect i.s considerably inci-eased if a second group rich in 
residual affinity is placed adjacent to the iinsaturateii sulphur atom. 
Three different .serie.s of compounds have been utilised for this 
purpo.se, and these will be discu.ssed in the following order ■ 

(1) Hulphur derivatives of ^-auiyl alcohol. 

(2) „ „ „ camphor. 

(3) Alkaloid salts of aromatic sulphinic and sulphonic acids. 
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Derivatives of X-Amyl Alcohol. 

The following table gives, in addition to the molecular rotation, the 
ilocbraic difference between that number and the molecular rotation 
of l-amyl alcohol, in order to display more clearly the influence of the 
uiifatnratod group.?. Since the.se sulphur derivatives contain two 
asyiometrio amyl radicles, the “difference” has been estimated by 
subtractiiig one-half of the observed molecular rotation from that of 
7 -miv 1 alcohol. 

[Mjo. DiHerence. 

?.Amyl alcfiliol, C.;Hn*OH - 4‘5f? ~ 

Di-Aainyl sulphonc, { 05 H„)oS 02 about + 34 about 21 

Di-Z-arayl sulphoxide, (C 5 H,i) 2 SO about + 37 about 23 

Di-Z-:nnyl sulpbiilft, + 42‘67 2y'91 

DU-amyl disulphide, (C 5 Hi;)S’S(Cf,Hn).. +H9'40 79-28 

The di-^amyl sulphooc and sulplioxide were prepared according to 
the methods described by Saytzeff (Annalejif 1866, 139, 354) and 
Beckmann (/ pr. Qhcm.y 1878, [ii], 17, 440), but, as the diamyl 
sulphide used in the preparation was unfortunately not optically pure, 
the figures are given only as some rough indication of the true values. 
The data for diamyl sulphide and disulphide are taken from 
Rrjuchonenko’s figures (/. pr. Cheui.y 1899, [ii], 59, 47, 596). In 
this series, a simple decrea.se in valency of the sulphur seems to be 
accompanied by small increase in optical activity, but wlien two 
bivalent sulphur atoms occur in conjugation, an extraordinary optical 
exaltation occurs, and this behaviour finds a striking parallel in the 
similar cases of camphor derivatives quoted below. 

Derivatives of A-Camph(yr* 

A comparison of some substances related to camphor-/2-sulphonic 
acid is still more instructive : 

[il],;, Difference. 


(Z-Caiiiphor, Cjf|ll,,jO -f- 6S — 

fZ Caiii|)hor-/8*aulphoui(; acifi, CipIIjjO'.SOa'OH + 49 19 

fZ-Camphor-j3-hiiilphoDyl eliloiide, C'j.jUjsO'SOXl + <8 10 

cZ-Dicaraplmryl ^-a-disulphom', CioHjr.O*.S02*.''0/l'],dli'X •• 4-132 2 

iZ-Caiiiphor*/3'.sulpIiinic acid, CioHjjO’SO,!! - 1.'7 22.‘> 

(Z'CaniphoiyI*/3-mercai)tan, C,(,Hiy,6*.8Il + 11 57 

tZ*Camplioi7l-/3-inereaptari acetate, C\ftU,-0‘S'CO‘Cirj - 93 101 

fZ-Camp]ioryl-fl-inercapt.an bpii^oate, “ tO 114 

fZ'Dicamphoryl ,8-di.sulphjde, C\(,H,-0*S.yC,„H,.0 .. .. .. .... -35.5 240 


Reviewing these in detail, it is seen that the sulphonyl chloride and 
disulphone contain the most ** .saturated ” sulphur nuclei, and that 

The itiferoijces from whioh thi-si- ligun-s an- lollocti-d are : caniphoi-j3-sulphoiitL' 
a«il, Keycliltr, Bidl. Soc. ckim., 1893, [iiij, 19 , 12U ; camphor-S-sulphoiiyl ohloiidL', 
.^I’lii.^iraug and Lowry, Trans., 1902, 81 , 1417 ; <‘.imphoryl-a-disulphoiie and -/S-sul- 
phiiiie adJ, Smiles and JliJditeli, Ti.iiis., 1907, 91 , .''d9; oauipliury l-yS-iuereaptau 
and it.K dthv.atives, Lowry and Doniiiugtoii, Trans., 1903, 83 , 479. 
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these possess optical activity of much the same order as camphof 
itself. On the other hand, in the sulphonie acid, there exisp- 
contiguous to the sulphone residue a hydroxyl group possessing some 
degree of residual affinity, and corresponding with this a change ol 
about twenty degrees takes place in the molecular rotation. Cample,, 
(3-sulphinie acid, presumably containing quadrivalent sulphur, shows a 
very pronounced alteration in activity, tar greater even than that ot 
the mercaptan ; it has been pointed out (Smiles and Hilditch, ?oc. dl ) 
that there can be no other possible change in coostitution accom- 
panying the transition from sulphonic to sulphinic acid uale.ss the 
enolio structure were present in camphorsulphinic acid, and the latter 
supposition is at present unsubstantiated by any chemical evidence. 
Hence it must be supposed that the large change in rotatory power is 
due to the increased unsaturation of the sulphur caused by decrease of 
valency, and to the conjunction of the quadrivalent sulphur with the 
hydroxyl group. Other quadrivalent sulphur compounds, .such ,as 
dipheuetylcamphorylsulphouium derivative.^, also show a large negative 
molecular rotation, but, as these are exceedingly oomplicatod and of 
much larger molecular weight, it is not advisable to draw many 
conclusions from them. 

Finally, a well-marked regularity may be observed in the bivalent 
thio-derivatives of camphor. Camphor-/3-merc,aptan shows a dillerence 
of 57" from the molecular rotatory power of camphor, and, fuctlieit 
when other iinsaturated groups are placed adjacent to the sulphur 
atom, as in the acetate and benzoate, this difference is doubled or 
trebled. Host remarkable of all is the chauge observed when two 
bivalent sulphur atoms are conjugated ; here the alteration is more 
than four times as great as for the mercaptan, a difference which is 
strictly parallel with the relations between diamyl disulphide and 
sulphide quoted on a previous page. On the other hand, the rotation 
of camphoryl /3-a-disulphone affords a contrast to this behaviour, for 
in this instance there are two relatively saturated sulphone groups in 
conjugation, and no optical anomaly whatever is observed. It is also 
noticeable that the very enhanced change in rotation in the cases of 
diamyl and dic.amphoryl di.sulphide.s occurs where the conjugated 
uusaturated groups are identical and symmetrically arranged. 

It should be stated that the optical activity of all the above 
substances was measured in alcohol or, in a few cases, in chloroloim 
solution. 


Alkaloid Salts of Aronudic Sulphinic and Sulphonic Acids. 

The study of brucine and cinchonine salts of some currespoiidiug 
sulphinic and sulphonic acids has furnished results leading to con 
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iliisions which at a first glance seem opposed to those drawn from the 
instances. The acids used have been in every case members of 
the .iroiiiatic series, and so, judging from previous experience, one 
, night expect any change due to unsaturation in the acidic group to be 
reinforced by the presence of the contiguous benzenoid residue The 
s,,lts were prepared and purified by the same methods as had been 
previously used (Parts II and III of this series, Trans., 1908, 93 700 
1388 ), and were examined in the polariscope in chloroform solution 
,,t two dilutions, namely, 5 and 2.1 per cent. The measurements were 
made in a 2-dcm. tube at a temperature of 21°, except in the cases 
specially indicated, and the figures obtained, which, together with the 
optical rotatory powers of the parent alkaloids, are collected in the 
following tables, show that a sulphonic acid has in general a greater 
effect than the corresponding sulphinic acid on the optical activity of 
the base. 

I. Jlrticine Sails. 


Percentage 
concentration : 


6 


2^ 

Acid. 


liljJ 

iv]». 


f l^t'jize.nesulphinic * 

-122-0 
- 19-$ 

-480-7 
- 100-1 

-122-0 
- 90-9 

-4S07 
- 108'2 
81-0 

[ IJenzenesulphonic * 

16-1 

88*9 


1 yz-TolucnesiUiihinic 


83-0 


{ y'-TuliieuesiiIjilionie 


70-7 



1 p-XyleDe*2'.«>ulpliiiiic .. 


79-0 

14-0 

8U-1 

\ p-Xylene-2-snlphonic .. 

15-5 

89 -9 


i /j-PiiL*iiDty)sulphinic 

20':i 

317-7 


1171 

84-0 

lyt.l'lu'iiotylsulphouic*... 

Hi 

* Teinpcr.itiire 

84-0 

— 22-'. 

14-2 


II. Cinchonine Salts. 


PiircL’iitaj^'e 
concentration ; 
Acul. 

/ Renzenfsiiliiliiiiic 

i ]5ei!2L'ii(.'su]j)honfc ... 

J;)-TohipUfSulphini(; ... 

ip-TolueneKn]p}ionic... 

J p--\ylf'nt;-2-sfu]phiiijc 

lp--\yIcnc-2-sulphoiiic 

J/>-I'lu-netylsn!phiitic 

i/>-Plieiietylsi’lphoiiic 


■h 222-0 -i 

.. .. + nv-1* ^ 

90-2* 

100-3 

94-9 

114-2 
97-2 
101 -2 
9S-1 

Temperature =2-T 


[M]„. 

• 4>.v0 
4077 
4:11-4 
-142-3 
529 9 
406*0 
4350 
4S0'6 



"N 

[oil,. 

[M].,. 

-- 222-0 

+ CP'S 7 

+ iL' 3 e 

^:*38-9 

90-0 

409-5 

107'0 

481-2 

9',> 0 

401-3 

120-2 


10:: -8 

49S'0 

104-2 

500-0 

105-4 

522 -9 

tlie coiistitutioi 

It is 

genenill’ 


depends uunsuLuuuu 

-c cd to the salts of aromatic sulphinic acids. It i.s generally 

sulphur f events, the free acids contain quadrivalent 

sulphur, for the following reasons. 

(>) As a class they do not possess the stability usu.ally associated 
-■ i compounds containing the sexavalent sulphono residue 

'''1. XCIII. 
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(2) On esterification with alcohols and hydrogen chloride, esters are 
formed isomeric with, bnt distinct from, the alkyl sulphones (Ott 
Ber., 1885, 18, 2493). 

(3) In concentrated sulphuric acid solution, sulphoxides or sn] 
phonium bases may he formed by condensation (Smiles and Pj 
Ilossignol, Trans., 1906, 89, 706) : 

K-SO-OH -p C^Hj-O-CjH, = R-S0-C,H,-0-C5,H5 + H/J. 

On the other hand, the following reactions indicate that under suitable 
conditions a portion at least of the acid exists in the form R’SO, 'H 
and contains sexavalent sulphur. 

(1) Substituted sulphones result from the union of sulphinic acids 
with quinone derivatives (Hinsberg and Himmelschein, &r,, I 895 
29,2024); 

R-SO.H +0:CoH,:0 = R-SOj-C,iH5(OH)2. 

(2) The author (Tr.ans., 1908, 93, 1524) has recently shown that io 
glacial acetic acid solution part of the acid is converted on oxidation 
to a-di.sulphone. 

Again, practically all the reactions of the sodium salts of these acids 
accord better with the sexavalent than with the quadrivalent sulpluir 
formula. Thus with alkyl iodides, sulphones and not sulphinic esters 
are formed (Oito, Ber., 1880, 13, 1272), whilst aromatic a-disulphones 
result by their interaction with aromatic sulphonyl chlorides (Kohler 
and MacDonald, Amer. C/ieni. /., 1899, 22, 224). There are there- 
fore good reasons for inferring that the alkaloid sulphinates contain 
the sulphinic acid in the sexavalent form lUSO^'H, rather th.an in the 
quadrivalent, R'.SO'OH, a conclusion which is supported hy the 
diiiicult fusibility and the stability at high temperatures of most ot 
the .salts described. Comparing the two series of salts from 
R-SOj-H R-SOj-OH 

.Sulphinic Sulphonic ’ 

it i.s evident that in those of the sulphonic series the sulphone group is 
associated with the unsaturated hydroxyl, whilst in the sulphinic salts 
the sulphone nucleus is united to hydrogen, an element which may be 
considered to be completely saturated. The optical behaviour, there- 
fore, falls into line with all the other cases to which allusion Ims been 
made, and it may be said that the effect of a relatively unsatuiateii 
sulphur atom in an optically active compound is to cause an abnormal 
rotatory power, and i.s of a similar nature to that of other types 
of unsaturation previously examined. 
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Experimestal. 

\ Diamyl Sulphoxide, {C 5 Hj|)jSO. 

About 30 grams of f-diamyl sulphide were dropped in small portions 

^ into a large excess of cold fuming nitric acid. After the 
(if 4 vigorous action had subsided, the mixture w.as set aside for a few 
iniiwtes, and then poured into a largo bulk of water (.Saytzelf, foe. cit.). 
'flje sulphoxide separated as an oil which quickly solidified j after 
ffci'vstallisation from light petroleum it formed short, colourless, waxy 
uiisuis, melting at 40° ; 

01108 gave 0-2563 COj and 0-1147 IIi,0. 0 = 63-09 ; 11 = 11-50. 

CjjHj^OS requires C= 63-16 ; H = 11-58 per cent, 

VDiamyl Stilphone, (CjH,,).>S0.2. 

The sulphoxide was oxidised by exce.s.s of powdered potassium 
periuanganate in glacial acetic acid solution in the cold. After 
dilation with water and removal of the excess of permanganate with 
sulphurous acid, the product solidified. On crystallisation from light 
[Cti'oleum it separated in long, colourless needles, which melted at 
15-30° : 

0-2TS5 gave 0-5922 COj and 0-2007 HjO. C’ = 57-98 ; H = 10-40. 

CiuHonO^S requires 0 = 58-25 ; II = 10-6S per cent, 


Brucine Salts. 

Hi'uchie Benzenesulphinaie, C2jH.yp^Nj,C,;H.-SO.,H,2H,,0. — Cream- 
coloured, cubical crystals, melting and decomposing at 209° : 

0 1548 gave 0'3438 CO., .and 0 09 12 H.,0, C = 60-56 ; H = 6-55, 
C',,ll3,jO|;N2S,2H20 requires C = 60-84 ; II = 6'29 per cent. 

Emcine Benzenesulplionate, C.j3H.2,jOjN.2,C,3H2-S03H,6in20, — A very 
deliquescent, cream-coloure*! powder, sparingly soluble in alcohol or 
chlotoform and insoluble in acetone, loses water at 100 — 105°, and 
melts at 207“ : 

o-lllo gave 0-2319 CO,, and 0-0735 H.^O. C = 52 0G ; H = 6-72. 
C.,.jH3.,0-hf3S,61H.,0 requires C = 52-02 ; H = 6-r3 per cent. 

Brucine ^-Toluenesidphmale, 0.,3lI.,,;03N2,CCH2-S02ir. — Large, white 
prisms, fairly soluble in alcohol, melting and decomposing at 
210-245'- : 

0 1052 gave 0-2531 CO., and 0-0583 ILO. C = C5'61 ; H = 6-10. 

requires C = 65 45 ; II-O'IS per cent. 

Si'ucine i:~7^oluenes7ilp/i07iatef C23Hg,.p^N.„C\H-'yO^TI. 2,1 H.,0. — 

5 p 2 
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Slender leaflets, melting at 115 — 116“ resolidifying and underoQjj,,, 
no further visible change below 230“ : “ 

0-1457 gave 0-3160 CO„ and 0-0855 HjO. 0 = 59-14 ; H = 6-52 
C3„ll3^0jN2S,2jnj0 requires 0 = 58 92; H = 6-38 per cent 

Brucine p-Xylene-2-8uljjhinale, C23H23OjN2,CgHg-8O2H,21T20 
white, microorystalline powder, sparingly soluble in water, readil 
so in alcohol, melting and slightly decomposing at 223° : ^ 

0-1574 pave 0-3588 COj and 0-0942 lIjO. 0 = 62-18; H = C-65 
03 jH3803NjS, 2H20 requires 0 = 6200 ; H = 6-67 percent. 

Brucine p-Xylene-2-sulphonate, C2jH250^N2,CgUg-S03H,2H 0 
white, microorystalline powder, sparingly soluble in water, meltino at 
180°: 

01515 gave 0-3374 COj and 0-0911 HjO. 0 = 60 73; H = 6'68 
C3jH3g0jN2S,2H20 requires 0 = 60-39 ; 11 = 6-49 per cent. 

Brucine i^Phemtylsulphinate, 

Very small needles, softening indefinitely at 215 — 220°; 

0-1888 gave 0-4252 COj and 0-1086 H.^. 0 = 61-41 ; H = 6-39. 
CjiHjgO-NjS,! JHjO requires 0 = 61-28 ; H = 6-43 per cent. 

Brucine ^-PhenelyUulplumate, C., 3 Hjg 04 N 2 ,CgHg O-SO3lT,2JHj0,- 
Compact, white tablets, melting and losing water at 116— 117°, then 
resolidifying and remaining untused at 260° ; 

0-1096 gave 0-2339 OOj.and 0-0615 HgO. 0 = 58-20; H = 624. 
C3,H3g0gN.,S,21H.20 requires 0 = 58 02 ; H= 6-40 per cent. 


Cinchonine Salts. 

Cinchonine Benzcnesulphinule, C,2H22ON.„CgHj-S0,,H,C.,ll|;0.— 
Small, white needles precipitated from alcohol by ether, sparingly 
soluble in water, melting and decomposing at 214° ; 

0-1500 gave 0-368-2 COj and 0-0942 H,,0. 0=66-92; H = 6'98, 
CjjHjgOjNjSjCjHgO requires 0 = 67-22 ; H= 7'05 per cent 

Cinchonine Benzenesulphonate, CjgH22ON2,Cgir5'SO3H,6JHj0,— 
White, deliquescent prisms, very soluble iu water, sparingly so in 
chloroform, decomposing indefinitely at 105 — 110°: 

0-1180 gave 0-3291 00.^ and 0 0731 H^O. 0 = 52-94 ; H = 6-S8. 
C25H2jj0gN2S,6|Il20 requires 0 = 52-72; 11 = 7-21 percent 

Cinchonine p-Toluenesulphirutfe, CjgHgjONjiCYlO-SOjHjHjO.- 
Very small prism.s, sparingly soluble in cold water, melting at 1*J8 ; 

0-1043 gave 0-2665 OOj and 0-0641 HjO. 0=67 07; H = C-83, 
requires 0 = 66-68 ; H = 6-84 per cent. 

Cinchonine ^TolueneaulphmMle, CjgHjgONgiCjHj-SOjlMlHjO"" 
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scales, melting indefinitely at 70—75°, resolidifying 

abore 100°: 

0-1816 gave 0-3808 COj and 0-1100 HjO. 0 = 57-19; H = 6-73. 

requires 0 = 57-05 ; H = 7-13 per cent, 

diHc/iCHfae C|qH2^0N'2,HgH3*S0,,H,3H20,-”~ 

Thin leaflets, sparingly soluble in water or alcohol, evolving 

,vatei- and melting indefinitely from 115—120° : 

0-1948 gave 0-4438 GOj and 0-1298 HjO. 0 = 62-12; H = 7-40. 
Cj,H5j0jNjS,3ir20 requires 0 = 62-55 ; H = 7-34 per cent. 

(JinchouiTis p-Ayffiwe-2-sn7pAo?Mtt6, C^aH^jON^iUgHriH'^OgTTjO^IIgO.— 
Lo]i<r, white needles, somewhat sparingly soluble in water, molting 
and evolving water at 110° : 

01300 gave 0'2940 COj and 0-0801 HjO. 0 = 61-07; H = 7-39. 
CVH3204N’2S,2.’iH20 requires 0 = 61-70; H = 7-05 per cent. 

Cinchonine p- PhonetylsvXphinoM, .,,CgHf,0-S02H,C2H30. 

Chi-stei-.s of long, slender needles, darkening at 235—230° : 

fl'll'lS gave 0'2716 CO.j and 0-071 1 H.^O. 0 = 65-97; H = 7'04. 

requires 0 = 66-16 ; H = 7-22 per cent. 

(Cnciionine ^Plienotylsnlphondtet 

An c.vccediiigly deliquescent powder, moderately soluble in chloroform : 

0-155,2 gave 0-3184 00.2 and 0-0958 H„0. 0 = 55-98; H = 6-86. 
C2;H,.,05 NjS, 44H20 requires 0 = 56-14 ; H = 711 per cent. 

The author's thanks are tendered to Assistant-Professor Smiles for 
much helpful criticism. 

Tii.s OiiGAXic Ciie,MisTiir LABon.rrouv 
0.vivER.5i-rv College Lo.-«uos. 


CI.YII r . — CoprostoroL Part I. 

By Charles Dobee and John Addyman Gardner. 

1862 Austen Flint, jun., in the course of an investigation in which 
be attempted to show that chole.steroI is a product of the metabolism 
of nervous tissue which is excreted through the bile, isolated from 
human fieces a cholesterol-like substance to which he gave the name 
of stercoriiie. This, under the name of coprosterol, was again 
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described in 1896 by Bondzynski 1896, 29, 476), and 

carefully examined by Bondzynski and Humnicki [Zeitsch. physki 
Chtm., 1896, 22, 396). Tliey showed that it was an alcohol, yielding 
characteristic derivatives ; that it was saturated towards bromine, and 
that it ^iXVG the cholesterol colour reactions in a modified form. As a 
result of tbeir analyses, they assigned to it the formula and 

regarded it as a dihydrooholestcrol formed by bacterial reduction in 
the intestines. This view was supported by their observation that 
cholesterol given by the month appeared in the fjcces as coprosterol 
Tliat coprosterol is produced by a bacterial action in the gut was 
rendered still more probable by the work of Miiller {Zeitsch. physiol. 
Chem., 1900, 29, 129), who found that on a prolonged milk diet, btlic 
course of which putrefactive changes in the intestine are reduced to a 
minimum, cholesterol only was excreted in the faeces and no coprosterol. 
Our own observations (Proc. Roy. Soc.y 1908, 80, B, 212, 228) have 
made it clear that neither cholesterol nor a derived product i.s ever 
found in the fsecesof herbivorous animals, unless administered as such, 
in which case it is passed unchanged. In the case of eornivorous 
animals, such as the dog and the cat, wo found that the fieces normally 
contain small quantities of cholesterol, but that on a diet of raw brain, 
which coutains some 2^- per cent, of its weight of cholesterol, this 
substance is entirely converted during its passage through the intestine 
into coprostei'ol. This discovery enables us to obtain pure coprostoiol 
in considerable quantity. Thus in fourteen days a dog consumed 
2 kilos, of brain and produced 17 grams of coprosterol. The output 
of the human subject on norm.il diet is very small, in our experience 
rarely amounting to more than 0*25 gram per day. and it is accom- 
panied by a red, unsipouifiublo oil, which makes its purification very 
difficult. Bondzynski and Humnicki made numerous attempts to 
convert cholesterol into coprosterol in vitro by the action of various 
bacteria, but without success. Our own series of experiments, u;ing 
B. coli convniniis, also led to negative results. 

The physiological importance of these substances, and the explana- 
tion that had been given of their relationship, has led to various 
attempts being made to settle the question by studying the reduction 
of cholesterol by chemical means. The unsaturated liuling of 
cholesterol is, however, not readily reduced by the ordinary agent- 
In 1904 C. Ncuberg (Salkowski, Festschrift., 1904, 279) stated that, 
by the action of sodium in boiling amyl-alcoholic solution, he ha 
succeeded in ledncing cholesterol, and that among the piodiicts 
of the action he had found coprosterol. He had, in fact, obtame 
a saturated alcohol apparently of tho formula ^ 

between 124'^ and 126'^. The difference between this melting pom 
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and the 95“ attributed to oatural eoprosterol, he explained by the 
statement that Bondzynski s product was not a single substance. 
Bv repeated crystallisation of a sample from human feces, Neiiberg 
able to raise the melting point to 99—100“ and suggested 
tlait by suitable purification it would be possible to rai.se the melting 
point still further, until it approached that of his artificial product. 
^Ve can confirm the fact that the melting point of coprosterol i.s 
S9-100“ {loc. oil.), but we were unable after elaborate crystallisation 
to raise it above this, and, when coprosterol was regenerated from 
highly purified esters, its melting point remained unaltered. The action 
of sodium and amyl alcohol on cholesterol was again examined in 1906 
by Diels and Abderhaldea (Ber., 1906, 39, 884), who obtained a 

crystalline compound which sintered at 118“ and melted at 124 126“ 

and characterised it as a saturated secondary alcohol of the formula 
CUH^jO. This substance they named o-chole.stanol, and con.sidered 
it to be diliydroeholesterol. 

On the other hand, Windaus (i?«r., 1907, 40, 2637) obtained the ' 
same compound by the action of sodium amylo.xide, and therefore gave 
it as his opinion that a-oholestauol was not a reduction product, but 
was produced by the linking up of tlie unsaturated side-chain of 
cholesterol with the formation of a new ring in a manner analogous 
to that of the condensation of the olefinic terpene.s to cyclic terpenes 
and proposed to call it c^cfocholesterol. 

In the paper referred to above, Diels and Abderlialden also showed 
that cholestououe, on treatment with sodium in amyl-nlooholic solution, 
was reduced to a saturated secondary alcohol of the formula 0,,-lI 0, 
which was not identical with that obtained from cholesterol." This 
/3-eholestanol, as it was called, melts at 143“ and gives a ketone 
melting .at 129“ That this .substance is the normal dihydrocholesterol 
has recently been clearly shown by It. Willstatter, who’obtained it in 
a practically quantitative yield by the reduction of cholesterol in 
ethereal solution with hydrogen in the presence of platinum-black 
(iV., 1908, 41, 2199), 

This observation makes the bypothesi.s of Windaus as to the 
relationship of cholesterol and a-cholestaiiol a very probable one 
more especially as Diels and Liuu {Be,-., 1908, 41. 554) have proved’ 
that the tiro compounds are not geometrical isomerides, since two 
diflerent cholcstanes can be obtained from them. Tlie same authors 
have, however, shown that sodium auiyloxide can act as a reducincr 
agent, since cholestenone under its influence give.s a-cholestanol, so 
a apparently reduction and coudeusation in this case take place 
mu taueoii-sly. These relationships may be summarised in the 

In Ifurinn- - 
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Gholestei'ol Cliolesteiioiie 



Na^r amyl alcohol Sodium amyloside Hydrogen Na + ainyl alcoh..] 



a-Cliolestanol ;3-CTLolcstanol 


Diels and Linn further showed (/?«)•., 1908, 41 , 260) that when 
cholesterol is heated to 300" in the prosenee of a trace of iron salt 
cholestenone is produced, together with an isomeride of cholesterol 
which they called /3-cholesterol. Thi.s yields a dibromide and e.sters 
identical with those of cholesterol itself. It was also obtained by 
the reduction of cholestenone with sodium and ethyl alcohol, so that 
this reagent does not appear to act on the unsaturated linking of 
cholostenone. /3-Cholesterol, when heated with sodium and anivl 
alcohol, however, gives o-cholestanol. 

It will be apparent from these results that no derivative resembling 
coprosterol has so far been obtained from cholesterol by the actirtn of 
the reducing or isomerising agents hitherto tried. It seemed to ns, 
therefore, desirable to attack the problem from the other side, and to 
study the action of oxidising agents, and also of sodium amyloxide, on 
natural coprosterol in order to ascertain whether any of the product.? 
so obtained were identical with those formed from cholesterol, We 
dud that coprosterol is readily’ oxidised on treatment with the 
theoretical quantity of chromic acid, with the production of the 
corresponding ketone, coprostanone. Under the influence of sodium 
amyloxide, coprosterol is converted into an isomeric substance, which 
we name for the present ^ coprosterol. The esters of this compound 
■are different from those of coprosterol, but on oxidation with chromic 
acid It yields the same ketone, coprostanone. 


Expeb.ime.ntal. 

Copi'ostanone. 

Ten grams of coprosterol were dissolved in 70 c.c. of glacial acetic 
acid, and a solution of 2*8 grams of chromic anhydride in a little 
dilute acetic acid poured in. On standing in the cold, the liquid soon 
became bluish-grey in colour, and, on wai-ming to 50°, rapidly turned 
green. The oxidation was finished by heating fur an hour on the 
water-bath. The solution, after cooling, was diluted somewhat "ilb 
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ivater, which precipitated the ketone as a sticky solid. This was 
removed by extraction with ether, the ethereal solution being washed 
rrith water and alkali, dried, and allowed to evaporate. The white 
obtained was .somewhat soluble in the usual solvents, but by 
dijsolving it in a mixture of acetone (1 part) and alcohol (3 parts), 
aiul allowing it to evaporate at the ordinary temperature, it crystallised 
well. The yield of pure product was 60 per cent. 

Coproslanone crystallises in beautiful glistening leaves, and, under 
the iiiicro-scope, appears in the form of very thin plates, generally 
square, with one or all of the corners slightly truncated. It melts at 
to a clear liquid. When treated with a solution of bromine 
in carbon disulphide, it rapidly absorbs bromine. This unexpected 
result is similar to one observed by Willstatter and Mayer {Ber., 1908, 
41. 2199), who found that the ketone obtained from the saturated 
)i-ilioleftanol by simple oxidation likewise absorbed bromine. For 
analysis, tlio body was dried in a vacuum : 

0-23]9 gave 0'7132 COj and 0-2478 HjO. 0 = 83 87 ; H= 11-86. 
requires 0 = 83-9 1 ; H = 1 1 -92 j)er cent, 

CoprostiMone aemicarbazone . — One gi-am of the ketone dissolved in 
alcohol was mixed with a solution of 0*3 gram of semicarbazide 
hyili-ochloride in water and 0-22 gram of sodium acetate in alcohol. 
Xlio clear .solution soon became full of white clots, and was allowed to 
ftand for three days, when the organic matter was precipitated by the 
addition of water. The white powder obtained was insoluble in ether 
ami light petroleum, and was boiled out with these .solvents. From 
benzene, it separated in masses, but was not apparently crystalline. 
It was |uu-ificd by solution in benzene and precipitation by light 
petroleum. On slow heating, it shrinks at 187^, melts at 192=', and 
decomposes above 195°. For analysis, it was dried at 100° and in a 
vacuum ; 

0-1802 gave 0-5002 CO, and 0-1854 H^O. 0 = 75-70; H = 11-43. 

018()5 „ 0-5041 CO^ „ 0-1814 H,0. 0 = 76-16 ; H= 1M6. 

0 1825 „ CO. „ 0-1843 H,,0. 0= ;H = ll-00. 

0-19(8 ,, 15-6 c.c. Nj (moist) at 16° and 759 mm. 1n’' = 9-19. 

requires 0 = 76-11; H=10-73; N = 9-54 per cent. 

Ihenylhijdrazim compound . — With phenylhydrazine, the ketone 
reacts readily, but gives an abnormal derivative. Two grams of 
coprostauone were dissolved in 40 c.c. of glacial acetic acid and the 
calculated quantity of the base (freshly distilled), di.ssolved in strong 
ate ic acid, added to the solution. The liquid was warmed at and 
^ ‘tken fur fifteen minutes, when tlie action suddenly set in and a 

P i-j }elIow piecipitate was furmeJ. After some time, this was 
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collected, washed with dilute acetic acid and water, and dried. 
about 50 per cent. 

I'he substance is almost insoluble in absolute alcohol and 
petroleum, which were used to remove colour. The very pale oelitj 
coloured residue was then dissolved in a little warm, benzene, and the 
solution mixed with an excess ot alcohol. On cooling, small, white 
glancing crystals were formed, which had a needle-like appearance but 
under the microscope were seen to consist of very long, rect,xuir„]j|. 
plates. These melt to a red liquid at 192“' without apparent de 
composition. For analysis, the substance was dried at 100' .and in a 
vacuum : 

0T595 gave 0'5080 GO„ and 0-1557 H^O. C = 86-8G ; H = 10 86 

0-1599 „ 0-5057 go' „ 0-15-24 H.^O. C = 86-25 ; H = 10-59, 

0-0934 ,, 0-2973 CO.^ „ 0-0952 hIo. 0 = 86-81 ; II = ip, 02 ’ 

0-1587 „ 0-5034 00^ „ 0-1555 HjO. 0 = 86-51 ; H = 10-8s! 

0-2213 „ 6-15 c.c. N.> (moist) at 18“' and 763 mm. N = 3-22. 

0-1772 „ 5-7 c.c. N, „ „ 19° „ 760 mm. N = 3-70. 

The normal phenylhydrazone, requires 0 = 8.3-19- 

H= 10-93; K = 5-6S per cent. A substance of the formula 
C.,,.Hj,jCIK-C 5 H 5 would require 0 = 85-9; H=ll-0; N = 3-l, but we 
are not at pre.sent .able to throw any light on the composition of tliis 
compound. It may be mentioned that it is also formed, although iu a 
poor yield, by boiling the ketone with phenylhydrazine. 

Coproitanoneoxime. — One gram of the ketono iu 15 c.c. of absolute 
alcohol was mixed with a warm solution of 0-5 gram of hydroxylaiiiine 
hydrochloride in dilute alcohol, and O o gram of sodium hydroxide, in 
a little water, added. After boiling for two hours, the cooled liquid 
was poured into water, when the oximo separated as a white powder, 
which was collected and dried at a low temperature. It was readily 
soluble in all solvents except ethyl and methyl alcohol, and could not 
be made to crystallise. It was therefore repeatedly extracted with 
warm methyl alcohol, and dried iu a vacuum, when it becaniB brittle 
and easily powdered. On heating, it softened at 69° and molted at 
71', decomposing at 80°. For analysis, it was dried in a vacuum : 

0-1770 gave 0-5208 CO 2 and 0-1880 H,p. 0 = 80-25; H.41-S1. 

0-23C5 „ 7-7 c.c. S, (moist) at 18° and 768 mm. N = 3'81. 

reijuires 0 = 80-70; 11 = 11-72; 11 = 3-50 percent. 

The Action of Sodium Amyloxide on Coproslerol. 

ij/-Copros(eroI . — Twenty grams of sodium were dissolved in 400 c.c. 
of boiling amyl alcohol, 20 grams of coprosterol added, and the 
mixture boiled for eight liours. The liquid was then cautiously 
treated with water, the amyl alcohol layer removed, and washed with 
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iratev and dilute acid. The alcohol waa then distilled off in steam, 
being removed as completely as possible, and the horny mass remaining 
in tlie flask was collected and dried. The solid was crystallised first from 
nnetoiie, which removes oily matter, and then from dilute or absolute 
alcohol. Yield, 60 per cent. 

^^Coyrosterol crystallises from dilate ethyl or methyl alcohol in long, 
pointed needles which form prickly clusters, and from acetone in masses 
of fine, felted needles. It is readily soluble in ethyl acetate, benzene, 
or chloroform, and moderately so in light petroleum, from which it was 
fiinally purified, as coprosterol is very soluble in this solvent. A 
farnple was crystallised three times each from alcohol, acetone, and 
light petroleum. It softened at 115— lie® .and melted at 119° It 
was saturated towards bromine in carbon disulphide solution, and was 
destrorotatory : 

0 S4 gram, made up to 35 c.c. with chloroform, gave a + 2'12“ in a 
2-dcm. tube, hence [a]2’ + 3T55°. 

On analysis, after drying at 100° and in a vacuum : 

0 1588 gave 0-4842 COj and 0-1688 H.,0. 0 = 8.1-12; H=12-51 
0-1829 „ 0-5605 002 .. 0-202.3 HjO. 0 = 83-58 H = 1 2"'-29.' 

C 2 ,H ,30 requires 0 = 83-51 ; H = 12-36 per cent. 

It gave the cholesterol colour reactions in a modified way. When a 
chloroform solution was mixed with an equal bulk of concentrated 
sulphuric acid, the upper layer alone became pale yellow. Wlien a 
saturated solution in cold acetic anhydride was mixed with concentrated 
sulphuric acid, a brown ring appeared, and the upper layer of liquid 
became first blue and then green, whilst in half a minute the whole 
mass of the liquid became brown. 

The secondary alcoholic nature was shown by the preparation of the 
following derivatives : 

-^-Coprost&rol Acetate. The substance was boiled for twenty minutes 
with acetic anhydride, and the liquid poured into water. The acetate 
IS very soluble in most solvents, but readily crystallises from absolute 
alcohol in minute, nodular, or prism-shaped crystals, which are hard and 
gritty and melt at 83—84°. On an,alysis : 

0-ini gave 0-5066 CO.^ and 0-1805 11,0. C = S0-71 ; H = ll-G6. 

01o64 „ 0-4629 002 » 0-164-2 H,0. 0 = 80-72 ; H = 1 1-67. 

^29^60^2 requires 0 = 80-93 ; H = 1 T63 per cent. 

ij/-Coprosterol Benzoate . — ^This ester is not formed by the use of 
puidine and benzoyl chloride a.s in the case of couro.stei-ol (Doree and 
Jiu-dner, he. cit.). One gram of the substance was mixed with 3 c.c. 

0 benzoyl chloride, and heated at 150° for two hours. After some 
imo, the benzoyl chloride was di.stilled off in a vaciuiin. TJio oily 
’’fsi ue was very difficult to crystallise. it was extracted several 
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times with methyl alcohol, dissolved in ether, and mixed with alcohol 
Clear oil drops were then deposited, which soon solidified to masses 
ot needle-like plates, melting at 85 — 86°. It is very soluble in acetone 
benzene, or light petroleum. On analysis : ’ 

0-1681 gave 0-5038 002 and 0-1629 HjO. 0 = 82-71; 

CjjHjjOj requires C = 82-93 ; H = 10-58 per cent. 

Both the acetate and benzoate of i^-coprosterol are saturated 
towards bromine. 

Oxidation to a Ketone . — When treated with the theoretical amount 
of chromic acid in glacial acetic acid solution, coprosterol was readily 
attacked. The product proved to be a ketono identical iu every 
respect with coprostanone. The crystalline form and melting point 
were the same, and it readily absorbed bromine. The semicarbazone 
and the phenylhydrazine compound were prepared, and in melting 
point and other properties were in complete agreement with the 
corresponding derivatives of coprostanone. The phenylhydrazine com- 
pound, on analysis, gave the following figures : 

0-1237 gave 0-3936 CO,_, and 0-1255 H.O. 0 = 80 78; H = n-3-. 

0 1255 ,, 3-95 c.c. N„ (moist) at 21° and 768 mm. N = 3-7. 

The isomerism of coprosterol and i/f-coprosterol would therefore seem 
to be due to the position of the hydroxyl group with regard to the ring 
plane. 

Conclusions. 

1, The formation of coprostanone shows that coprosterol, like 
cholesterol, is a .secondai-y alcohol, and our analyses do not disagree 
with the formula C,4IjjO assigned to it by Bondzynski and 
Ilumnicki ; but neither coprosterol nor its derivatives correspond 
■rvith any of the products obtained by the action of reducing or 
isomei-ising agents on cholesterol, as will appear from the following 
table ; 




Acetate. 

Bonzoatc. 

Kctoiio, 

Al(.'(.lll0l, Cr;H4y.O. 

M. 

in. p. 

in. p. 

in. \\ 

fl-Cliolestimol 

.. 1-26“ 

— 

ur 

110' 

6-Uhol('sl;ni')l 

14:i 

110' 

— 

120 

Copro.sieio] 

.. 100 

88 

122 

6:3 

i/z-Cnpi-oj-tcrol 

119 

SI 

86 

()■] 


so that the relation.'hip of the two substances still remain-s unceitaiii, 

2. The above i-esult.s show that coprosterol is not formed from 
cholesterol by a .simple addition of hydrogen to the double linking, as 
previously supposed, 

3, Whether coprosterol i.s a reduction product of cholesterol which 
has simultaneously undergone structural change or whether it is a 
saturated isomeride of that compound cannot be definitely stated, as 
the combu.stiou method does not enable us to decide between small 
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differences in the number of hydrogen atoms. We do not consider it 
unlikely tliA* coprosterol may have a lower carbon content than 
cholesterol, and may be produced by the elimination of a carbon atom 
under bacterial influence. The anal 3 rtical figures agree in most cases 
equally well with a or a formula. This question we hope to 
solve by a study of the oxidation products of coprosterol. 

The expenses of this investigation were covered by a grant from the 
Government Grant Committee of the Royal Society, for which we wish 
to take this opportunity of expressing our thanks. 

Phvsiologic.vi. Larokatorv, 

Univeesity of London. 


CLIX . — Oxidation of Ilydrocxivhons of the Benzene 
Series. Part 11. Substances containing a, 
Negative Radicle. 

By Hebbeet Drake Law and Frederick JIollwo Pebki.v. 

Is continuation of our work on the oxidation of hydrocarbons of 
the benzene series (Trans., 1907, 91 , 258), we have now studied the 
action of chromyl dichloride on the nitrotoluenes and the chloro- 
toluenes, substances which, owing to the presence of a negative 
group, are difficult to oxidise. With most oxidising agents the 
methyl group is converted into the carboxyl group, and it is not 
po.ssible to isolate the alcohol or aldehyde, which should be formed 
as first products, fly means of electrolytic oxidation, Elbs {Zeitsch. 
EUlctroctieM., 1896, 2, 522) has prep.ared y^-nitrobenzyl alcohol from 
p Iiitrotoluene, whilst Labhardt and Zschoche {ibid., 1902, 8, 93), 
by altering the conditions, obtained a mixture of the alcohol and 
p-nitrobenzaldehyde. Pierron (Bull. Soc. ctiim., 1901, [iii], 25, 852) 
also oxidised o-uitrotoluene electrolytically, and obtained o-nitro- 
beuzaldehyde, hut the yield was extremely poor. We have our-selves 
found it possible to oxidise o-nitrotoluene electrolytically, but the 
yield of the aldehyde is very meagre, never exceeding 4 per cent, of 
the D-nitrotoluene taken. Our method was to suspend the nitrotoliiene 
m a solution of phosphoric acid and sodium pho,splmte, and by means 
of a rotating platinum anode to keep it in the form of an emulsion. 

wmg to the poor yield, however, we did not consider it worth while 
continuing the work. Etard (Ann. Chim. P/iys., 1881, [v], 22, 218), 
on oxidising the nitrotoluenes with chromyl dichloride, .states that 
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he obtained nitrotoluquinone. He appears, however, not to have 
employed the pure nitro-compounds, but the mixture of o. 
;t)-nitrotoliiene obtained by nitrating commercial toluene. ]'l,e 
that he started with a mixed product would not, of course, .affect tlip 
form.ation of the nitrotoluquinono, supposing this to be produeej 
But as a matter of fact we find that, working with the pure product^ 
nitrotoluquinone is not produced, but that with p- and m-nitrotohienp 
good yields of the corresponding aldehydes are obtained, With 
o-nitrotoluene the aldehyde is not formed, but a mixture of chlorinated 
compounds i.s produced, ditard gives the melting point of the 6ub,statice 
which he identified as nitrotoluquinone as 2.37°, and describes 
number of reactions which he carried out to prove that this suhslance 
was a quinone. As a matter of fact, the substance isolated by Ktiird 
was p-nitrobenzoic acid, which is produced by the oxidation of tie 
aldehyde first formed. The melting point of the acid i.? 238°, and it is 
colourless when pure, whereas quiuones are always highly coloured 
It is rather remarkable that o-nitrotolueiie, which is such a useful 
starting point for the preparation of indigo, is so extremely difficuli 
to oxidise to the aldehyde. This difficulty of oxidation is evidently 
due to the close proximity of the nitro-group to the nietliyl group. 

The clilorotoluenes behave normally, and in each case good yields of 
the corresponding aldehydes have been obtained. 

Tlie action of chromyl dichlorldo on benzene, naphthalene, anthracene, 
pheiianthrene, iluorcne, diphenylmetliane, and triphenylmethane has 
also been studied. The first five substances all react vigorously, but 
only traces of the quinones were obtained, the bulk of the products 
consisting of an uninviting s\ibstance having no definite luelling 
point, which was insoluble in alkalis and acids and almost insoluble in 
organic solvents. 

Diphenylmethane gave a theoretical yield of benzophenone, and 
triphenylmethane of tripheuylcarbinol. 

The action between idiromyl dicliloride and hydrocarbons of the 
benzene series containing a negative group is very much slower th.in 
with the iinsuhstituted hydrocarbons. The reaction is accelerated by 
warming, but generally this was not found advisable, as when this is 
done there is always a tendency for the reaction to get beyond 
control. 

Exi’euimestal. 

m-Xitrotoluene . — One hundred grams of m-nitrotoluene were mixed 
with five time.s its bulk of well-dried carbon tetraciiloriile, divided 
into three equal poition.s, and contained in three flasks of about one 
litre capacity. The calculated quantity of chromyl dichloride dis.solved 
in twice its volume of carbon tetrachloride was then added to each flask. 
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XI, e flasks were closed with corks through which tubes containing 
focla-lime or calcium chloride were passed. The mixtures were now 
allowed to stand for four weeks, with occasional shaking. At the end 
of this time, the brown powder which had separated was'filtered by the 
old of the pump, using an ordinary filter paper, which we find is not 
.attacked by the ehromyl dichloride, at any rate when the latter is 
dissolved in carbon tetrachloride. The product was well washed with 
cjibon tetrachloride until the washings were no longer coloured. The 
diuiued product, which, however, still contained a considerable 
quantity of carbon tetrachloride, was transferred to a beaker and 
decomposed with a slight excess of a solution of sodium hydrogen 
sulphite in order to reduce the liberated chromic acid, which would 
otberivise oxidi.se a part of the aldehyde. After decomposition, 
the product was distilled with steam, when a mixture of carbon 
tetrachloride, unchanged nitrotoluene, and OT-nitrobenzaldehyde was 
obtained. Usually sufficient carbon tetrachloride remains in the 
filtered product to extract all of the other substance.s from the aqueous 
distillate, but should this not be the case, an extra quantity i.s after- 
ward.? added. The carbon tetr.achloride extract was dried over calcium 
chloride, aud, after distilling off the solvent, the mixture was fraction- 
ated. By this means, 50 grams of unchanged nitrotoluene were re- 
covered and 41 grams of aldehyde obtained, th.at is, 41 per cent. 
From the residue left after steam distillation, 8 grams of m-nitro- 
benzoic acid were obtained, the melting point of which was 141“ 

The aldehyde was identified by its melting point, 58“, and the 
melting point of its hydrazone, 122“ (this is generally given as 121“). 
A small quantity was also converted into »i-nitrobenzoie acid, the 
melting point of which was found to be 141°. The semicarbazones 
of these aldehydes appear not to have been prepared before. m-Xitre- 
lenmldehyde semicarbazone is pale yellow, and is sparingly soluble in 
most organic solvents. After crystallisation from a large quantity of 
glacial acetic acid, it melted and decomposed at 236“ Analysis gave : 
N = 27'29, 26'75, 

CgHgOjN., requires N = 26'95 per cent. 

Two portions of 50 grams each were dissolved in five 
limes their volumes of carbon tetrachloride and treated with the 
calculated quantity of ehromyl dichloride. After standing, the pro- 
ucts wcie worked up as alro.ady described for m-nitrotoluene, and 
grams of the aldehyde (that is, 60 per cent.), also 2 grams of 
p-mtrobenzoic acid, were obtained. 

The melting point of the aldehyde was found to be 107“, that of the 
P mtrobenzoic acid prepared by oxidising tlie aldehyde, 23S“, and the 
J azone melted at 104“ p-A (tretofzzene semicarbuzone, a pale yellow 
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substance, after recrystallisation from glacial acetic acid, melted m,] 
decomposed at 208°. It is less soluble in acetic acid th.^n 
7K-compound, but more soluble in amyl alcohol. Analysis gave ■ 

N- 27-08. 

CjHgOjN^ requires N = 26-95 per cent. 

o-Nih-ololuene, treated in a similar manner to the above, yielded a 
quantity of a brown precipitate, which appeared similar to that pro 
duced with p- and ja-nitrotoluenes. On working it up, however the 
oil obtained was found not to be the aldehyde, but to consist of 
chlorin.ated nitro-compounds of no fixed boiling point, which on 
distillation, attacked the eyes severely, so that we have not studied it 
further. 

Chlorotoluenes. 

The chlorotoluenes were prepared from the corresponding toluidines 
by means of Sandmeyer’s reaction, and purified by redistillation before 
use. When the chromyl dichloride is first added to the chlorotoluenes 
the reaction is apt to be very vigorous, and on several occasions when 
the mixture was not kept sufficiently cool by standing tho flajh 
containing it in a basin through which cold water wa.s circulated, the 
reaction took place with explosive violence. At the same time, .althoiifrh 
the reaction is apt to be vigorous at the commencement, it is as well 
to leave the products in contact for about two weeks in order lo 
obtain a good yield of the aldehyde. 

o-Cliloroioluene . — From 150 grams of the toluene, which were divided 
into four portions, 66 gr.ams of unchanged substance were recovered 
and 77 grams of the aldehyde were obtained, that is, 51 '5 pel- cent. 
The aldehyde was identified by converting it into o-chlorobeiizoie .acid, 
the melting point of which was found to be 137°. 

\)-C'hlorotolwiu . — From 150 grams of the toluene, 46 grams of 
unchanged substance were recovered and 92 grams of ablebydc were 
obtained: yield 61-5 per cent. The melting point of the acid prepared 
from the aldehyde was 239°. 

m-Chlorotolueiie . — From 110 gr.ams of the toluene, 49 grams of the 
aldehyde (44-5 per cent.) were obtained. The corresponding acid 
melted at 153°. As the semicarbazones of these aldehydes do not 
.appear to have previously been described, wc have therefore prepared 
and analysed them. 

o-Chlorotoliiene semicarbazone separates from pyridine in white, 
glistening plates, melting at 225 — 226°. Analysis gave : 

Cl = 18-01. 

CgHjOXjOl requires Cl= 17-95 per cent. 

v-CUwoivhieiie mnicarhazone crystallises from pyridine in white, 
glistening plates, melting at 230°. Analysis gave ; 
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C1 = 1S-00. 

CsHgONaCl requires Cl = 17-95 per cent. 
ra-CMoroiolue7W semicarbazons crystallises from pyridine in white 
giisteniiig plates, melting at 228°. Analysis gave : 

" Cl = 17-89. 

OsHsONjCI requires Cl = 17-95 per cent. 

All the semicarbazones are practically insoluble in organic solvents 
vitli the exception of pyridine and glacial acetic acid. 


Phenanthrene, Anlhraceite, Naphthalene, and Flnorene. 

Clack powders were obtained from these hydrocarbons when they 
were respectively dissolved in carbon tetrachloride and treated with 
chromyl dichloride. On decomposing the chromyl compounds with 
water, uninviting products, practically insoluble in all solvents, were 
[ii'oduced. Although in the case where anthracene was oxidised there 
was no difficulty in obt.aining the anthranol reaction, ave were not 
.successful in isolating the quinones. 


iJtpMnyhHetmne. 

Thirty grams of diphenylmethane were dissolved in 300 e c of 
carbon tetrachloride, placed in a glass vessel surrounded with wa’ter 
aiid rather more than the calculated quantity of chromyl dichloride 
liissolved in 200 c.c. of carbon tetrachloride slowly run in, the mixture 
being vigorously agitated. When all the chromyl dichloride had been 
added, the product was allowed to stand overnight. A black mas, 
w,ue obtained which was collected and washed with carbon tetra- 
chloride by the aid of the pump until the filtr.ate was colourless. As 
much as possible of the tetrachloride was removed bv pre.--sin.r The 
hack cake was then decomposed with water, and the product subiected 
to steam distillation to remove the remaining carbon tetrachloride. 

Triphemjlmetlmne. 

ca.h!i? t!t^^ in 400 c.c. of 

etiachloride, and treated with slightly more than the 

It shoul/h of ^plienylcai-binol (m. p, 160^) was obtained, 
almost bIack“"“h -^‘'^‘ ‘f'ohloride products 

''at if these a, ‘"‘"'-'‘ohloride, chloroform, ic., 

“'oui-eduowdr bi-ownish- 

^,^ed powder IS obtained. When decomposing them titli water, or, 

o Q 
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as was generally done, with sulphurous acid, the solid should only 
added in small quantities at a time. If large quantities are added 
at one time, the particles are inclined to adhere together, and con 
siderable quantities of resinous products are frequently obtained. 

The action of chromyl dichloride on hydrocarbons of the aliphatic 
series is now being investigated. 

Borough Polytechnic Institute, 

Losno.v, S.E. 


CLX. — The. Measurement of a Homogeneous Chemical 
Change in a Gi(s. {The Thermal Hecomjmitior, 
of Ozone.)* 

By Herbekt Ed.mo.nd Clarke and David Leonard Chap.has. 

Judging by the published experience of those chemists who have made 
a special study of chemical changes in gases during recent years, and 
particularly since Victor Meyer investigated the conditions of the 
union of hydrogen and oxygen, wc should doubtless be compelled to 
conclude that slow pyrogenic changes in gases have their seat of action 
principally, if not entirely, on the walls of the enclosing vessels, and 
that any attempt to measure the velocity of change within a gas itself 
would be unsuece.s.sful, owing to the impossibility of estimating the 
precise effect of surface. 

A moment's consideration, however, will make it clear that if we 
could bo certain that only a small fraction of the total chemical 
change were confined to the gas not in the neighbourhood of the walls 
of the containing vessel, then the effect of surface might be almost 
entirely eliminated by increasing tlie size of the vessel until the ratio 
of its internal surface to its volume became very small. The only 
difficulty in the way of measuring the velocity of a homogeneons 
chemical change in the gas would then be the practical one attending 
the use of a vessel the dimension.s of which were large enough for the 
purpose. 

In the present communication, we shall show that, as a matter of 
fact, tho iullueucB of surface on the rate of thermal decomposition 


* Comiiai'B E. Warburg (.Vftriiiipst';/'. K. Akad. jn^s. BcrUn. IttOl, 48, tt-r), 
also E, P, Perinan and It. II. Greaves (/’rw. Boy. Soc., 1908, A. 80, n 
neither of the above ],ajiers is the special [loint dealt witti iu the rieosiit ram 
numicatiou adeijuatidy discussed or in ve.stigated, the attention ot tho aut ois 
having been dii'ected towards other objects. 
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„t ozone at 100° m a glass vessel becomes negligible when the vessel 
is increased m size to quite moderate and convenient proportions. 
0„r re.siilts for the rate of decompo.sition of ozone under these 
foiiditions are therefore the drst recorded examples of measurements 
of the velocity of a strictly homogeneous change in the gaseous 
state. 

If a gas of given composition undergoes slow chemical change 
in a vessel of volume V and area A, the rate of change may be 
expressed approximately by 

+ iA, 

where X is a constant depending on the composition of the gas, 
ami i is another constant depending both on the composition of 
the gas and the nature of the surface. 

Tlie rate of change per unit volume will be 

V’ 


and if the action is accompanied by alteration 
shall have 


Bp 

87 ®= 


X + 


kA 

V’ 


of 


pressure, we 


p being the pressure at a time t. 

In our experiments, two vessels, of which the ratios j were known 

to be very different, were filled with the same sample of ozonised 
oxygen, and heated side by side in a bath of boiling water. The rate 
of increase of pressure was in all cases about the same in each vessel 
k f 

proving that the term depending on the nature of the surface. 


could be neglected, and that the rate of decompo.sition could be taken 
as directly proportional to K, a constant the value of which at any 
given temperature and pressure is determined .solely by the composition 
of the gas. 


E.vperimestal. 

Oxygen, prepared by heating potassium permangan.ate, was first 
passed m a slow stream through aqueous potassium hydroxide, and 
then dried with concentrated sulphuric acid. The gas was submitted 
to the action of the silent discharge in a glass ozoniser, all .air having 
bp previously swept out of this part of the apparatus by a curren°t 
0 oxygen. To ensure uniformity of composition, the gas issuing from 
pzoniser rvas collected in a large globe over concentrated sulphuric 
aci , and allowed to stand some time before being used. 

method adopted for filling the vessels with ozonised oxygen and 

5 Q 2 
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for measuring the changes of pressure in each will be understood by 
reference to Fig. 1. 

The bath .1/ contains water, which is raised to the boiling point before 
the filling of the apparatus is started, and maintained at the same 
temperature while the pressure measurements are being made th 
level of the water in the bath being kept constant. 

Ozonised oxygen is forced, under pressure, from the globe in which 
it has been collected into the tube *. The gas then divides into two 
streams, and, passing the opened taps m and re, reaches the immersed 
vessels A and 71 by the capillary tubes o and p. The displaced air 


Fig. 1. 



pas.sea along d and e, and finally escapes through the sulphuric acid 
contained in the reservoir D, the tap ff being open. 

When all the air has been swept out of the apparatus, the capillaries 
0 aud p are sealed off at the constrictions a and /S, and immediatelj 
afterwards the pressure of the air above the sulphuric acid in 5 is 
increased by blowing through the tube s, so as to drive sulphuric acid 
into the manometer capillary tubes d, e, and f. A convenient portion 
of the scale having been chosen, the positions of the sulphuric acid, 
k, I, 7t, in the tubes are carefully recorded. 

The capillary tube f communicates directly with a large glolie, C, 
contained in the bath of boiling water, and, since this tube has a 
volume very small in comparison with that of the globe, any movement 
of the sulphuric acid in it cannot appreciably alter the pressure of the 
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■ ■ (.‘nclos0<l iu the globe. The perpendicular distance between h and k 

■ tliei'ctors a direct measurement, in terms of a column of sulphuric 

Fig. 2. 

Vessels I and Jl.— [A V'l A' V=2-2i]. 



lime in hours. 

acid, of the difference of pressure in C and A. In measuring the 
Tai’iation in this difference of pressure at known intervals during 

Fig. 3. 

Vessels I and II. — (.iV'/A'V=2'2i). 



r \ ' ; 

0 5 1-0 1-5 2-0 2-5 3-0 3 5 4 0 
J'lme in hours. 


The fact [hat the eun cs in Fig.s. 2 and 3 (the records of the results of two successive 
f'-Xiuririiints with the same vessels) are similar, indicates that the rate of 
dci-Diupo.sition of tlie ozone is indcjiemlcnt of (he length of time that tlie 
surface ol lire glass vessels used has been heated in contact with t)ie de- 
composiiig gas. 

the progress of the decomposition, the sulphuric acid is always brought 
to the same point, so as to beep the volume of gas iu A constant. 
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The readings then furnish a series of numbers from which the rate ot 
increase of pressure in A can be deduced. ' 


Fio. 4. 

Faseh II and. III.— {A F’j AT =2-11). 



Time iiL huars. 


Fig. 5. 

Vmih UI (VAd. Ii\-{AriA'r=^-71\. 


16 

M 
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4! - 


■r:, I fi 20 2 ') HO 3-5 i'O 4 ". *•') 
Tim-: in hours. 


In the same way the increase of pressure in B can 
The curves obtained by plotting the readings are 


be found, 
shown in Figs. 


3 
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to S. I’or convenience in reference, the points corresponding to the 
jocreinents of pressure in the larger vessel are indicated by circles, and 
those corresponding to the increments in the other by cro.sse.s. The 


Fig. 6. 

Vessels 111 and IV.—{AV'IA'V-efTl), 



Time in hours. 


nb.sciss;n are the times in hours counting from tlie first readin'^ 
ard the ordinates are the increments of pressure in centimetres of 
sulphuric acid. 

Fig. 7. 

Vessels II and V. — [AV'l.V V~'.yi\‘2\. 



Ti.nc in hours. 

If reference be made to these diagrams, it will be seen that the 
iressure.s in both vessels increase at the same rate, although the value 

he lalio p for one vessel varies in the different experiments 
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between twice and seven times that of the same ratiu f,,„ 
other. 

We shall not discuss the question of the order of the reaction 
the influence on its rate of gaseous impurities, such as nitrogen and 
aqueous vapour, has been quantitatively investigated. 


Dimensions of Vessek Used. 

Tn the experiments, five different German-glass vessels have bee 
used, the dimensions of which are given in the following tables ■ 




V. 

A. 

No. 

Form. 

C.C. 

sq. cms. 

r 

. Cylinder 

138-5 

216-8 

II 

>» 

30-0 

104 '6 

Ill 

»> 

130-5 

216-2 

V 

SplK'ie 

161-5 

H3-4 


Fig. 8. 



2'imc ill hDurs. 


cms~‘. 

I'.bi] 

3 - 4 !) 

1 ‘135 


A and V are the internal surface and volume respectively. Vessel 
No. IV was a cylinder 28 cms. long, enclo.sing a shorter concentric 
cylinder of less radius, closed at both cuds, and 26 '2 cms. in length. 
The volume and surface dimensions of this vessel are given belmr, I'l 
and d, being respectively the internal volume and area of the outer 
cylinder, and and ul., the external volume and area of the inner 
cylinder. The ratio of the total surface in contact with the gas to the 

jf, + jIj 


volume of the ga.sis therefore given by 




No. 

Form. 

V,. 

J',. 

A,. 

A... 

.■U~A 

r.'-r 

IV 

Cyliutli-r within 
cylinder 

C.C. 

128-5 

c.e. 

93-5 

sq. cms. 

212-4 

sq. eui-s. 

175-5 

cms ’• 

11 -OS 


If in an experiment the ratios of internal surfaces to volumes in the 
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^ j , AV 

two vessels be ^ and the expression ^ gives the number of times 

the .surface per unit volume of the first vessel i.s greater than that of 

the second. 

With each curve the corresponding value of the ratio — is given 

Xtif' results demonstrate that under suitable conditions the 
rlpcompnsition of ozone is practically a homogeneous chano-e. 

W e desire to offer our best thanks to Mr. Underhill, of this College, 
for his kindly assistance in the later stages of the work. 

,SlH LF,r>LINK JENKrNS bABOK.ATOItl RS, 

Jksus Cor.LKCK, 

OxFOlfO. 
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two ves.^cLs be ^and the expression ^ gives the number of times 

the surface per unit volume of the first vessel is greater than that of 

the second. 

With each curve the corresponding value of the ratio — ' is viven 

^ i JT 6*vou. 

T],e results demonstrate that under .suitable conditions the 
Jocomposition of ozone is practically a homogeneous change. 


\Ve desire to offer our best thanks to Mr. Underhill, of this College 
for his kindly assistance in the later stages of the work. ° ’ 

SiK LeOLINE JE-NKI-NS Labor.^tohik.s, 

.Fksi's Cdm.eof:, 

OxfUJlD. 


CLXl— ?7ie Frepevation of Dfulphidcs. Fart IV. 
Edem of DithiodiglpcolUc and FJuhioddactyUc 
Acida. . 


Hy 
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1907, 91, -2021) we have shown that 
.benzyl disulphide is readily obtained by .submitting .sodium benzyl 
taiosu phate or the mixture resulting from the interaction of benzj 
c Im-Ide and sodmm thiosulphate in aqueous alcoholic solution, to 
ekctrolytic reduction m a divided cell. It has already been shown by * 

S twtr Slator, Trans., 1004,85, 1286; 1905, 87, 

HA that the monohalogen substituted derivatives of the fatty acids 
an rea Ily react with sodium thiosulphate, and. on subL^^n 
mixture obtained by the action of sodium thiosulphate on ethyl 

-Wi -z,;: sri;'"'- •” 

contains an t r • pieaent communication 

dithiodi^l „ “ preparation of dimethyl and diethyl 

have been known f corresponding with these esters 

diethyl dithiodiclvrol I ®4crs, with the exception of 

‘1 t- 

pared. ’ ’ “ah seem to have been pre- 

viTai? Prep-aration of 

5 K 
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these dithio-acids have generally consisted in the oxidation of th 
corresponding thio-acids (mercaptan acids) by means of iodine 
ferric chloride, thus : 

HS-CHj-COjH Sj(CH2-C02H)2. 

The thio-acids may be prepared from the halogen substituted acids 1 
the action of (a) potassium hydrosulphide, (b) potassium xanthate md 
decomposition of the resulting compound by ammonia. Iho 
method is very simple, but unless special precautions are taken it - 
difficult to obtain a 'pure product. For example, when potassiun, 
chloroacetate is acted on by potassium hydrogen sulphide, not only 
thioglycollic acid produced, but also some tliiodiglycollic acid, because 
of the weak acidic properties of the -SH group in the thioglycollic acid ■ 


HS-CH,-C02K + KHS = KS-CH^-COjK + H H 
KS-CHj-CO^K + OHi,Cl-COjK = (CH2-C02K)2S + KCl. 

Klason and Carlson (Her,, 1906, 39, 732) have shown, however that 
in dilute solution the yield of thioglycollic acid is practically quantita- 
tive, since under such conditions the salt, KS'CH^’COjK, cannot exist 
being completely hydrolysed to HS'CHj'COjjK. 

The second method has found extended application in the hands of 
Holmberg {J. pr. Chm., 1905, [ii], 71, 264 ; 1907, 75, 169) and 
Biilmann {Annakn, 1905, 339, 351 ; 1906, 348, 120), To take a 
particular example, the product of the reaction between potassium 
chloroacetate and potassium xanthate is potassium xanthylacetate ; 


C.Hj-O-CS'SK + CH,CI-CO,K = C^Hj-O-CS-S-OHj-COjK + KCl. 

The corrospoudiug acid is then dissolved in excess of ammonia, and 
the solution gently warmed. On cooling, xanthamide crystallises out, 
.and thioglycollic acid may be obtained from the filtrate by the 
addition of sulphuric acid and extraction with ether : 

CjHs'O-CS-S'CHj-COjH + 2NH3 - 

a^Hs-O-CS'XHj + HS-CHj-COj-NH^. 


It will he seen from the above that the first method often gives 
an impure product, and that the second method is somewhat com- 
plicated ; moreover,-the dithio-acid has still to be obtained from the 
mercaptan acid. 

Comparatively recently, Friedlander and Chwala (Monalsh., I90i, 
28, 247) have shown that ditbiodiglycollio acid may be obtained 
readily by the direct action of a mixture of sodium sulphide and 
sulphur, in such proportions as to give the disulphide Na,Sj, on 
sodium chloroacetate. 

As already indicated, our method of preparation of the esters of 
these dithio-acids is as follows, taking diethyl dithiodiglycollato as an 
example. A mixture of ethyl bromoacetate with a slight excess of 
sodium thiosulphate in aqueous alcoholic solution is heated on th® 
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bath pungent lodour of tho bi'omoacetato has 'dis- 

■ed To the cold solution a slight excess of potassium hydrogen 
is added, and the mixture transferred to the cathode com- 
' fjjijQt of a divided cell, the anolyte consisting of a solution of 
hum carbonate. A rotating platinum cathode, such as is used in 
1 electro-analysis, or similar to the rotating electrode described in 
p Molhvo Perkin’s Practical Methods of Electrochemistrij, p. 198, is 
loved and the theoretical amount of current passed through the 
ritus Very soon after the current has been .started, the 
catbolyte becomes cloudy, owing to separation of the e.ster. At the 
end of the eleetrolysi.s, the ester is extracted hy ether, and the ethereal 
olntion "’ell washed with water and dried ; tlie ether i.s evaporated, 
ind the residual ester pui-ified by distillation under reduced pressure, 
Ic such distillation being sufficient;: 

CO,jEt'CH.,Br C 02 fc:t-CH^-.S., 03 Na. 

2CO.,Rt-G'll2'S'SO'3-l-2H; 

C02EfCH./S-S-ClL-Ca2Et -p -dilSOj. 


The yield of crude ester generally obtained is from 60 to 70 per 
cent. • it is not advisable to pass more than the theoretical current, 
otherwise an appreciable .amount of the ester is hydroly-sed by the 
alkidine catholyte, and a decreased yield results. The object of 
usinv bicarbouato in preference to carbon.ate in the cathode liquid is to 
prevent the formation of free caustic alkali to any extent. TJie presence 
of free eacustio alkali would be detrimental in two ways : it would 
hydrolyse some of the ester, and it would further decompose some of 
the salt resulting from such hydrolysis. It is because of this decom- 
position that dithio-acids and ostei's cannot be prepared by the action 
of can-stic alkali on tho corresponding thio.sulphate derivatives, as is 
the case with dibenzyl disulphide, ic. (Trans., 1908, 93, 1395, 1401). 
We have not investigated the decompo-sition which takes place, further 
than showing that a thio-acid (mercaptau ac;d) is produced, which 
gives the usual colour reactions with ferric chloride, and is oxidised by 
iodine to the dithio-compound. The reaction is probably similar to 
that of sodium hydroxide on the anilide of dithiodiglycollic acid 
(Frerichs and Wildt, AnnaUn, 1908, 360, 105), which i.s decomposed 
with the formation of thio-oxanilide, sodium tliioglycollate, and thio- 
gljcollanilide as primary products. 

That these dithio-esters are so readily formed in the manner 
mjicated is further evidence in support of the statement in our first 
paper (ioc, at.) that the formation of disulphide is due to the electro- 
lytic reduction of the complex thiosulphate anion. The fact that 
dibeczyl disulphide can also be prepared by the action of caustic 
alkali or alkali carbonate on sodium benzyl thiosulphate ( Crans,, 1908, 

5 R 2 



1648 


PRICE AND TWISS: 


93, 1395) does not show that this is the reaction which really 
place during electrolysis, for the following reasons ; (1) The experi- 
ments in which the hydrogen evolved during electrolysis 
measured (Trans., 1907, 91, 2021) prove that hydrogen is aelualij. 
used in the reduction. (2) The reaction with alkali is comparativelv 
slow, whereas the electrolytic action takes place rapidly, (3) pj), 
electrolytic product is practically pure, and yields of more than 80 per 
cent, .are obtained, whereas with sodium hydroxide a very impure pro- 
duct is formed, and the yield is about 60 per cent. 

For complete identification of the eaters, the corresponding acids 
have been prep.ared by hydrolysis of the esters with hydrochloric acid. 
As already mentioned, they cannot be obtained by hydrolysis with 
alcoholic sodium or potassium hydro.vide, because of the decomposition 
which takes place. 

KXPERIMKNTAf.. 

nUihyl dithiodighjcollaU, S 2 (OHj'CO/C.jHj) 2 .— A mixture of 15 
grams of ethyl bromorreetateand 24 grams of sodium thiosulphate with 
60 c.c. of water and 50 c.e. of alcohol (80 per cent.) was heated on the 
water-bath under a reflux condenser for three-quarters of an hour, after 
which lime the pungent odour of the bromoacetate had completely 
disappeared. After cooling the clear solution so obtained, 75 c.c. more 
water and 9 grams of potassium hydrogen carbonate* were added 
(8'98 grams are equivalent to the ethyl bromoacetate taken), and the 
resulting mixture electrolysed in the cathode compartment of a 
divided cell (Trans., 1907, 91, 2021), msing a rotating cathode: the 
anolyte was a 10 per cent, solution of sodium carbonate, the .mode 
being a strip of platinum foil. The current which is theoretically 
necessary is 2'41 ampere-hours, and .since it is advisable to use a low- 
current density in order to make the reaction as complete as possible, 
and at the same time not to allow the process to proceed too long, 
whereby the ester is decomposed by the alkaline liquid, 0-25 ampere 
was passed for about three hours aud 0-5 ampere for the remainder 
of the time ; the area of the cathode, which was of smooth platinum, 
was 0-5 sq. dcm. In order to keep the bicarbonate in excess, 3 grams 
more were added when the change of current was made ; it was 
not advisable to add it all at the commencement of the electrolysis, 
because it would not dissolve completely. 

The ester separated as a heavy oil j it was dissolved ia et ^er, 
the ethereal solution well washed with water and dried; 
evaporating off the ether, the remaining liquid was distilled un er 
a pressure of 14 mm., when it practically all passed over at 
Diethyl dithiodiglycollate is a fairly mobile liquid, heavier 

* The potassium salt is preferable to the sodium salt because it is more solw'''*' 
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stater and possessing a peculiar odour, which is not very disagreeable, 

1 not at all like that which is usually associated with the liquid 
Biercaptans and disulphides. Claesson {Ber., 1881, 14 , 411), who had 
irevionsly prepared this ester from the corresponding acid, describes 
jt ns having an unpleasant odour, and boiling at 280“ under 
atmosplier'O pressure with partial decomposition. 

The average yield of crude ester obtained in each experiment was 
"0 per cent. ; it did not vary much whether the 0'25 ampere was 
,«ed for two or for three and a-half hours before raising the current, 
or whether the current was first put at O'S ampere for some time and 
then reduced to 0'25 ampere. Tho yield was diminished, however, if 
the full number of ampere-hours were passed at 0'25 ampere, or if the 
ciiiTent was passed for much more than the theoretical time.* During 
the electrolysis there was a slight odour evolved, which is best 
described as being similar to that of barm, and which is indicative of 
decomposition being brought about by the alkaline catholyte. lu 
fact if some of the ester is heated with alcoholic sodium hydroxide, 
the same odour is observed, but, owing to it being more pronounced, it 
becomes very disagreeable and clings most tenaciously to one’s 


clothing. 

It is important to wash thoroughly the ethereal solution of the 
ester ; if this is not done, the oil which remains after evaporating off 
the ether has a disagreeable odour, and on distillation some slight 
decomposition occurs, which gives the distillate a decided pink colour; 
the boiling point remains unaffected, however, and distillation of the 
main fraction, that i.s, of nearly all the ester, takes place at a constant 
tomporature. 

The ethyl ester was also prepared from ethyl chloroacetate. A 
mixture of 13 grams of the latter, 26 grams of sodium thiosulphate, 
50 c.e. of water, and 60 e.c. of alcohol was heated for two and a-half 
hours over a small flame under rellax, since ethyl chloroacetate reacts 
imicli more slowly than the bronioacetafe. The remainder of tho 
opeiatioii was .similar to that iilre,a<ly descrilied with ethyl bromo- 
acotate. Ten grams of pot.assinni liydrogen carbonate (theoretical 
i|iiiintity = 9'8 grams) and 50 c.c, inoro water were added at the 
coiiDiieiicoment of the electrolysis, which was continued for 2'63 
ampere-hours, 0'2y ampero Jjeing pa.ssed for about two hours and 0'5 
ampere for the remainder of the time ; four grams moi'O of bicarbon- 
ate were added when the current wa.s changed. The average yield of 
ester was 70 per cent, : 

0'292;j guve 0-57IS ISaSO^. « = 26‘86. 

3G‘92 {M*r cent. 

ri'e saiiip remarks Hit}i re.^iicct yiulJ .T|iply ;ilsi> to the other c.sreis pi ojhd eil, 

'' of tire cathotle wa-s, in '.ach caiie, 0'5 stp dcm. 
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Dimethyl dithiodiglycollate, S,(CH5-C02-CH5)5, was prepared and 
puri6ed in a similar manner to (he diethyl e»ter. A inixturj o[ 
15 grams of methyl bromoacetate, 26 grams of sodium thiosulphate 
50 c.c. of water, and 50 c.c. of alcohol was heated for tbreo-quartcri 
of an hour on the water-bath. For the electrolysis, 10 grajjj 
(theoretical quantity = 9-8 gr.ams) of potassium hydrogen cirbomto and 
50 c.c, more water were added, and the current passed for 2'63 ampere- 
hours, using 0-25 ampere for three hours and O'S ampere for the 
remainder of the time j 3 gram.s more bicarbonate were added during 
the electrolysis. The average yield of crude ester obtained Ira's 
60 per cent,, which is somewhat less than that of the diethyl ester, the 
latter not being so readily attacked by the alkaline catholyte as 
the former, During the electrolysis the barm-like odour becomes very 
pronounced. 

It is especially necessary to wash the ethereal solution of this e.ster 
thoroughly, otherwise, on distill.ation, the distillate begins to sho'v 
a pink colour almost immediately, 6n.ally becoming a rich ruby.red. 
Even when the ethereal solution has been well washed, the last 
portions of the distillate are liable to bo coloured pink. 

Dimethyl dUhiodigh/collule is a fairly mobile liquid, heavier thiin 
water, and possessing an odour similar to that of the diethyl o.ster. It 
distils at 154° under a pressure of 14 mm. : 

0'2294 gave 0'5047 13.aSOj. S = 30'21. 

0.,H,nO,S. requires S = 30'00 per cent. 

DithiodighjeoUie ncid, S.j(CH./C'OjII).j, was prepared by lieating the 
diethyl ester with hydrochloric acid under a reflux condenser until 
a homogencou.s solution resulted, and then e.xtracting the .solution ultli 
ether The residue from the dried ethereal extract svas reciystelliscd 
from a mixture of one part of ethyl acetate and nine parts of beazem; 
the crystals .so obtained melted at 107—108° (compare Biilmra, 
Annalen, 1905, 3 39, .351 ; llolniberg, ZeilscJi. mmrg. Chm., HI07. 56, 
3'S5, who also give reforence.s to the oarlior literature) . 

l)'I991 required lO'OO c.c, of 0'1366 jl/l NaOIl foi (OiuplOv 
neutr.ili.sation. Equivalent ~ 91 '10. 

(',H^.()|S., requii-es eciuivalcnt -= 01 'OS 

DkUujl a dUhioiuaclylMe, S,{CH5te-CO,-C,H,),,, (yas prepared fmia 
ethyl a-bromopropionate. The reaction mixture consisted of 16 
of ethyl fi-bromopropiouate, 23 grams of sodium thio-iilphatp,, o ' 
of alcohol, and 50 c.c. of water, and was heated for 
an hour on the water-bath, h’or the eleeti-olysi^ 9 gianis^o 
hydregen carbohote (theoretical (piantity = 8 8‘1:) and (5 ' 
water wei c added, and tlie current pas.sed for 2-37 ampere- 
0*25 ampere for three and a-haU hours, and 0 5 ampo 
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jemainder of the time ; 3 grams more bicarbonate were added at the 
end of three and a-half hours. There was very little odour noticeable 
dut'icg the electrolysis. The ester separated as a heavy oil ; it was 
treated in the way already described, although in this case it was not 
so necessary to wash the ethereal solution with water, 

Dkihjl a-dithiodilaclylate is a fairly mobile liquid, heavier than 
water, and possessing a peculiar odour similar to that of diethyl 
dithiodiglycollato. It distils at 159° under a pressure of 14 mm. ; 
0‘3442 gave 0*4268 BaSO^, S = 24*00. 

0'2105 „ 0-3713 BaSO^. S = 24-22. 

CioHisOA requires S = 24'08 per cent, 
n-Diihiodil^cli/lic (tcvl, S 2 (CIl]Me.C 02 H) 2 , was prepared by heating 
the ester with hydrochloric acid until it had disappeared. The 
hydrolysis took place very slowly. The solution so obtained was 
evaporated to dryness on the water-bath and the residue recrystallised 
several times from water, in which the acid i.s fairly soluble ; . 


0'1941 gave 0-4282 BaSOj. 8 = 30-30. 

0-1948 required 13-60 o.c. of 0-1366 iP/l N.aOH. Equivalent = 104-9 
0-1976 „ 13-78 c.c. „ 0-1366 .V/l NaOH, „ =105-o! 

roqviros 8 = 30-50 percent., and equivalent = 105-1, 
.Although the above figures show that the acid was pure, it did not 
melt sharply; it showed signs of softening at about 117°, and, as the 
temperature was raised, the crystals clotted together, until at about 
139° they began to melt, forming a clear liquid in which crystals of 
the acid remained .suspended. The last particle of solid did not 
disappear until 1 42°. No matter how often the acid was recrystallised, 
the same phenomena were observed. An examination of the literature 
shows that previous investigators (Morner, Zcilsch. physiol. Chem., 
1904, 42, 353 ; Biilmann, Annalen, 1905, 339, 351) have obtained 
Mmilai- results, but no explanation has boon given. The quantity of 
u-id at our disposal at present is too small for us to investigate the 
iiattoi- fully, but we are preparing further quantities with that end 
n view.* We have found, however, that, on keeping] the acid at a 
mperature of 150-160° for several hours, the equivalent remained 
maUcred(10o-3 instead of 105-1), but the melting point changed- 
-le substance then began to soften at 110°, partly melted at 119°, and 
ae latt particle of solid disappeared at 127° 

S2(CH2-CH2-COvC. 2H,)2, was prepared 
lom ethyl /J-.odopropiouate, the method of procedure being exactly the 

-■n'roa“i\Tr'n!‘pe.‘'rV'''‘ 

Active ThiolacticLrt nitr'^n f'l-''"' “Optically 

■'» crdinanly pren iie 1 - '“'''',"‘^‘7’'° ’ Hesho'vs that a-OitliiodiLaotvlic add, 

-t-nulcus behaviour 
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same as for the a-eeter. The quantities of reagents taken were U-i 
grams of ethyl / 8 -iodopropionate, 17 grams of sodium thiosulphate^ 
50 c.c. of water, and 50 c.c. of alcohol. Seven grams of potassi,„j 
hydrogen carbonate and 50 c.c. of water were added for the electroly,q. 
and the current was passed for T67 ampere-hours, u.sing 0'25 anipjjj 
for three hours and 0'5 ampere for the remainder of the time. Iipj 
grams of bicarbonate were added when the current was increased 
When the mixture was being heated on the water-bath, and also for a 
short time at the commencement of the electrolysis, there was a strong 
garlic odour. The ester separated as an oil, and was treated in the 
same way as the a-estor. 

Diethyl p-dithiodilaclylale has similar physical properties to the 
isomeric a-ester. It distils at 194“ under a pre.ssure of 17 mm, .• 

0'2247 gave 0'3930 BaSOj. S = 24-02. 

0-2182 „ 0-2S36 BaSO.,. S = 24-14. 

CjqHjjOjSj requires S = 24-08 per cent, 

^-Dithiodilactylk acid, f?,j(CH,,-CH.,-CO,H) 3 , wa.s prep.ired fromtlie 
ester by liydrolysis with hydrochloric acid, as in the ca.se of the 
o-aoid. Hydrolysis took place much more rapidly than with the 
o-e.ster, and, on cooling, the acid crystallised out. It was recrystallised 
several times from water, and tlien melted at 155°, although it showed 
signs of softening at a temperature .some degrees lorver. The melting 
point and other properties agreed with those previously observed 
(compare Biilmann, Annalen, 1905, 339 , 351) : 

0-1971 required 13-65 c.c. of 0-1360 .V/1 NaOH, Equivalent- 105-'. 

CgU,(,0,S., requii-e.s equivalent = 105-1 percent. 

We hope to give an account of the physical propertic.? of theosters 
described in tliis paper, and also of homologous esters, in the near 
future. 


Part of the e.vpeiise of the foregoing investigation was defrayed in' 
a grant awarded hy the Committee of the Kosearch Piiiid, for whidi «c 
wish to e.xpi-oss our thank, s, 

Addendmii. — .Since tlie publication of Part IT (Trans,, 1908, 93, 
1395), we have fouinl that Berntli.seu has prepared a number of orgiiuic 
thiosulphate derivative.^, which, unlike those we have so far studied, 
contain tho sulphur- .atom directly attached to the benzene nucleus, 
he has also shown th.-it the corresponding disulphide ;.s produced by 
the .action of sodium hydroxide iAniuden, 1889, 251, 1). I'cresampki 
;;-aminodimethylanilinethio,sul[ihiiric acid, Ni\Ie..’f.yf 3 (NH 2 )'S' 80 j , 
was prepared fmm //-amiiioiliniethylaniline and .sodiiiiii tliiosiilphate 
by oxidation witli pota.s.'ium dicliromatc in the ju-c.scncc of aliiiiiiiuiuu 
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sulphate. On warming with dilute sodium hydroxide, the impure 
disulphide was produced. A preliminary experiment which we have 
made .shows that the disulphide is also readily produced by electrolysis, 
and it is apparently uncontaminatcd by mercaptan, whereas Bernthsen 
states that the isolation of the disulphide in a fairly pure state is a 
matter of great difficulty. 

MTN'icirAL Technical School, 

Birmingham. 


CLXII.— r/te Constituent of the Exx>ressed Oil of 
Nutmeg. 

By FBEDEErcK Uelding Power and Arthur Henry Salway. 

H.4VINT. undertaken a complete study of the constituents of the 
Eutmeg, the essential oil of which has alre.ady been investigated by us 
(Trans,, 1907, 91 , 2037), it was necessary to obtain somewhat more 
precise information than is at present available respecting the 
composition of the expressed oil or fat. An examination of the latter 
appeared the more important in view of the fact that the nutmeg 
is known to posses.s narcotic properties, and tliat the only known 
constituent to which it has been possible to attribute thi.s action 
is myristicin, CjjHjjOj (3-methoxy-4 ; S-methylenedioxy-l-allylbenzene), 
ivliich is a component of the essential oil, and therefore also contained 
in the expressed oil or fat. 

The deficiency of- knowledge respecting the constituents of the 
expressed oil of nutmeg, commonly known as “nutmeg butter,” 

1 ? indicated by the following statement recorded in Lewkowitsch’s 
ihemcal Tedmolixji, and Analysis of Oils, fats, and Taxes, Vol IT,, 

P. I 8 : “ This fat varies considerably in its composition. It contains 
Iron. 1 to 10 per cent, of an ethereal oil, and consists of about 15 per 

Iml 'r tiro rest being a liijuid fat 

acids. The only further information of importance 
„ai mg ,e composition of this fat appears to be the .statement that 
to liquid portion consists chiefly of olein (compare Ivoller A,-cf 
ptrAuti Benedikt,.l«a/iiseder/V«e!(Rd iractsarim, 

P 60") a/u der Fetle und Oele, 1907, Bd II 

varvlilde n”®'' genuine expressed oil of nutmeg is likely to 
recorded co ^ r^''a*'acter, it is quite probable that the statement, s 
on the e composition are based, for tl.e most part 

“ ongm and subject to adulter.rtion. 
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Experimental. 

For the purpose of a complete examination of the consfituetits nf 
nutmeg fat, a quantity of it was kindly expressed tor us by 
Stafford Allen and Sons, of London, the material employed having l)ee„ 
a portion of the same lot of Ceylon nutmegs as that from whirlj 
the essential oil previously examined had been distilled (Trans., igfjj 

91, 2037). 

The crushed nutmegs (23'7 kilograms), after being warmed, were 
subjected to a pressure of 4000 pound.s per square inch, at a tempera- 
ture ranging between 45'’ and 75°, for a period of eight hours, 
and were then allowed to remain under pressure at ,a gradually 
decreasing temperature for about twelve hours. The total amount of 
fat thus obtained wa.s 6'3 kilograms, corresponding to a yield 
of 26'6 per cent. This fat, at the ordinary temperature, was a soft, 
brownish-yellow solid, possessing the characteristic odour of nutmev. 
A portion of the same lot of nutmegs, when finely ground and 
extracted in a So.xhlet apparatus witli ether, yielded 43'9 per cent, of 
fat, 

The total amount of expressed fat was liquefied by a gentle heat, 
and subsequently stirred until it solidified, in ordei- to render it 
perfectly homogeneous. Determinations were then made of the con- 
stants of the expro.ssed fat, of that obtained by extraction with ether, 
and of the expressed fat from which the es.sential oil liarl been 
removed, as also of the total fatty acids. The results were as follow.s; 

Fat ESpressod 
extnictoil fat free ream Total 
E.vpressed fat. by ether. essential oil. fatly ari'ls. 


Mfltiliu point 4S’ iiiT 46’ tS’ 

Dfn,itv .oO'/.PO' 0-93O9 O'ftti? O'Oll.'J O'OOli 

Acid value 11-2 12A M'O 218-3 

.'''apioniticatioii value., t/ l 'i l.sO'.a 19Sta; — 

Iodine value nl'-S la’7 367 23'i 


.An observation by Lewkowiisch tjoc. cil-., p. 710h that the ioliii- 
value of mitnieg fat is not appreciably altered by tlic removal of tlie 
essential oil, cannot be confii nied by the above figure.s. 


Sejiaralion of the, A'f^senlial Oil and Triniyridin. 

A quantity (2000 f^rams) of the expressed fat was heatehl m a 
current of .steafu until the essential oil had been removed ns completely 
as possible. The aqueous distillate, which contained a ijuiuility oF oj , 
had a faintly acid reaction. It was extracted twice with ethei, t 
ethereal liquid bein^^ wa.Aied with a little wale*', dried \\i^tb ai]li}( f 
sodium ^sulphate, ^aiid the ether removed. About -uO 



OF THE EXPRESSED OIL OF NUTMEO. 


1655 


essential oil were obtained, thus representing 12'5 per cent, of the 
ffeight of nutmeg fat employed. The essential oil had the followin<r 
characters : 0*8794 ; a 0 + 22°3O in a 1-dcm. tube.’ 

The aqueous distillate, which had been extracted with ether, still 
contained a very small amount of volatile acid, which, after conversion 
juto a barium salt, was found to consist chiefly of a mixture of formic 
and acetic acids. 

The contenl.s of the distillation flask, after being allowed to cool, 
consisted of a solid cake of fat, together with some water. The fat 
OTS removed and dissolved in hot alcohol, when, on cooling, a large 
amount of a crystalline solid separated. This was purified by several 
crystallisations from hot alcohol, after which it was quite colourless, 
and melted at 54 — 55°; 

0 1453 gave 0*3962 COj aud 0*1588 II,,0. 0 = 74*4 ; H= 12*1 
C 3 ^ 5 (GhHj, 02)3 requires 0 = 74*8 ; H = 11*9 per cent. 

This .substance was thus identified as trimyristin. 


Hydrolysis of the Fatty Oil. 

The alcoholic mother liquors from tho trimyristiu were united and 
heated for an hour on a water-bath with an excess of potas.sinm 
hydroxide. The greater part of the alcohol was then removed, water 
added, and the alkaline mixture repeatedly extracted with ether. 


UnsaimiijiuhU Constituents of the Oil. 

The ethereal liquids, obtained by the extraction of the above- 
mentioned alkaline mixture, were combined, wa.shed, dried, and the 
ether removed, when a quantity (170 grams) of a thick, yellow liquid 
w.a.s obtained. On dissolving this in warm 70 per cent, alcohol, and 
allowing the solution to stand, a small .amount of solid was deposited, 
which was removed, aud subsequently ci*y.stallised from a mixture of 
ethyl acetate .and alcohol. It w.as thus obtained in colourless 
glistening leaflets, melting at 134—135°: 


0 1679, when dried at 105°, lost 0*0094 H„0. lf,0-=r.-u 

0'1090 gave 0*3.304 CO^ and 0*1180 H/). " C = 82T ; 11 = 12*0. 
C,„I[ 3 ^ 0 ,HjO requires 1120 = 5*8 per cent. 
require.s (J = 82*8 ; H = 1 1 *7 per cent. 

Ihe composition of this substance, together with its characteristic 
tolour reactions, establislied its identity as a phytosterol. 


PliytLerof h.''i material, from which tho 

‘’'■'Pirated as above described, wa.s freed freiii 
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alcohol, and the residual product fractionally distilled under 15 qu 
pressure. After several distillations, the following fractions we/ 
collected: 140 — 170° (27 grams); 170—200° (25 grams); 200— 260^ 
(5 grams); 260 — 270° (16 grams); 270 — 280° (55 grams). 

The lowest boiling traction was a limpid liquid, and contained a 
considerable proportion of myristicin, which was identified by means 
of its bromo-derivative (m. p. 128 — 129°). The fraction boiling at 
270 — 2S0°/15 mm. was the largest in amount, and possessed the most 
constant boiling point. At the ordinary temperature, it was a 
yellow, transparent, e.'rtremely viscid liquid, which showed no ten- 
dency to crystallise, even on long standing. Two different prepara- 
tions of this substance were analysed, with the following results : 

I. 0-2523 gave 0-6274 CO, and 0-1546 HaO. 0 = 67-8; H = 6-8, 

0-1145 „ 0-2854 CO‘ „ 0-0732 H.p. C = 68-0 ; H = 7 i’ 

0-1380 „ 0-3452 COa „ 0-0902 HaO. C = 68-2 ; H = 7-3' 

II. 0-1902 „ 0-4736 COa „ 0-1173 HjO. 0 = 67-9; H = 6-9! 

0-2006 „ 0-5015 002 » 0-1268 H-jO. 0 = 68-2 ; H = 7-0. 

Mean 0 = 68 0; H = 7-0, 

CulTnOj requires 0 = 68-0 ; H = 7-2 per cent. 51.W. = 191. 

CisHoaOs „ 0 = 67-9; H = 6-9 „ M.\V. = 318. 

. CjjH’jO; „ 0 = 68-4; H = 7-0 „ M.W. = 156. 

The molecular weight of the substance was deteruiineil by the 
ci-yoscopio method iu benzene solution : 

0-18S9 in 2T73 of benzene gave A(-0-l50°. M.W. = 290. 

0-4205 „ 21-73 „ „ 0-337°. M.W. = 287. 

From a consideration of these i-esuU.s, it would appear probable 
that the substance pos.se.s.«e.s the formula OuHojOa, and this conclusion 
is supported by a determination of its iodine value : 

0-2233 absorbed 0-1707 iodine. 1 = 76-4. 

CjaH,,,0., with one ethylenic linking, requires 1 = 79-9 per cent. 

As the above-described constituent of nutmeg fat is quite dissimilar 
in cbaracter to any subst:ince of the formula Oi^lOjOj which has 
hitherto been recorded, it may be regarded a.s a new compound. 

The substance, 0|.;lI^.O,, i.s very readily soluble in all the usual 
organic solvents, except light petroleum, which di.s.solve.s it but 
sparingly, and it i.s also soliiblo iu 70 per cent, alcohol. It conlaiiis 
neither hydroxyl nor carbonyl groups, .since acetic anhydride, liydro.cyl- 
amine, and semicai-bazide have no notion on it. The substance con- 
tains, howevei-, at least two metboxyl groups, but an accurate 
quantitative determination of the latter w.as not possible owing to 
the continued slow evolution of .alkyl iodide, even after severul houis 
heating with bydiiodie .acid. Tlii.s behaviour is probably tu be atlu 
buled to a dio.xynielliylcuc group which Is only slowly attacked by 
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liyiU'iodie acid. Attempts were made to prepare a crystalline deriv- 
itivo of f*’® substance by acting on it in the cold with bromine and 
nitric acid re.spectively, but only amorphous products were obtained. 
When oxidised with alkaline permanganate, it yielded only uncrystal- 
lisable substances o£ a resinous nature. 

jVs it was thought possible that the above-described substance, 

C might possess some definite physiological action, it was 

kindly tested tor us by Dr. H. H. Dale, Director of the Wellcome 
Physiological Research Laboratories. It was ascertained, however, 
(hat when administered to cats, in doses of 0'5 and 1 gram respec- 
tively, no obvious effects were produced. 

The Fatly Acids. 

The alkaline, aqueous solution of potassium salts, resulting from the 
above-described hydrolysis of the fatty oil, was acidified with sulphuric 
acid and distilled with steam. No acid was found in the distillate 
with the exception of a very small quantity of myristio acid. The 
fatly acids remaining in the distillation flask were then extracted 
with ether, when a ipiantity (about 30 grams) of an insoluble, black 
resin separated. This was collected and extracted with various 
solvents, but nothing crystalline could be obtained from it. 

The above-mentioned ethereal solution was subseijuently washed, 
dried, and the ether removed, when the fatty acids were obtained in 
the form of a solid cake. These acids, when dissolved in chloroform, 
were devoid of optical activity. They were distilled under diminished 
fiiussure, and the following fractions collected ; 205 — 220^; 220 — 246°; 
above 245°/20 mm. ; a small amount of undistillable resin remaining 
ill the flask. 

Fraction 205 — •220°/20 mm. — This formed a solid mass, and 
amounted to 310 grams. After crystallisation from alcohol, a pro- 
duct was obtained, which melted at 53 — 54®, and was found to consist 
of myristic acid : 

0'1125 gave 0-3027 CO^ and 0'1257 H 2 O, C = 73'4; H-12-4. 

^ 14 ^- 28^2 requires C = 73'7 ; H = 13^3 per cent. 

-fVac^^oi^ 220— 245°/20 mm. — This fraction amounted to about 100 
grams, and became partly solid on cooling. The solid portion was 
separated by filtration, and, after crystallisation from alcohol, was 
identified as myristic acid. The liquid portion of this fraction, 
together with the alcoholic mother liquors from the preceding one, was 
neuUalised with potassium hydroxide, and treated with an alcoholic 
solution of lead acetate. The precipitated lead salt was washed with 
ja-tei, digested with ether, and the filtered ethereal liquid shaken with 
ilute hydrochloric acid. The ethereal liquid was then separated from 
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the lead chloride, washed with water, dried, and the ether remove,) 
when about 50 grams of unsaturated acids were obtained. On distil 
ling this product, it was found that the greater portion boiled between 
220° and 230° under a pres-sure of 10 mm. : 

0-2030 gave 0-5633 CO.^ and 0-2039 H^O. 0 = 75-7 ; H = ll n, 

0-2246 absorbed 0-2674 iodine. Iodine valuo = 119-1. 

0-3059 neutralised 9-3 c.c. rV/lO KOll. Neutralisation value ^170v, 

CisHjvO., requires 0 = 76-6 ; H = 13-l percent. Iodine value = 901 - 
Neutralisation value = 199. 

The analysis and constants of this product indicated it to be n 
mixture containing some acid of a higher degree of unsatui-.ation than 
oleic acid. In order to ascertain more definitely the character ot its 
constituents, a portion (1 1 grams) was oxidised in alkaline solution 
with 1000 c.c. of a 1 per cent, solution of potassium permanganate in 
the cold. The pure wliite oxidation product was collected and dige.sted 
with much ether, which extracted a considerable amount of a crystal- 
line solid. This was recrystallised from alcohol, when it was obtained 
in glistening laminie, melting at 128 — 129° : 

0-1218 gave 0-3041 CO., .and 0-1298 H.,0. 0 = 68-1; H=ll-3, 

0-0999 „ 0-2497 OOj „ 0 1044 HjO. 0 = 68-2 ; H = n-6. 

requires 0 = 68-4; H = 1 1 -4 per cent. 

This substance was evidently dihydroxjstearic acid, and its forma- 
tion proved the presence of oleic acid in the original mixture. 

In addition to the above-mentioned product of oxidation, a very 
small quantity of a crystalline acid was isolated, which melted at 
200—205°. This was doubtless linusio acid (a hexahydroxysteaiic 
acid), which is stated to melt at 203°, and its formation indicated the 
presence of linolenic acid in the oil. As no satiric acid (tetrahydrox}- 
stearic acid) could be isolated from the product of oxidation, it may- 
be concluded that linolic acid is not a constituent of the oil, aud that 
the unsaturated acids of nutmeg fat therefore consist chiefly of oleic 
acid with a small amount of linolenic acid. The presence of the 
latter is, furthermoreT confirmed by the iodine value oi the oi'igiual 
mixture of liquid acids. 

Fraction above 245°/20 mm.— This fraction was small in amouiit, 
and consisted of a thick, glutinous, brown oil. On treating it wit 
cold alcohol, it partly soliditied. The solid substance was coUecte 
and crystallised several times from ethyl acetate, when it 
quite homogeneous and melted at 74 — 75*^ : 

0-0599 gave 0-1717 CO, and 0-0712 11,0. 0 = 78-2 ; H = 13-3. 

CjgHjjO.j requires 0 = 78-8 ; H= 13-0 per cent. 



SYNTHESIS WITH PHENOL DERIVATIVES, ETC. 1659 

11-1145 neutralised 2-S c.c. rV/10 KOH. Noutraliaation value = 137. 

requires a neutralisation value of 142. 

This substance was undoubtedly cerotic acid. 

Summary. 

The preceding investigation of a genuine expre.ssod oil of nutmeg 
lias shown its composition to be approximately as follorv.s : 

Essential oil 12*5 per cent. 

Triuiyristiii 73-0 ,, 

Dleic add, as glyceride 3-0 

Liiioleiiic acid, as glyceride... . O';. ,, 

Kurmic, acidic, and cerotic acids (very small aiiiimiil.s) 

Unsapoiiiliable eoiistitnent.s 8-5 

llesiuous ittalerial 2*0 ,, 

91 ) -0 percent. 

Tlio unsipouifiable con.stituents consisted of a new compound, 
Cjjl-LjOs (amounting to about 5 per cent, of the expressed oil), 
together witli souao myristicin, and a very small amount of 

,a phytosterol, (m. p. 134 — ISo'-^y Although the myristicin 

is a ronstituent of the essential oil, it was not practicable to effect 
its complete removal by the preliminary treatment of the fat with 

SU-iUil. 

Tin; WiiLi.iio.Mi; Chk.uu.-al Kksi'..ci;i;ii Lanoi'.ATi>RiK.s, 

London, E.C. 


I lAIll. Syntheses with Phenol Dencntives containing 
u Molnle iS itro-groi'.j). Parti. The Interaction of 
2:3: b-Trinitro-i-acetylaminophenol and Amines. 

By Raph-ael Meldol.a, F.R.S., and J.ames Goedon Hay. 

The trinilroacetylaminophenol described by one of us in 1906 
(liaiis,, 89, 1935) was shown to possess the constitution expressed 
by the formula : 

OH 

NII-CO-CHj 

^ The 3-uitro-group in this compound (marked *) is the mobile 
e, as is proved by the readiness with which derivatives of 
zimiiiazole are formed by the interaction of the triuitro-com- 
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pound and primary amines. Taking advantage of this propeitv 
tlie investigation has been extended with a view to Uiioiv' ' 
further light on the mechanism of catenation* and iminazole li ^ 
formation. The first question that naturally arose at the outset 
of the work was whether the extreme mobility of the nitro-orn 
is determined by the presence of the acetylamiuo-group in 
ortho-position with respect to the amine residue which enters tlie 
nucleus in place of the 3-nitro-group. This crucial point was 
studied, in the first place, by investigating the reactivity of the 
trinitro-coinpouiid towards secondary amines, such as dimetlivl 
amine. It has been found that with such secondary aniiiies con 
densation quite readily takes place with the formation of clem- 
atives of the corresponding dialkylauiliucs. Since in these cases no 
iminazole formation is possible, it is concluded that the tendcucy to 

“ anhydridise,'’ caused by the presence of the ortho-acelylamino- 

group, has no direct inlluenoe on the mobility of the S-nitro- 
group. Whether any action at all is exerted by the radicle repre- 
sented in the present scries of iniinazoles by the 2-methyl group 
could be determined by comparing the rate of formation of imin- 
azoles from the same set of amines with acyl derivatives of triiiitro- 
aminoplienol containing otlier radicles in the place of acetyl. The 
isolation of the 2 :3 :5-triuitro-4-ammophenol described by us iu a 
recent paper (Trans., 1907, 91 , 1477) should enable the necessary 
comparison to he made, provided that a satisfactory method can 
he devised for following the course of the reaction quantitatively, 
W^e hope to he able to e.xtend the research in this direction. 


'She Mechanism of Fonnatiou of Iminazoks. 

The production of an iminazole by the inlcractioii of trinitro- 
acetylamiuophenoi and a primary amine is obviously the result oi 
two processes ; first, ordinary catenation between the phenolic and 
aminic residues after the removal of the nitro-group ; and, sccoiidly, 
the anhydridisation resulting from the interaction of the ortho 
substituents. The syntliesis is expressed by the scheme; 

KOj-C-C INO.^ H HN-K' ^ NOj-C-C— N-h' 

■ IC-NH-CO-CHj 

The intermediate compound is thus a derivative of a substituted 
diphenylamiue or analogous secondary arylamine, a view which is 
supported by the evidence adduced in the former paper, that, m 
certain cases, the intermediate secondary amine is sufficiently stable 

* This term is proiiosed as a convenieiil expression for ^‘eliaiii 
{Vcrkdtuny). — It. M, 
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to be capable of isolation, and can then be converted into the 
imiuazole by dehydration (Trans., 1906, 89, 1940, 1941). From 
[Ilia point of view the action of amines on the trinitro-compound 
ihe ordinary temperature acquires special importance, and sys- 
tematic experiments will be undertaken in connexion with this 
part of the subject. That interaction occurs under these conditions 
is shown by the following experiment, in which aniline was used 
;,s the amine. 

Pour grams of the trinitro-compound were dissolved in 60 c.c. 
of alcohol, and to this solution aniline in the proportion of three 
molecules to one of the trinitro-compound was added. The solu- 
tion, which becomes pulpy at first owing to the separation of the 
orange crystals of the aniline salt, was kept cooled in a vessel of 
water, and the contents of the flask were briskly agitated from time 
to lime. In about four and a-half hours the crystals of the aniline 
salt had disappeared, and the clear solution was then acidified with 
hydrochlorio acid, diluted with water, and the precipitate collected 
and washed. In order to separate the dinitrohydroxydiphenylamine 
and iminazole from the other products of the reaction, the washed 
precipitate was extracted with cold dilute sodium hydroxide, 
liltered, aud the phenolic compounds recovered from the alkaline 
filtrate by precipitation with acid. The product thus obtained 
proved to be a mixture having, after crystallisation from alcohol, 
a melting point ranging from about 160° to 167°. Attempts to 
separate this mixture by crystallisation or by extraction with cold 
solvents were unsuccessful. By crystallisation from alcohol, the 
phenyliminazole (m. p. 188°) was finally isolated, but until ’some 
satisfactory method has been devised for determining the actual 
composition of the mixture it is impossible to state bow much of 
tie iminazolo is present in the original product, and how much 
U'sults from auhydridisation during the process of crystallisation. 
That the product of the interaction of aniline and the trinitro- 
compound in alcoholic solution at the ordinary temperature is a 
mixture is shown by microscopic examination, which reveals the 
presence of two kinds of crystals, and also by analysis, the follow- 
ing result having been obtained from a crop of crystals deposited 
nom alcohol after the first crop of crystals of the iminazole had 
been removed : 

u Odlo gave 12 c.c. Nj (moist) at 18° and 769-8 mm. iSl = 17'24. 
Ihe diphenylamine derivative, requires N = 16 S8; 

e immazole, CnHiyOjNi, requires K = 17-87 per cent. A mixture 
equimolecular proportions of the two compounds requires 
* ' 5 per cent. The mixed product is converted into the 

Vol'^X s-ction of heatj after determining the melting 
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point, tlie compound solidified, and then fused again at 
Anhydridisation is best effected by boiling a solution of the sodiina 
salt for about fifteen minutes. If excess of sodium hydroxide is 
present, large, orange crystals of the sodium salt of the iminazole 
separate out as the solution cools. 

The nitro-group in all these decompositions is eliminated in the 
form of nitrous acid, and the secondary products are accordingly 
such as might be expected to arise from the action of this add on 
the free amine present in the solution. 


The. Mohilify of the. NUro-gruvp in Relation to the, Cnnstiliifji.r, 
of the Triniiro-comyound. 

The extreme mobility of the 3-nitro-group, which is well shmvu 
by the foregoing experiment, suggests that this group is attaclied 
to the nucleus iu some different way from the other groups. iVc 
prefer for the present to indicate this property by a dotted lire 
showing the " bond, ’ as in the foregoing scheme. There is, however, 
another mode of representation, which, in view of recent develop- 
inouts in the theory of the constitution of nitro-compounds, appears 
worthy of consideration, although wc are at present unable to 
adduce any direct evidence in its support. The mobile nitro-group, 
being adjacent to the acetylamiiio-group, admits of "isonitro- 
tautomerism, (I and II) : 

OH OH 

/^NOj 

KO.,'i^^':NOjH 

NH-CO-CIl,, N-CO-CHj 

(I.) (II-) 

Some support is given to this view by the fact that trisitro- 
acetylaniinophenol in the solid condition is pale yellow, whilst its 
aqueous solution is orange and its salts are a deep orange-red. But 
any conclusion concerning the mode of attachment of the mobile 
nitro-group, based on evidence furnished by colour, is weakeiitL 
by the circumstance that the 2-nitro-group is also susceptible oi 
" hsonitro- " formulation, as shown above (HI)- Pormula 11 also 
has the disadvantage of necessitating a complicated series of addi 
tions and rearrangements in order to explain the formation of tlic 
secondary amine derivative, which is undoubtedly in all cases tie 
first product of the reaction. 

The reactivity of the trinitro-compound may be most rationa .; 
regarded as an extreme case of the mobility of a negative ra ic 
contained in a nucleus already highly charged with such ra ues. 


NO,'i 


YS0,u 

Jno; ■ 

\<W - 

NH'CO'CH. 
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the positions of the 2*nitro- and the acetylamino-group being 

.riallv favourable in this case for exerting a loosening influence 
on tlio inohile group. Many compounds of this type are known 
to fhciuists, although the present case is perhaps extreme so far 
ji it concerns the mobility of a nitro-group. Among recently-dis- 
covered compounds which owe their activity to a mobile radicle, and 
which therefore present an analogy to trinitroacetylaminoplienol, 
we may refer to the dichloro- and dibromo-dinitrobenzenes studied 
liv Blaiiksma {Rtc. trav. chim., 1908, 27, 42), in which one of 
the nitro-groups is also replaceable by amine residues, although the 
reactivity of these compounds appears to be less than that of our 
trinitro-compound. The chlorodinitrobenzencsulphonic acids of 
the Badische Co. (D.R.-P. 186989 ; Badischc Aniliu- und Soda- 
Fabvik) also react with amines, exchanging the chlorine atom for 
the amine residue, and so giving rise to the formation of sub- 
stituted diplienylaminesulphonic acids. In all these cases, as in 
trinitroacetylaminophenol, the mobile nitro-group. or halogen atom, 
is ortho, and, in some instances, also para, with respect to otlrer 
.icid radicles present in the nucleus. 

The Mohilittj of the Nitro-ijroiij/ in its Dptamical Aspect. 

We may point out that the reactivity of trinitroacetylamino- 
plietiol promises to furnish an interesting case for study from the 
dvnamical point of view, since by comparison with analogous com- 
pounds containing a mobile radicle the rate of elimination of the 
l-nitro-group, if measurable, would give important information 
concerning the actual degree of mobility of particular sets of 
radicles due to their nature and position in connexion with the 
nature and position of the other radicles present in the nucleus. 
The development of the work in this direction necessitates the dis- 
covery of some method by which the course of the reactions can be 
followed quantitatively, and, as this may take much time for its 
realisation, it may be useful to indicate the general line of the 
proposed inquiry. To give an illustration of the kind of com- 
parison contemplated, attention may be called to picryl chloride, 
trinilioanisole, and joicrylmethylnitrosoamine : 


Cl 

O-CHj 

X(X0)-i 

/Vo., 

■l 1 

nOj/Nno, 

NO^Z/XO, 

\/ 

\/ 

\/ 

NO, 

NO, 

NO, 


In all three compounds the mobile radicle is in the same position 
witli reference to the nitro groups, and any reactions common to 
10 sciies, if of measurable velocity, would enable the relative 

0 s 2 
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“mobility" of the substituents Cl, O-CHj, aud N(NO)'(JH.| to 
expressed numerically. These compounds are, in fact, well knouo 
to react with amines with the formation of trinitio-Eecoiidan, 
amines. Picryl chloride was used by Wedekind in his studios oii 
stcric hindrance {Ber., 1900, 33 , 426), and the interaction of picni, 
methylnitrosoaminc and amines has been studied by Bamberger ainj 
Muller {ibid., 100). It is of interest to note that in this last case 
the removal of the mobile group is preceded by the formation oi 
an additive compound of the nitrosoamine and the amine. Tlie 
elimination of the nitro-group from trinitroacetylamiiiophenol is 
also preceded by the formation of salts, the general formula oi 
which is, presumably, Cf,H(NO.>) 3 (NHAc)-ONH 3 R' or 
C„H(NO.)3(NHAc)-ONH2R'2, 
or some tautomeric form. 

With respect to trinitroanisole, we may take the present oppor- 
tunity of calling attention to the extreme reactivity of this com- 
pound towards certain amines. Thus with ammonia it fomis 
pioramide with such readiness that this method has for some years 
been in use in our laboratory as the most convenient process for 
preparing this substance in quantity. Trinitroanisole is readily 
prepared by the extreme nitration of anisolesulphonic acid hv 
means of fuming nitric acid. On dissolving the pure trinitro- 
compound in alcohol, and adding alcoholic ammonia to the ivarm 
solution, an energetic reaction takes place, and in a few minutes 
the solution solidifies to a pulpy mass of crystals of pure picramide. 
This reactivity of the metl)oxy-group between ortho substituents 
towards amines is being further investigated (compare tlic 
recently-published method of replacing the hydroxyl group iu 
nitrated phenols by amine residues by Ullmann and Geza Kiidai, 
Ber., 190S, 41 , 1870). 

In the case of trinitroacetylaminophcnol, the mobility of tic 
nitro-group will most probably be measurable by determining the 
velocity of formation of the iminazolcs. Before applying quantita- 
tive methods for this purpose, however, it was uecessary to ascerlaiit 
the special inliueuce of the nature of the amine which is invohcl 
in the reaction, aud an e.xteuded series of experiments has been 
carried out for this purposes, the results of which are summarised 
in the following section. 

The Beuethitij of Ihe Trinilro-comimand ii. Relation to Stiin 
Hindrance. 

The formatiou of substituted amines, secondary or teitiary, b, 
tire interaction of trinitroacetylaminoplienol and primary or s«un^ 
ary amines may be regarded as a case of the formation of e e 
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ratenic* compounds resulting from the linking of carbon and 
nitrogen atoms. From this point of view it is evident that the 
reaction might be expected to be subject to those protecting or 
retarding influences conveniently grouped in the present state of 
theoretical knowledge under the term “ steric hindrance.” 
Such protecting influence might, in the present case, be 
exerted in various ways, all referable ultimately to the special 
nature of the amine taking part in the reaction. .With primary 
,.,Ikylamines, if heterocateiiic systems are subject to the same law 
;i3 liomocatenic systems, the yield of iminazole might be expected 
to be influenced by the number of atoms which would form the 
chain in the intermediate product of the reaction in accordance 
ivith Bischoil’s "dynamic hypothesis.” The subject has not yet 
been investigated from this point of view, owing to practical difll- 
cnlties connected with the quantitative method of determining the 
yield of iminazole, and, in fact, the longest chain at present 
synthesised is C-N-OO, which is present in the intermediate com- 
pounds formed by the interaction of the trinitro-compound and 
cthylaniine or benzylamine (see the former paper, Trans 1906 
89, 1935). 


In the case of secondary amines, the size (or weight) of the 
radicles attached to the nitrogen atom might also be expected to 
influence the yield or to prevent any combination taking place at 
all. The experiments in this direction have not yet been carried 
very far, as the preliminary trials showed that the combination 
was restricted to dialkylamines (dimethylamine) and piperidine, 
h'o combination takes place with methylaniline, benzvlaniline, di- 
phenylamine, or carbazole. This result is of interest in connc.xion 
mth the work of other investigators, as it brings out very clearly 
the relationship between the reactivity of the compound containing 
the mobile radicle and the special nature of this radicle (see pre°- 
ce ing section). Thus Wedekind (foe. at.) found that picryl 
chloride reacted to a considerable extent with methylaniline (65—70 


“”<5 “heterocateiiic” are suggested as conveuient 
. for o,,e„-e u.m systems composed respeetircly of .similar .and dissimilar 
■' ‘’‘e •■'"Utegues of the terms ” homoevclio ” and “hetero- 

c-oiv^llvlf f systems. I„ 'the present case, ive 

carl. 0,1 L a', ‘-''Pe- one or hoth of the terminal 

t however, 

Ol.. ohjett;,, ’ , ‘o' oyelie eomponiids eoiltainlng long “side ehaiii.s.” 

'■ybriddl™, heavily svilh many, is ,1,. ,r 
'he question li.' ’ *■ wliom I have been in coiTespomifin-i.' on 

Th t t^'e -ords “isosl.cptie ” and “ heterc 

'h’'erirtive..rfniid,inieiitil 
cogiused, it may be left open for the present nlii. li of llie 
1 a.ons shall hnally be adopted. -K. 11, 
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per cent, of catenation product), and that combination toolt 
also with henzylaniline. With diphcnylamine and earbazole 


tive results were obtained, as we found to be the case 


with 


place 

Sega- 

oiir 


trinitro-compound.* It is evident from these experiments that 
strongly negative halogen atom is capable of overcoming ■■ 
hindrance ” in cases where the mobile nitro-group fails rp," 
extended researches of Bischoff with the esters of the ' 

acids (see, for summary, Stewarts “Stereochemistry,” p jgj 
et. seg.), and of Menschntkin with alkyl bromide and the hr 
nitrobenzenes (Ber., 1877, 30, 2775, 2966; J. Buss. Phys, 

Sue., 1897, 29, 444), point to the same conclusion. 

With substituted primary arylamines the protecting influence 
of ortho-substituents might be expected to make itself apparent ii 
the yield of iminazole. Numerous quantitative experiments liav 
been carried out with the object of determining how far tie 
“iminazole condensation” could he relied on for giving coo 
cordant and dependable numerical data, and it has been found 
that substituted amines, containing acid radicles (halogens, nitro- 
group, bydro.xyl, i-c.), and the anisidines all gave satisfactorv 
results. The homologues of aniline, however, did not give verv 
concordant yields, and for the present purpose they may he dis- 
regarded. The practical details of the quantitative method arc 
given in the experimental part, and the reasons for the irrevulariiv 
of the results with the toluidines, ^-cumidine, (he., are therein 
discussed. 

Before submitting the quantitative results, it is necessary to 
point out that in the formation of an iminazole from a substituted 
arylaiiiine by our method two independent influences are con- 
cerned. The first stage being a substituted diarylaniine, the tlirec 
following groupings are possible : 


’f: 

iC'NHd 




X 


:c-Nn< 


IC'NH-CO-CH 


:C-NH-CO-CH, 


:C-NH/ \x . 


:C-NH-CO'CH. 


(X = 


.siilhstiliu'iil. Only the caibou atoms attac}i<-<l to the conden-sing oitho-chai: 
are tiik*.-n into eoiisiih-ratioii. For lh<' sake of simpUcily, oii]y nioiio-.substittiU-il 
rings are rLjoe.'t nted.) 

The formation of the diarylamine is governed by the usual 
steric influence. The formation of the iminazole ring might 
be expected to bo influenced by the mobility of the hydrogen atom 
marked this being determined by the nature and position 

* Onr cxjtenrnents are not strictly ooinjiarable with Wedekinil’s from a iiuauU- 
tative point of view', as the n-actinj; materials ust-d by him were heated in swkd 
tuhe.s, w hereas I lie .synthi-ses with triiiitnwcctyUniinophenol were carried tjiitucikr 
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the substituent X.* Tie practical effect of the greater or less 
]iiobility of this hydrogen atom would be to cause variations in 
the yield, due to the presence of more or less of the intermediate 
compound in the final product. In order to eliminate this source 
of error, the dried product, after being weighed, was submitted 
to a process for ensuring the complete conversion of any inter- 
mediate diarylamine into iminazole, and the correction thus given 
has been applied to each series of determinations. The details of 
this treatment are included in the description of the quantitative 
inetliocl given in the experimental part. The numbers given below 
for three sets of isomerides indicate the percentage of pure imin- 
azole obtained calculated with reference to the yield theoretically 
(jljtainablo. The results have been corrected for non-anhyciridised 
compound, and are thus strictly comparable among themselves, as 
each determination was carried out under the same conditions. 
iVodekind’s results (indicated by AV) with picryl chloride and two 
sets of isomerides are also given for comparison. 

Chloroumlints. 

Ortho ; (I) 87'5 ; (II; 87'3. Mean, ,87M. Conveted 79'0. tV, S'i'O. 

.Mct.i: (1) 87'3; (II) 87-3. ,, 87-3. ,, ,, so-ij. W, SS'!l. 

I’ora; (1) 91’S; (II) 91-S;(III)92. „ 91'Si3. „ „ ,vS'74. W, Wa. 

yUroanilines. 

Onho; Nil 5.3^ 

Olcta : (I) 94*2 j (II) 96’2. Mean, 95*2. No lns.s rm aninxlrhUsa- 

tioii ( \V, 91 -2. 

Para: (I) 99'8; (II) 96’2. ,, 9S'0. ,, ,, ■\\’ SO'2. 

Auisidines. 

Ortho ; (I) 90-9; (II) 90'2; (III) 90-4; (IV) 90-4. Mcan.fiO'.o. Corieeted mean 79-0 
Jhta: (I) 92-5; (II) 93-8; (III) 94-2. „ 93-5. JS-'. 

Para: (I) 91-2 ; (II) 89-6. 90-4. „ Sj-;. 

Determinations of yields with ether sets of isomerides are in 
progress. With respect to the foregoing results, we may point out 
that the special influence of the ortho-substituent is very clearly 
shown in all three series. With chlorine as a substituent the order 

the orrlinary pressure as desnribt.d in the experimental juitt of this paper. When no 
rambinatioii takes place helwcen our trinitro-com|H)ninl ami uu amine under these 
foiKitimis, it is safe to assume that, at higher tein|Aei'atures aiul pressures, :iny 
reaction that occurred would simply he the result of the dcoonipositioii of the tri- 
itio compound. The latter naii be heated iu methylaiiiliue solution to its decom- 
I'Osmy without the formation of auy substituted pheuyUolylaiiiiiuo. 

special case is relerred to in the experimental part iu connexion with the 

ixijoazole trom j;i-anisidine. 
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is the same as observed by Wedekind. With the nitroanilinej tie 
special character of the mobile radicle is revealed by the negative 
result given by o-nitroani!ine, as compared with the 5'3 per 
obtained by Wedekind. The order of the yields with the meta 
and para-isomerides is different from that given by picryl chloride 
result which may also be connected with the special character ' 
the mobile radicle. With the methoxy-group as a substituent the 
ascending order is the same as that given by picryl chloride for 
the nitro-group, namely, o-, p-, m-. The yield with o-chloroaniline 
is fairly large (79 per cent.), and it is of interest to note that when 
another ortho-substituent is present the steric hindrance ia ahso 
lute, no combination taking place with 2 ; 4 ; 6-trichlovo- or tribromo 
aniline. 2 : 4-Dinitroaniline, as might have been anticipated, also 
gave a negative result. 


Experimental. 

Method of Delennining the. Yield of Iminazole. 

The possibility of utilising the formation of iminajolcs as a 
quantitative method was suggested by observing that these com- 
pounds were perfectly definite, phenolic in character, and very 
slightly soluble in water. In order to satisfy ourselves that flip 
loss due to solubility was for the present purpose a practically 
negligible quantity, determinations, of the solubility of several 
iminazoles were made by dissolving a known weight in a measured 
volume of water by means of a few drops of sodium hydroxide, 
precipitating by hydrochloric acid, and collecting on a tared filter, 
washing with a measured volume of water, and weighing the dried 
precipitate. The following are the results: 

Iminazole from aniline : 2'OOIS lost 0'021 in 800 c.c. of water. 

,, ,, ^/-tolnidine : 1 8978 ,, 0-043 ,, 750 ,, „ 

,, d/-cnmidine: rS124 „ 0-0252 ,, 750 „ ,, 

,, ,, o-aiiisidine : 2 055 ,, 0-017 ,, 750 „ „ 

These may be regarded as typical iminazoles ; those containing 
acid radicles in the original arylaminc nucleus are le.ss soluble. 
In the actual determinations of yield the quantity of water never 
reached 750 c.c. 

The quantitative results, selected series of wliich are given in tie 
preceding section, arc obtained by the following method. Tie 
trinitrc-compound, purified by crystallisation from acetic acid, is 
accurately weighed (2 grains), and suspended in 30 c.c. of alcoiol 
The ain'ne is then added in the proportion of three molecules to one 
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of the triDitTO-'=o™P°’^"'^> and the contents of the flask, after being 
ivoll miAed by agitation, heated on a water-bath for two hours. As 
jjope of til® amines used in these determinations are volatile in 
alcohol vapour, and as the flask is provided with a reflu,v condenser, 
no loss is mcurred. At the termination of the period of cohoba- 
iion the flask is removed from the water-bath, allowed to cool, and 
10 c.c, of concentrated hydrochloric acid added. After thorough 
agitation, 200 c.c. of water are added, and the contents of the flask 
allowed to stand for at least twelve hours. The precipitate is then 
collected, and washed with water until all soluble compounds are 
removed. At this stage tbe precipitate consists of a mixture of the 
imina^ole and diarylamine, and the products of the action of nitrons 
acid (from the eliminated nitro-group) on the excess of amine. 
Tliese products, according to the nature of the amine, may be 
aminoazo-compounds, diazoamino-compounds, or simply the pro- 
ducts of the action of boiling alcohol on the diazonium salts. Any 
excess of basic substances is removed in tbe acid filtrate. The 
iminazoles and diarylamines with which we have been dealing are 
all phenolic compounds, and are not sufficiently basic to form salts 
with the dilute acid employed, so that no loss is incurred in this way. 
In order to separate the phenolic from the non-phenclic constituents 
nf the mixture, the precipitate is washed back into the flask, and 
extracted by repeated agitation with dilute alkali. After filtration, 
the iminazole, together with any intermediate product, is contained 
ill the alkaline filtrate, which is always of an orange colour. The 
addition of hydrochloric acid causes the immediate precipitation 
of the product required, which is collected on a tared filter, dried, 
and weighed. 

In the foregoing method there are three possible sources of error, 
each of which has been dealt with in the course of a very large 
number of experiments with different amines : 

(1). Any trinitro-compouud escaping conilunatlon through steric 
hindrance would be decomposed during the process of alkaline 
extraction, and the products, being phenolic in character, would 
be precipitated with the iminazole. This source of error we have 
satisfied ourselves to he quite negligible. A blank experiment 
carried out with 2 .gr.nr.-is of trinitroaretvlaminoplienol, without the 
addition of any amine, g.ave no weighable quantity of prccipit,ate on 
acidifying the alkaline extract. 

^ (2). Any Intermediate product (diarylamine) mixed with the 
iminazole would introduce a pfr/.s error. This is not serious, as the 
precipitate finally weighed consists in all cases of the iminazole to 

preponderating extent. The difference in molecular weight 
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between the iminazole and the diarylamine also is not great 
the aniline iminazole differs from the corresponding diarylamiug (j' 
only about six units. With substituted amines the difference - 
less. 

Experiments on various methods of dehydrating the diarjdamin 
so as to convert it into the iminazole have led to the conchision 
that the conversion is most satisfactorily effected by boiling an 
aqueous solution of the sodium salt. The corrections appHeij ■ 
calculating the results given in the preceding section were obtained 
by boiling a weighed quantity of the dried mixed product in water 
with the addition of just sufficient sodium hydroxide to bring about 
solution. After boiling for an hour, the solution is allowed to 
cool, filtered, if necessary, and the iminazole precipitated by hydro 
chloric acid, collected, dried and weighed. This method of purifi 
cation not only ensures the complete anhydridisation of the product 
but also removes impurities due to the other source of error given 
below. We may add that heating with coneentrated sulphuric 
acid or heating the dried product alone is a less satisfactory method 
of dehydrating for quantitative purposes. 

(3), Secondary products, resulting from the action of the elimin- 
ated nitro-group on the excess of amine, may pass through tie 
filter with the alkaline extract, and so increase the weight of the 
final product by being precipitated with the iminazole. This is 
the most serious source of error, and is greatest in the case of the 
ortho-substituted amines, with which the yield of iminazole is least. 
We believe that the irregular results, varying in some cases as much 
as 10 per cent., given by the homolognes of aniline, are mainly, il 
not entirely, due to tills source. Tlnis. with o-toluidine and (l-cnrai- 
dine, the alkaline extract had goncratly to be passed several times 
through double filter papers before a clear solution could be 
obtained. For this reason we do not attach much weight for exact 
purposes to the determinations of yield given by these amines. 
With acid substituents, or the methoxy-group, in the aromatic 
nucleus of the amine, this source of error is much less pronounced, 
and, as shown by the numbers given, the results are fairly con- 
cordant. The alkaline method of treatment just described facili- 
tates the removal of the last trace of impurity, especially after the 
mixed product has been dried. It is for this reason that the dried 
product has been treated in all cases where numerical accuracy was 
required, instead of adopting the more direct method of boiling 
the original alkaline solution obtained by the extraction of the 
crude product. That the quantity of impurity removed is direct!} 
proportional to the qiiantitv of trinitro-compound that escapes com 
binatiou is shown bv the following numbers, obtained by subtract 
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iiig the corrected numbers from the original yields, and which there- 
fore represent the actual loss undergone by each isomeride : 

Chloroanilines. Aiiisidines. 

Oi’tho 8*4 11*5 

M'ttt 6'7 5 0 

Para 8*12 4-7 


flow much of this loss is to be attributed to the admixed diaryl- 
amii'e cannot at present he estimated, but it is certainly insignifl- 
ranf as compared with the loss due to the removal of by-products. 

The new benziminazoles prepared in the course of the present 
research are described below. In order to avoid repetitions of 
names and formulas, the nomenclature is throughout simplified by 
the omission of the references to the positions of the methyl, the 
two nitro-, and the hydroxyl groups, all of which are unchanged 
throughout the series, the only variable substituent being that 
att.rched to the 1-N atom : 


NO., N-R 

HOti r \ 

IS I sC-CH. 


''.•x 

NO., N 


Dimtrohijdroxy-l-’phcmjlmethylhenumhinzoU. 

This compound, which is readily formed hy the interaction o 
aniline and the trinitro-compound, has been de.scribed in the forme 
paper (Trans., 1906, 89, 1939). To the statements there givei 
we arc now enabled to add the following. 

The substance is of remarkable stability, resisting- the action o 
concentrated sulphuric acid when heated with the latter unti 
decomposition begins. On the other hand, the intermediate diaryl 
amine, when heated to a high temperature with sulphuric acid doc 
no pass into the imiuazole, but gives soluble products which’ hav 
not yet been investigated. This oliservation was made in the coins 
ot experiments on methods of anhydridisatioii, and led to the ador 
tion by preference of the alkaline method. The iiiiinazole all 
resets fusion with alkali at a high temperature, and it does no 

siilnhi f ^ reduction with amraoniiir 
tion with , products, and on complete rcdiu 
Ivdrochi T acid rt yields a ba.se of which th, 

the^diamin^ and which is no doiib 

Cham moiminazole. The free base is rapidly oxidised on expo 
acre to the air, and has not been isolated. 

0 hydroxyl group in this, and, in fact, in all the iminazoles o 



1672 MELDOLA AND HAY: SYNTHESES WITH PHENOL 


the present series, is sufficiently protected by the neighbour^ 
nitro-group to resist methylation by dimethyl sulphate and 
It benzoylates very imperfectly by the Schotten-Eaumann method 
but the product is so readily debenzoylated that a pure compound 
could not be obtained by crystallisation. On boiling for about tw 
hours with acetic anhydride, an acetyl derivative was obtained 
which crystallised from acetic acid in dense, colourless, transparent 
hexagonal plates, melting at 206°* ; 

0'0968 gave O'lOlG CO, and 0'0359 HoO. C = 53’98; 

0'1148 gave 15'75 c.c. N, (moist) at 13° and 746'1 mm. N = 15 ' 3 e 

CnjHjjOjNj requires C = 53'9; H=3'39; N = 15’76 per cent 

The hydroxyl in this iminazole can be methylated by hcatino the 
silver salt with methyl iodide in alcoholic solution in the usual 
way. The methylation is, however, very imperfect, and the vield 
of methyl ether is small, owing to the protecting influence of the 
7-nitro-group. The %xlcer salt is best prepared by adding a solution 
of silver nitrate to a solution of the sodium salt of the iminazole 
It is practically insoluble in cold water, and separates as an 
ochreous, amorphous precipitate. The methyl ether crystallises 
from alcohol in pale yellow, flat needles, melting at 205'5°: 

0'09o0 gave 13'7 c.c. N, (moist) at 12° and 760’6 mm. N = 1 M 3 , 
CjntlioOjXj requires N = 17'07 per cent. 

The iminazole cannot be further nitrated by nitric acid alone, but 
a mixture of fuming iiilric with concentrated sulphuric acid acts 
on the compound with tlic formatiorr of a triuitro-derivative, con- 
sisting chiefly of an imiii, azole identical with that which can be 
directly synthesised from «'-nitroaniline. The grtntp represenled 
by tire l-XT atom and its attached comple.x tlrrrs belongs to the meta- 
orienting scries. 

The yield of iminazole from aniline under the conditions described 
is 84 — 91 per cent, of that theoretically obtainable. 


Dinilrohydrtj i:y-\-o-lohjlmcthylbenzuninuzole. 

This compound was prepared from trinitroacetylaminophenol and 
o-toluiiiini' bv the general method. The product, after the usual 
treatment, was found to be very impure, many crystallisations from 
absolute alcohol being necessary before a deflnite compound could 
be isolated. A specimen of o toluidine was specially puriiied by 
converting lire purcha.sed sample (Kahlbaum'b) into pirrate, crystal- 

The i-rMiibii.-tinii **(' tiii-.si* very t’* cai'i'y "iH 

owin" to tlie vopjon.s r vnluti-iii oi‘ D.viiif'i of nili’o^en. As no ininibiistion oi 
•iri^inal iniimzole wa.s ^fivrn in tlif fonn< r we nmy ."tiit-' fliat "tMiau' 

; H — 3'5.o, (Ik* forrnnl.i r. qiiiiinj^ — bo o ; H 
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lising from alcohol until the melting point was constant (215°), 
basifyliift with alkali, and distilling with steam. This purified 
b,i=e, ho’.vever, gave the same impure product, and there can he 
no doubt that steric hindrance by the methyl group causes the 
joini.ition of compounds other than those resulting from direct 
catenation. These by-products are most difficult to separate from 
the iniinazole. A direct determination of the loss undergone by the 
linal product, after drying and boiling with alkali, showed that it 
contained about 8 per cent, of impurity. 

Xlic pure iminazole crystallises in ochreous scales, melting at 
147-149°: 

0 0876 gave 12-75 c.c. N, (moist) at 12° and 761-7 mm. N = 17-08. 

C15H12OJN4 requires N = 17-07 per cent. 

SUrer salt: an orange, microcrystalline powder, insoluble in 
irater : 

0-0633 gave 7 c.c. N„ (moist) at 13° and 746-3 mm. N = 12-81. 

0-2397 „ 0-0594 Ag. Ag = 24-79. 

CisHiiOsN^Ag requires N = 12-87; Ag = 24-83 per cent. 

Ethyl ether : prepared from the silver salt and etl)yl iodide ; after 
repeated crystallisation from alcohol with animal charcoal, ochreous 
sc:ik's, melting at 153°: 

0-1174 gave 15-4 c.c. N, (moist) at 12-5° and 775-7 mm. N = 16-85. 
requires K=lu-76 per cent. 

Acetyl derivative: prepared by boiling the iminazole with acetic 
nnhydride; crystallises from alcohol in brown, nodular crystals; 
melting point somewhat vague at about 139 5°: 

0-2012 gave 25-65 c.c. N., (moist) at 9-5° and 759 mm. N=. 15-29. 

CirHiiOcN^ requires 17=15-17 per cent. 

The yield from o-toluidine is i 1 — 72 per cent, of that required on 
the assumption that tiro final product consists of iminazole. 


]hnitrohydru.iy-l-^^tolylmtlhijUi€Hzimiiiaz<jh‘. 

Obtained from the trir.itro compound and p-toluidine. In this 
case, as with all the para-substitutcd amines, the formation of 
iminazole is more rapid than with the ortlio-inodilication, and soon 
a tei the reaction has been started the crystalline dcpiosit begins to 
separate from the hot solution. Tiie pure compound crystallises 
fiom alcohol, in which it is but sparingly soluble, in largo, ochreous 
“ca es with a silvery lustre, and melting at 204-5°: 

0 1414 gave 20 c.c. K (moist) at 12-5° and 7Gl-(i mm. X = 17-03. 

CijHijO-N-j requires 17-07 per cent. 
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Ammonium salt: orange needles, very insoluble in water 

Silver salt: ochreous, microscopic needles; 

0'2590 gave 0 0642 Ag. Ag = 24'77. 

C, 5 H],Or,N 4 Ag requires Ag=24'83 per cent. 

Ethyl ether : from the silver salt and ethyl iodide ; crystallises 
alcohol in pale ochreous needles with a silky lustre; ineltiiK* n ' 
176-5°: 

0'0937 gave 12-15 c.c. No (moist) at 12° and 778-9 mm. N = l, 57 g 
CijIIicOjN^ requires N = 15-76 per cent. 

The yield of iminazole from p-toluidine averages about 87— 8g 
cent, of that required by theory. 

Dinitrohydroxy-\-o-anisylmclhylbenziininazole. 

From the trinitro-compound and o-anisidine. Crystallises from 
alcohol in small, ochreous scales, melting at 193°: 

0-0776 gave 10-6 c.c. Nj (moist) at 14° and 768 1 mm. X .- ifi-i.j 
C,j,IT,. 205 N| requires N = 16-28 per cent. 

Silver salt; orange, microcrystalline powder. 

Melhyl ether: pale yellow needles (from alcohol) ; melting point 
168°; 

0-2110 gave 27 9 c.c. ^(moist) at 12-.5° and 759'3 mm. K'-T,rC4. 
C,i;H,|0|;N| requires N = 15-66 per cent. 

Ae.etyl derivative; from the iminazole by boiling with acetic 
anhydride; crystallises from alcohol in dense, ochreous scales, melt- 
ing at 162 —163°: 

0-1039 gave 12'8 c.c. N._. (moist) at 9-5° and 752-4 mm. N = 14-61, 
CijHi^OjNj requires N = 14 0 per cent. 


Dinitrohyrho lyA-m-aiiixylinethylhenziminaiole. 

From the trinitro-compound and «(-anisidine.* The product in 
this case was mi.xed with much colouring matter, probably the azo- 
compound resulting from the action of the eliminated nitio-groiip 
on the free lia.se. After alkaline extraction and precipitation by 
acid, the product consisted obviously of a mixture of the iminazole 
and diarvlamine Anhydridisation was effected by heating with 
concentrated sulpluiric acid on the water-bath, and also by the 
alkaline method. The pure compound is not very readily soluble 

* Prepared by iiietliylating the nionoacetyl derivative of -/w-ainiuophenol by 
diroethyt .suljiiiate and alkali, hydrolysing the product hy sulphuric acid, basifviag 
with alkali, di.stilliug in .steam, atul linally purifying the oily producttiy fractiona 
di.stillation. 
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alcohol, and separates from this solvent, partly in ochreoiis, 
Tioilulai aggregates, and partly as a light ochreous lloceuleut 
deposit. Both forms have the same melting point, 186°, witli 
previous darkening at 146°: 

I1092S gave 13 c.c. Ng (moist) at 17° and 755'2 mm. ]Sr = 16'14. 

C 15 H 12 O 5 N 4 requires N = 16'28 per cent. 

The presence of the intermediate diarylamiiie in this case is of 
importance as indicating the lesser mobility of the hydrogen atom 
(if tlie NH group when in the meta-po.sition with respect to the 
other substituent in the amine nucleus (methoxy-group). The 
mobility of this hydrogen atom, which is concerned in the formation 
of the iminazole ring, will no doubt be found to follow the ortho- 
para rule. 


Binitrohyclroxy-l-^-anisylmelhylhcnzimmaiole. 

From the trinitro-compound and jr-anisidine. Crystallises from 
alcoliol in large, ochreous scales, melting at 198'5° ; 

0 1238 gave 16'65 c.c. No (moi.st) at ll'.5° and 774'3 mm. N = 16'3. 

CijUioOoNt requires N = 16'28 per cent. 

Ammonium salt: small, red needles, sparingly soluble in cold 
water. 

Siirer salt : bright ochreous powder, insoluble in cold water ; 

0 1336 gave 13'9 c.c. N., (moist) at 14° and 774 4 mm. N=12’39. 
0'1962 „ 0'0461 Ag. Ag = 23-55. 

CjjHiiOoNtAg requires N = 12'28; Ag = 23-0 per cent. 

Methyl ether; pale yellow needles from alcohol; melting point 
109—170°; 

l|-()689 gave 9-4 c.c. N,, (moist) at 14° and 743-3 lurn. N = 15-80. 
CmHreO,;N_| requires K — 15 66 percent. 


Dinitiohydroxy-l-o-i’hlorojiktnylmetliyllitnziminazoh. 

From the trinitro-compound and o-chloroaniliiie. Crystallises 
from alcohol in lustrous, pale yellow scales, melting at 240° : 

0-1295 gave 17-7 c.c. N, (moist) at 16° and 742 1 mm. N ^lG-26, 
^u^gOsN^Cl requires N — 16-1 per cent. 


Oinitiohydroxy-\-m-cMoro'phenylmethylbenzinnnazole. 

Prepared, as Usual, from r»-chIoroaniline. This compound was 
alwavs found to crystallise from alcohol ill two forms, nodular 
‘''oRr^gates and ochreous scales, both having the same melting point, 
'laniely, I 7 o_i 7 io. 



1676 MELDOLA AND HAY: SYNTHESES WITH PHENOL 


0 0837 gave 11'8 c.c. No (moist) at 20° and 758-9 mm. N = 
0-1565 „ 0-0662 AgCl. 01 = 10-27. 

CnHgOjNjCl requires N = 16-l; 01 = 10-16 per cent, 


Dinit rohydrori/^h'p-chluro'phenylmethylbendminazok. 

From y-chloroaniliue, as before. Orystallises from alcohol in jjj 
pale ocbi-eoas needles, melting at 246° with decomposition : 

0 0830 gave 11 1 c.c. No (moist) at 11° and 760 mm. N = 16'03 
0-2472 „ 0-0997 AgCl. 01 = 9-94. 

OJ4H9O5N4CI requires N = 16-l; 01 = 1016 per cent. 


Dinitrohydroxy-\-\>-nitrofhenylmelhylhemiminatole. 

o-Nitroaniline, as stated in the introductory part, forms no 
catenation product. with the trinitro-compound. The trinitro-com- 
pound readily reacts with j/-uitroaniline, forming an imiaazole bat 
very slightly soluble in boiling alcohol, and crystallising from 
glacial acetic acid in ochreous scales, melting and decomposing at 
249—250°: 

0-1447 gave 24 c.c. N, (moist) at 16° and 754 mm. N = 19-54, 
L'ijHjOjNj requires N = 19-54 per cent. 

The salts formed by this imiuazole are so insoluble that they 
appeared worthy of special study, from the point of view of util- 
ising them for analytical purposes. A number of quantitative deter- 
minations showed, however, that they offered no particular advan- 
tages. 

Aminuiuuin salt: crystallises from hot water in small, red scales, 
which do not dissociate to any considerable extent when dried in 
the water-oven : 

0 0952 gave l8-2 c.c. N2 (moist) at 19° and 756 mm. A'=21‘dj. 
Cj 4H];0 ;Xc requires N = 22-38 per cent. 

Potassium salt; formed by dissolving the iminazole in a boiling 
aqueous solution of potassium carbonate, allowing to crystallise, and 
purifying by rccrystallisatiou from water, in which it is but spar- 
ingly soluble: lustrous, red prisms containing no water of crystal- 
lisation : 

0-0933 gave 14 7 c.c. N, (moist) at 19° and 753 nuu. 

0-1803 „ 0-0386 K2SO4. ii. = 9-62. 

Ci 4H90;N5K. requires N = 17-74; K. = 9-8 per cent. 

Sodium salt : this salt is of particular interest on account ol its 
crystallising in two forms, namely, dense, red nodules and flat. 
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orange needles. The two kinds of crystaU were generally, but not 
invariably, obtained together. It is possible that the “isonitro- 
^automerism,” to which attention has recently been turned, more 
especially through the researches of Hantzsch, may be realised in 
,l)is iminazole, and that the two forms of sodium salt are repre- 
sented : 

:C‘ONa. -CIO. 

IC-NOj. -ClNOaNa. 

We hope to be able to make a further study of the salt, as well 
as of the iminazole and its ethers, from this point of view ; 
b'2671 gave 0'04S9 Na 2 S 04 . Na = 5'57. 

012G3 gave 20 25 c.c. Nj (moist) at 18° and 761-7 mm. N = 18-54. 

CuHsOjNsNa requires Na = 6-04; N = 18-4 per cent. 

Neither the potassium nor the sodium salt can be converted into 
ethers by direct alkylation. 

Silver salt : dull orange, microcrystallino powder, practically in- 
soluble in water. The dry salt deflagrates on heating. 

I>inilTohyiroxyA-<\i-cumyhnethylhenziminazoh. 

From the trinitro-compound and ^-cumidine. Crystallises from 
alcohol, in which it is very difficultly soluble, in minute, pale 
ocbieous needles, melting at 237° : 

0-1030 gave 13-8 c.c. N, (moist) at 14° and 763 mm. N = 15-82. 

^17316^5^4 requires N = 15-76 per cent. 

The yield in this case showed a variation of from 78-2 to 91-6 
cer cent, of the theoretical quantity, this discrepancy being entirely 
iue to the difficulty of removing the secondary products of the 
•caction. One of these products is i^-cumene, formed, no doubt, by 
he action of the eliminated nitro-group on the free cumidine, and 
he decomposition of the diazouium salt by the boiling alcohol, 
rile hydrocarbon tends to keep the product resinous, and interferes 
lonsiderably with the processes of extraction and purification. 

The products of the interaction of the trinitro-compound and 
econdary amines are still under investigation. 

City Guilds Tkchnicai Colleoi, 

Finsbuhy. 
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CLXIV . — Contribution to the Chemistry of the Chokstefol 
Group. Parti. The Action of Hydrogen Peroxid,. 
and of Fused Potassium Hydroxide on. Cliole.^terrj 
By Robert Howson Pickard and Joseph Yates. 

The great difficulty which hinders the elucidation of the constitution 
of the unsaturated secondary alcohol, cholesterol, is that, although it 
is itself beautifully crystalline, the products of its oxidation are gene, 
rally amorphous, and therefore not easy to separate and characterise 
Owing to the high molecular weight and the difficulty always met with 
in the combustion of cholesterol and its derivatives, the empirical 
formula is somewhat uncertain. In the older literature, the 
formula CjjFIirO is assigned to cholesterol, but the researctcs of 
Mauthner and Suida (.l/o»a<sA., 1894, 15, 362) showed that it con- 
tains twenty-seven carbon atoms in the molecule. Some uncertainty 
still attaches to the number of hydrogen atoms, for, whilst Mauthner 
and Suida give the formula later investigations, particularly 

those of Diels and Abderhalden {Her., 1904, 37, 3092 el seq.), point to 
the formula C.,;H^,.0, which is adopted in this Joaper, 

Mauthner and buida {.MonatsL, 1896, 17,579) studied the oxidising 
action of chromic .acid on cholesterol, and obtained in small quantities 
two compounds, which were named by them oxycholestencdiol” and 
“ oxycholestenone,” ivith the empirical formulae and C'.j-H|qO. 

respectively. The latter, an unsaturated diketone, i.s obtained by the 
action of dehydrating agents on the former, which has been shown to 
he a diketo-alcohol by the researches of Windaus (comp.ue Eer, 
1906, 39, 2249). This investigator * lias also shown that cholesterol 
has a terminal vinyl group iu the molecule, and by its oxidation in 
benzene solution with potassium permanganate he has obtained a rery 
small quantity of a compound, melting at which he 

names dehydrocholestanetriol, this, when further oxidised, yields a 
diketo-alcohol melting at 253“ This diketo-alcohol is homenc with 
dehydrocholestanedioDol, since delxydraUon converts it into deh} I’o 
cholestenediono, these names being tlie more systematic designation^ 
which Windaus gives to the two compounds obtained by iMtUitbnei a 
Suida as described above. 

From these and other results, Wiudaus formulates the hrst stages i 
the oxidation of cholesterol as follows, the formation of an interne 
aldehydic substance being assumed : 

* Win.iius has recently imblished {Arch. Pkarin., 1908, fii], 246, 
excellent .siiinmaiy of bU uwn and other reseaiche^i on cholesterol. 



CHEMISTRY OF THE CHOLESTEROL aROOP. PART I. 1679 




CHj 

'^5h-oh 

Cholestei-ol, C.^1I4 qO. 

C22H37 CO 

/\ I 

CH, CH CH-OH 

\/ 

CO 

Dehydrocholestanedionol 
(“oxycholcsteiiediol ”)» 


-CH-OH 


G22H3^ CH-OH 

/\ I 

CH, CH- 

\/ 

CH-OH 

Dehydrocholestanetriol. CjjHjjOa 
-CO 


922^37"' 


— > 


(' 




CH, CH 

'\/ 

CO 

Dehydroeholestmiiiaione 
oxj-cholestenoiie ”), 05,II,„O.j. 


We have found that cholesterol can be oxidised by hydrogen peroxide 
to a “ triol,” melting at 239°, which is isomeric with that obtained 


abore by Wiudaus. When oxidised, this triol yields dehydrooholestane- 
dionol ; it contains the hydroxyl group of cholesterol, and when partly 
oxidised yields a monoketo-alcohol, CjjH^jOj. The inter-relation of 
these reactions and those of Mauthner and Suida and Windaus can be 
represented as follows : 

K.>fn<»4 


IViol (in. p. 239°). — Cliolesterol 




Dcliydrocholestanetriol 
' (m. p. 2.36°). 

CrUj 


y 4- - H.,0 4 

Ueliydroeholfstaiicdionol ^ DehyJrocholestoiioiie -e Dikcto-alcoliol 

(m. p. 231°). (m. p. 122'). (m. p. 253°). 

lu the experimental part of this paper there is a description, of 
.-everal new compounds prepared to show the relation of this new triol 

Chole.steryl acetate, CholMtcrol 

C,;H,j-OAC. ' C;.;H„;0. 


Diacetate (165^;, 

^'•i;W4iO'(OAc)2. 



Tiiol (239«), a,H„0,. 


Mouoacetate ( 212 *), 

I Cm-- 
Y 

Monoacetato ( 2 - 33 °) 
I llytlrolvsis 

.. Y 

Keto-alcobol ( 232 ''), 



OxiJation, Cr();; 


Dfhydrocholcstauedionol, Co7H4.,03r 


5 T 2 
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to cholesterol and dehydrocholestanedionol, the connexion between 
each being illustrated by the scheme on p. 1679. 

These new reactions give approximately quantitative yields of tbj 
substances described, and therefore we regard our results as aSordiag 
very strong confirmation of Windaus’ formulation of the first oxidation 
products of cholesterol. 

Action of Fused Potassium Hydroxide on Cholesterol, 

Numerous experiments were carried out with a view to obtaining 
simple degradation products of cholesterol. The action of fusel 
potassium hydroxide, however, only yields very small quantities of 
two crystalline products, these being the monobasic hydroxy acid, 
Cj 6 H 4 ,( 0 H)'C 05 H, and the dibasic acid, Cj 4 H 4 j(C 02 H)j. 

Experimental. 

Source of Cholesterol. 

Some of the cholesterol used in these experiments was obtained 
from gall stones, whilst the remainder was supplied by Schuchardt, 
and had been obtained partly from gall stones and partly from brain 
substance. It all melted sharply at 146—147°, and was readily 
soluble in cold chloroform. Tho specific rotation of some cholesterol 
which had been prepared from a single gall stone, recrystallised onoe 
from alcohol, and dried at 90°, was [aji? -37'59° (with c-3’9 in 
chloroform). The product from Schuchardt, after drying at 90°, had 
[a]tr -38'77° (with c = 5-0 in chloroform), and, after three crystallisa- 
tions from absolute alcohol and drying at 90°, had [ajO - 38 01 
(c = 2’6 in chloroform). 

Some material used in earlier (1902) experiments contained (then 
undetected) traces of cholesteryl arachidate, which led us to believe 
(Proc., 1903, 19, 1S7) that cholesterol, when oxidised, yielded arachidic 
acid. We much regret this error, which has found its way into several 
text-books. Hydrolysis under pressure, repeated several times, is 
required to purity completely cholesterol and its allies. 

Action of Hydroyen Peroxide oh Cholesterol. 

Preparation of a yeutral SuhstancOf 

As a result of very many preliminary experiments, it 
that, whenever cholesterol dissolved in acetic acid was treat ^ 
hydrogen peroxide, the product obtained was always more or 
acetylated, It was therefore thought advisable to 
cholesterol before submitting it to the action of the 
was then found to increase the yield considerably. Ib^ 7 ° 
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^ H Perkin (Proo., 1907, 23, 166). A 20 per cent, solution o£ 

terial in glacial acetic acid was treated with about one-sixth of 
its volume of 30 per cent, hydrogen peroxide (Merck’s “ perhydrol ”). 
It may, however, be noted that the products are very similar whether 
the material is previously acetylated or not. The cholesteryl acetate 
, 1 -ed had been crystallised from acetic acid, and melted sharply at 113°. 

The operation was performed as follows ; 10 grams of cholesteryl 
acetate were dissolved in 50 c.c. of glacial acetic acid, and 10 c.c. of 
the hydrogen peroxide added. The mixture, when heated on a water- 
bath first separated into two layers, the lighter oily layer gradually 
disappearing during the heating. Considerable effervescence ensued, 
probably due to excess of the peroxide, and the heating was continued 
for about two hours, when the action had apparently ended. When 
cool a crystalline solid was deposited, which melted indefinitely at 
about 170°, the yield being nearly 50 per cent. The cautious dilution 
of the filtrate with water gave a further quantity. The crystalline 
solid thus obtained was not homogeneous, being a mixture of two 
substances, a monoacetate and a diacetate of the neutral substance, 
C.,-Hj 503 . It i/as therefore dissolved in methyl alcohol and 
boiled for two or three hours with an excess of sodium methoxide. 
When the mixture was poured into water, the deacetylated product 
was precipitated, and, when dry, melted at about 230°. After crystal- 
lisation, first from benzene, in which both acetates are fairly soluble, 
and then from methyl alcohol, it was [^obtained in felted masses of 
long, lustrous needles melting at 239°. 

It dissolves in the common organic media ; it is, however, very 
sparingly soluble in chloroform or benzene, and even less so in light 
petroleum. It does not combine with bromine dissolved either in 
chloroform or acetic acid. On analysis ; 


0’1260 gave 0-3550 COj and 0-1272 H,0. 0 = 76-8; H = ll-2. 

0-1224 „ 0-3457 002 „ 0-1264 H.'o. C= 77-0 ; H = IPO. 

requires C = 77'5 ; H = ll'O per cent. 

DiacekUe . — When the substance melting at 239° is boiled for thirty 
minutes with excess of acetic anhydride and a small quantity of fused 
sodium acetate, the diacetate was obtained in prismatic needles molting 
at 162°. After recrystallisation from methyl alcohol, it was obtained 
in lustrous, long, prismatic needles, which melted at 165°. 

It is .soluble in the common organic media, and, when deacetylated 
with a methyl-alcoholic solution of sodium methoxide, yields the 
original substance : 

0-1206 gave 0-3289 CO,, and 0-1161 H,0. C = 74-4; H = 10-7. 

O-siHooCli requires C = 74-1 ; H = lO’O per cent, 
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When boiled with a known excess of sodium methoxide, I-ggoQ 
neutralised the equivalent of 0‘2500 NaOH. The calculated amoiat 
for two acetyl groups is 0’2693 NaOH. Cryoscopio determinations of 
the molecular weight in benzene solution indicated the formula 

The diacetate was also prepared directly from the product obtaineij 
from the cholesteryl acetate. Tliis latter was extracted with warm 
light petroleum. After removal of the petroleum, the crude extract 
melted at about 140°, and, after two crystallisations from methyl 
alcohol, yielded the pure diacetate, melting at 165°. 

Monocicetatt. — The residue insoluble in light petroleum, from the 
extraction described above, melted at about 200°. It was crystillised 
three times from ethyl alcohol, and obtained in small, glistening 
needles melting at 212°. It is soluble in the common organic media 
with the exception of light petroleum : 

0-1374 gave 0-3774 COj and 0-1333 HgO. C = 74-9 ; H = 10-S, 
CjgH^j 04 requires C = 75-6; H = 10-4 per cent. 

When boiled with excess of sodium methoxide, 0-5512 neutralised 
the equivalent of 0-0552 NaOH. Tho calculated amount for 
is 0-0479 N.aOH. 

The product from this hydrolysis, after one crystallisation from 
methyl alcohol, melted at 239°. 

When the monoacetate was boiled with acetic anhydride and » 
little fused sodium acetate, it yielded the diacetate melting at 165°, 

Dipropkmate. — The dipropionate was prepared by boiling the sub- 
stance with twice its weight of propionic anhydride for two hours. 
When cool, the compound crystallised in long, slender needles. After 
recrystallisation from methyl alcohol, it melted .sharply .at 172°. 

When boiled with a known excess of sodium methoxide, O'O990 
neutralised the equivalent of 0-0158 NaOTI. The calculated amount 
for C 33 H 54 O 5 containing two propionyl groups is 0-0149 NaOlt. 


Action of Hydrogen Peroxide on Dkholesleryl Ether. 

To obtain further confirmation of the course of the reaction 
between hydrogen peroxide and chole.sterol, a few experiments with 
dicholesteryl ether (Hauthner and Saida, Monatsh,, 1096, 17, 29) 
■were carried out. Owing to the insolubility of the ether in .acetic 
acid, the experiments were performed in benzene solution. He 
neutral substance thus obtained was acetylated and then cry.'tallirel 
from a mixture of benzene and methyl alcohol. In this way, » 
di.acetate w.a.s obtained in long, pi-l.smatic needles melting at Uo 
When boiled witli a known excess of sodium ethoxide, 6 0 
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neutral'®®*^ the equivalent of 0'0454 NaOH. The calculated amount 
for C HssOt with two acetyl groups is 0-0453 NaOH. 

A cryoscopic determination of the molecular weight was made : 

0 1345 in 13-843 benzene gave a depression of 0-15“ M.W. = 1003. 
CjgHggO; requires M.W. = 904. 

The product, after deacetylation, was crystallised twice from acetic 
acid, and obtained in small nodules of indefinite shape, which melted 
at 193= 

Owing to the description by Mmovici {Ber., 1908, 41, 1561) of 
i?omeric dicholesteryl ethers, further experiments in this direction 
have been postponed. 


Preparation of the Keto-alcohol, 

Oxidation of tlte Monoacetyl Derivative of Cj-Il^jOj. 

Four grams of the monoacetate (m. p. 212°) were dissolved in 
60 c.o. of warm glacial acetic acid, and then mixed with a solution of 
0'65 gram of chromium trioxido in 10 c.c. of 90 per cent, acetic 
acid. 

This mixture was warmed on the water-bath for fifteen minutes, and 
then poured into water. The dried precipitate was then boiled with 
acetic anhydride for thirty minutes to convert any unoxidised 
material into the diacetate (m. p. 165°). The excess of acetic anhydride 
was then decomposed by water, and the precipitate dried and extracted 
with light petroleum, in which the diacetate is soluble. 

The portion insoluble in light petroleum was deacetylated by boiling 
with a methyl-alcoholic solution of sodium metlioxide. After crystal- 
lisation from methyl alcohol, the keto-alcohol was obtained in long, 
slender needles, which had a pearly lustre and melted at 232° : 

01196 gave 0-3.392 CO 2 and 0-1193 HjO. 0=77-5; H = ll- 1 . 

*^ 27 ^ 4,03 requires C = 77-9 : H = lO’fi per cent. 

Acetyl Derivative . — This wa.s obtained as described above, and 
itpresents the portion insoluble in light petroleum. It is very 
■ipariugly soluble in methyl alcohol, from which it crystallises in 
long needles melting at 233°. 

lihen boiled with a kno-wn excess of sodium metlioxide, T4527 

neutralised the equivalent of 0-1276 NaOH. The calculated amount 
^*29^400, is 0-1269 NaOH. 

Plienylhydrazone. The keto-alcohol readily yielded a phenyl- 
) 1 ‘izone when warmed with an alcoholic solution of pheuylhydrazine 
taiuiiig a few drops of acetic acid, from which it was deposited in 
) O'v . pangles, which melted at 162°. After recrystallisation from 
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ethyl alcohol, it was obtained in long, orange-yellow needles^ which 
melted at 16 4° 

0'2140 gave 10'7 c.c. Nj (moist) at 20° and 766 mm. N = 5-7 
OjjHjoOjNj requires N = 5 5 per cent. 

Formation of Dehydroeholestanedionol by Oxidation of the 
(m. p. 239°) and the Keto-aleohol (m. p. 232°). 

A solution of 4-2 grams of the alcohol (m. p. 239°) in 160 c.c. of 
90 per cent, acetic acid was mixed with a cold solution of 4 2 grans 
of chromium trioxide in 40 c.c. of 90 per cent, acetic acid, and the 
mixture allowed to stand for twenty-fonr hours. The cry,?talliiie 
deposit was then filtered and extracted with 96 per cent, alcohol, 
The least soluble portion was cry.stalli.-^ed from absolute alcohol, and 
obtained in beautiful long needles, which melted and decomposed it 
231°. 

An analogous experiment with the keto-alcohol (m. p, 232°) and 
half the quantity of chromium trioxide gave the same substance, the 
properties of which coincide with those of dehydroeholestanedionol 
(oxycholestenediol) described by Mauthner and Suida {loc. dt.). 

The identity of this substance with “ oxycholestenediol" was proved 
by its conversion into “dehydrocholestenedioue ” (oxycholestcnoiie) 
and the preparation of the phenylhydrazone of the latter. 

The “ dionol” dissolved in chloroform solution was treated with dry 
hydrogen chloride for one hour, when the solution became milky. 
The mixture was then washed with sodium carbonate solution, dried) 
and the chloroform removed by distillation. The residue, after two 
crystallisations from ethyl alcohol, melted at 121—122°, and with 
pheuylhydrazine yielded the very characteristic insoluble hydrazone, 
which was obtained in golden-yellow spangles, melting at 271': 
Mauthner and Suid.u (loc, cit.) give 122° as the melting point of o.x)- 
cholestenone and 271° as the melting point of its phenylhydrazone. 

Fusion of Cholesterol with PoUmium Hydroxide. 

The object of these experiments was to obtain degradation prodiicti 
of chole.sterol wliich could be purified by crystallisation. Prelimin.uy 
triahs were carried out using a nickel crucible, which was subsequently 
discarded for an iron one. The .addition to the fusion of smell 
quantities of sodium peroxide, iron filings, or zinc Ju-sl did not seem to 
affect the yield of crystalline substances. 

The method adopted finally was as follows ; 6 grams of cholesteio 
were fused at a low leiiiperalure with 12 grams of potassium bydroxi ^ 
in an iron crucible. The potassium hydroxide was fii'st dissolve i * 
very small quantity of water, in which the cholesterol was su.-pen 
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jnd the mixture heated. After the water was expelled, the mixture 
ffas constantly stirred, and the heating continued for some hours. The 
jjass was next dissolved in water, acidified, and extracted six times 
with ether. The acid products were removed by washing the ethereal 
solution with very dilute sodium carbonate .solution. The alkaline 
solution was then acidified and extracted with ether. A mixture of 
jcids was thus obtained, which readily solidified in an evacuated 
desiccator after removal of the ether. 

Acid, 

When the mixture of acids is dis.solvcd in hot ethyl acetate, a 
small crop of cry.stals is deposited. The yield may be increased 
by evaporation of the solvent, or by the addition of ethyl nitrate. 
Ihe amount obtained from 6 grams of cholesterol never exceeded 0’3 
gram. The acid can be roerystallised from ethyl acetate in small 
prisms, which melt at 241“ : 

0'1273 gave 0-3602 COj and 0-1273 HgO. 0 = 77-2; H = n-0. 

requires 0 = 77-5; H = 1 1 -0 per cent. 

The acid is insoluble in water and benzene, sparingly soluble in acet- 
one and methyl alcohol, and soluble in hot acetic acid, acetic anhydride, 
,ind ether. The solution in acetic acid does not decolorise a solution 
of bromine in the same solvent. It readily dissolves in a warm dilute 
solution of sodium carbonate, and, when cooled, depo.sits a gelatinous 
salt. Potassium permang.anate .solution is not decolorised by an 
aqueous solution of the sodium salt. A dilute neutral solution of the 
acid in ammonia gives white, gelatinous precipitates, insoluble in hot 
water, with solutions of the acetates of calcium, barium, magnesium, 
zinc, cadmium, and lead. 

The silver salt is also gelatinous, and consequently difficult to 
purify. 

The empirical formula of the acid and the presence of one hydroxyl 
and one carboxyl group were proved by the preparation of the acetyl 
derivative and the ethyl ester. 

Acetyl Derivalive, 

When the acid was boiled for about fifteen minutes with an excess 
of acetic anhydride, in which it is very soluble, and then poured into 
-water, the acetyl derivative slowly separated out in bard, horny 
masses. It crystallised from aqueous alcohol in warty .aggregates of 
piismatic crystals, which melted at 163“ and decomposed about 200 . 

A specimen, dried in the air, gave on analysis ; 

0 1253 gave 0-3328 CO, and 0 1216 H.p. C = 72-4 ; H = 10-7. 

••■1109 lost 0-0042 at i 05“ H.,0 = 3-78. 
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C5gHj80.i,Hj0 requires C = 72-8 ; H= 10-6 ; H20 = 3'76 per cent 
CjsH,30„H,0 „ 0 = 72-1: H = 10-3; H20 = 3-86 „ 

A specimen, dried in the desiccator until constant in weigiii; 
dissolved in warm alcohol and titrated with A/10 NaOH, using phenol 
phthalein as indicator : 

0-1970 gram was neutralised by 0-0172 gram NaOH, 

CjjH^^OAc-COjH requires 0 0171 gram NaOH. 

Miyl Ester, C^jHjjOj. 

The acid was shaken with ethyl alcohol saturated with hydrooen 
chloride for about eight hours. 

Most of the alcohol and the hydrogen chloride was removed in m 
evacuated desiccator, the residue poured into water, and the ester 
extracted with ether. It is very soluble in the common organic sol- 
vents, except methyl and ethyl alcohols. It crystallised from the 
former solvent in twinned plates with a pearly lustre, and melted at 
62°. A three per cent, solution in ether gave [o],, about +27°: 

0-1222 gave 0-3496 CO.J and 0-1235 lIjO. 0 = 78-02; H=ll'2il, 
CjjHjjiOj requires C = 78'0; H = 11'2 per cent. 

0,sH.„O3 „ 0 = 77-4; H = ll-5 „ 

Dibasic Acid, 

The acid products from the fusion were treated with ethyl acetate 
and ethyl nitrate, as described above, to remove the acid 
The residues were heated on the water-bath to remove .all traces of 
the solvent.s, then macerated with light petroleum, and filtered. The 
portion insoluble in the petroleum, crystallised from glacial acetic add 
in clusters of sm.all needles, which melted at 190° : 

0'1364 gave 0'3700 CO., and 0-1314 IbjO. C = 74'0; H = 1C'7 
requires 0 = 74-2 ; H = lO'l per cent. 

C.„H„0, „ 0 = 750; H = 10-1 „ 

The acid is soluble in ethyl acetate, benzene, chloroform, or alcohol. 
Its solution in sodium carbonate docs not decolorise potassium 
permanganate in the cold, and its .solution in acetic acid does aot- 
decolorise a solution of bromine in acetic acid. 

0'1284 Gram of acid, dissolved in ethyl alcohol, "'.as titi'.ated "°i* 
iV/10 NaOH, .and neutralised 0-0236 NaOH ; indicating for a dibasif 
acid a molecular weight of 436, that of being 420. 

The neutral solution of the ammonium salt gave white, amoipm® 
precipitate.s, insoluble in hot water, with solutions of the .acetates 
calcium, bai-ium, zinc, cadmium, magnesium, and lead. 
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The silver salt is amorphous; n specimen, dried at 100°, was 
nalysed, when 

01552 gave 0'2800 COg, 0-0981 H^O, and 0-05-23 Ag C = 49'‘i • 
H = 7-0; Ag = 33-7. 

CocHiA^ggi-eqii'-es 0 = 49-2; H = 6-9; Ag = 34 0 per cent. 

The thanks of the authors are due to Di-s. A. S. Barnes and 
Hunt for the presentation of some specimens of gall stones, and 
1,-0 to the Research Fund Committee of the Society for grants which 
,avc defrayed the cost of some of the m.aterial used in this work. 

.Mu.vicip.vL TrcnsicAL School, 

Bi.acktjurn. 


CLIY— Derivatives of S-P/a/iifphfoitaotlt ionium. 
Part 11. 

By Samuel S,mtles and TuoM.as Percy IIilditch. 

soar first communication on this subject (Trans,, 1908, 93, 145), 
le products obtained by condensation of phenetole with diyj-nitrodi- 
henylamine sulphojtide and its methyl derivative -were described, 
i-om the previous observation, that aromatic sulphoxides yield sul- 
honium salts in this reaction, and from the study of the properties of 
le condensiation products, it was shown that the latter are derivatives 
■ 8-phenylphenazothionium. The investigation of this group has now 
?en extended to the substances obtained by conden.sation of phenol 
ith both the dinitrodiphenylamine sulphoxide.s described by Bernthsen 
inmUn, 1885, 230, 116) and to the amino-derivatives of the group, 
efore dealing with these substances in particular, it may be remarked 
at, besides the reasons already given for assuming them to contain 
le S-phenylphenazothionium structure, further evidence of this may 
E obtained from a general standpoint. 

I-iom di-pnitrodiphenylamine sulphoxide and phenetole withcon- 
“n ra ed sulphuric acid, a green sulphate is obtained, which is readily 
."'oysed by water to a crimson, fluore.scent b.ase. By treating the 

nn acid is eliminated with forma- 

“ a eep red, fluorescent anhydro-base. Xow in the cnnden.s.ation 
oniatic compounds with thiodiplienylamine o.xide, it is clear that 
aiee m “ay unite with the benzolhiazine system in either of 
' • 1 may be attached to nitrogen (I), or to a ben-zene niicleu.-^ 
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(II), or its sulphur (III), and the sulphate would then be represented 

follows ; 


Ar H 

H Ar 


\/ 

N 

/\/\/\. 

or 



S 

8 

1 


80,11 

(<'■•) 

(I.) (A) 

N Ar 

NH 

/\/\/\ 

/ \/'''u/\ 


NO, A, /NO, 

s 

1 

8 

/\ 

SO,H 

80,11 Ar 

(II.) 

(III.) 


It may be noted that a substance of formula 11 would differ from 
I and III by two hydi-ogen atoms less, but the difference would not 
greatly affect the results of analysis. 

The first alternative (la and K) involves the improbable assumptm 
that the thiodiphenylamine oxide contains either the .structure 


Oil 

I 

N 



S 


N 

I 0 I , 

/\'/\ 

s 


but apart from this it i.s evident that, in either case, removal of hydracid 
from the salt by alkali hyilroxide must yield an -arylthioihpheryl 
amine, and this is contrary to experience. Hence this structure mist 


be discarded. 

On a priori ground.?, the second formula seems more probable. For 
various reasons, which need not hero be mentioned, it is probable thff 
the sulpboxide .‘'tnictnre (,1) is the pseudo-form of the quiuoi.oid 
Nil >'■ 


1 


1 


hO 

.s 


(IH 




sulphonium ba-e {/>'), into wliicli it is converted by the action o 
This being the case, the dinitro-.snlphoxide on being dissolve 
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centratsl sulphuric acid previous to condensation would be changed 
to the quinonoid sulphonium salt. Now, since Kehrmann (AnruUen, 
190 ’ 322, 1) has shown that these ortho-quinonoid derivatives com- 
bine with aniline in presence of oxidising agents, giving compounds of 
the type ^ 

/\.^\/\ 

s 

I 

X 


(where X is an acid radicle), it might be considered possible that in 
tlie reaction in question a substance of type II might be formed in a 
fimilar manner by simultaneous removal of hydrogen from the aromatic 
nucleus of phenol and the dinitrophenazothionium salt. Accordingly, 
the prooess would be one of oxidation and not of dehydration. This 
view, however, is untenable. If it were correct, it is clear that, since 
110 special oxidising agent is introduced, the oxidation must take place 
at the expense of the sulphuric acid or of part of the dinitro-sulph- 
oxide, In the former circumstance, sulphurous acid would be formed, 
but we h.ave not been able to detect traces of this even when dealing 
with large quantities of material. Further, if the sulphoxide served 
as an oxidising agent, half of it would appear in the product as di- 
uitrothiodiphenylamine, and this, also, we have not been able to 
i,«late. Moreover, the sulphate is produced in excellent yield — about 
90 per cent, of the theoretical. Further evidence that the reaction 
is one of dehydration and not of oxidation is afforded by the fact 
that it does not take place without dehydrating agents, even if oxidis- 
ing agents are present. Thus, when a solution of di-p-nitrodiphenyl- 
amine sulphoxide in phenetole is warmed with ferric chloride, the green 
sulphate in question is not formed. Similar negative results have 
been found with acid alcoholic solutions of the sulphoxide with phene- 
tole or aniline and ferric chloride. Against this formula (II) may also 
be set the facts that : 

1. The green salts are not attacked by sulphurous acid in alcoholic 
solution, whereas under these conditions the ortho-quinonoid dibenzo- 
plienazothionium bromide is readily reduced. 

I. It is difficult to imagine how a subst-ance of formula II could by 
tie action of alkali hydroxide lose the elements of hydracid to form 
tie anhydro-base. 


For these reasons the second formula is excluded, and there remains 
as the only possrbility the third, which we have already shown is 
entirely in accordance with the properties of the substance and is to 
e anticipated from the nature of the reactioir from which it is formed. 
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By condensing phenol with di-p-nitrodipbenylamine sulphoxiaj jj 
presence of sulphuric acid, the green salt has now be 



^A/x 


jNa. 


SO,H C,H,-OH 
(IV.) 


/\ 

OH C,H,-0H 
(V.) 


It is readily hydrolysed by hot water or by dilute aqueous sodiun 
carbonate to the corresponding red hydroxy-derivative (Y). The ba,e 
prepared in this manner is not homogeneous ; it consists for tie 
greater part of a sparingly soluble red base, mixed with a very snjjll 
quantity of a more soluble purple base, which is isomeric with the 
former. The most probable explanation of this isomerism is that in 
the two substances the phenolic hydroxyl group occupies different 
positions relatively to the sulphur atom. They would thus be formed 
by ortho- and para-condensation of the thionyl group with phenol, and 
it may be noted that thi.s has been already observed (Smiles and Le 
Eossignol, Trans., 1906, 89, 705) in the condensation of phenetjl 
sulphoxido with phenetole, where two isomeric triphenetylsulphonium 
salts arc formed. It may be supposed that the less soluble isomeride ij 
the para-, and the more soluble is the ortho-derivative, but in ths 
absence of definite proof we prefer respectively to term them the o- and 


j3-derivatives. 

By ethylation with ethyl sulphate in alkaline solution, the less 
soluble or a-plionolic base is converted into an ethyl derivative which 
has the same composition as the product previously obtained fmi 
phenetole and di-p-nitrodiphenylamine sulphoxide. However, the sub- 
stances prepared by the two methods are not identical. That obtamed 
by ethylation of the a-phenolic base is di.stioguished from the isomeride 
by its slighter solubility and the different tint of its solution m con- 
centrated hydrochloric .acid. The contrast between the isomendesmij 
be summarised as follows : 


D inUi o-ii-plienelyipItenazotkionium Hydroxide. 


Uy etliylatiou of a 
jiheuolic base. 

Soiuluju iu concentrated'^ 

liydiochloric acid is J 


By condensation widi 
phenetole. 


Bee-p bluish-gta'^iJ- 

And when itninionia is i Rose-red with orange fluor- ipm-pUsh-red. 
added It cliaiiges to I esceuce. ) 

1 Rose-red base completely^ p^.p^.^h-red baseisp^^^- 
'I ]>recipitated, t)ie aolu- - . . - .i 

[ tion becomiiigcolourless. . 


When this is -set a^ide 


precipitfitoil. 



S-PHENYLPHENAZOTHIONIUM. PART II, 


1691 


Xhe moi’® soluble or ^-phenolic base very closely resembles the 
pbeuetole condensation product of which it is probably the parent 
substance ; but we are unable to offer decisive proof of this, since the 
quantity of the ^-isomeride available was so small that the product of 
etbylatiou could not be closely studied. 

By the reduction of dinitro-^S'-phenetylphenazothionium chloride, the 
pale yellow diamino-derivative (VI) is formed, and this, on being 
oxidised with ferric chloride or atmospheric oxygen, is transformed 
to the deep-blue chloride (VII), to which the quinonoid structure must 

be assigned ; 


NH 


N 

/'\/\/\ 


/\-/\/\ 




S 

HN^ 

< 

/\ 


/\ 

Cl 



(VI.) 


(VII.) 


For shortness’ sake, substances of this type (VII) may be referred 
,0 as derivatives of 5-phenylthionine, although it may be noted that 
[Cehrmann (5er., 1897, 30, 1571; 1901, 34, 4170) has shown that 
liioniue probably contains the ortho-qninouoid arranf'ement The 
lydroxide corresponding with the above chloride is precipitated from 
olutions of the latter on the addition of aqueous alkali hydroxide as a 
jurplish-brown powder. Other salts, such as the picrate, dichromate, 
,nd platinichloride, may be obtained. The chlorides of 5-phenetyl- and 
vhydroxyphenyl-thionine are sparingly soluble in hot water; the 
olutiona impart a bluish-grey tint to silk or cotton fabrics. ' 

It IS worth noting that these amino-sulphonium bases are perceptibly 
tronger than those of the previously described dinitro-series. The 
blonde of dinitro-^f-phenetylphenazothionium is readily hydrolysed by 
ot water or by cold aqueous solutions of sodium acetate or carbonate ■ 
'■pbeiietylthionine chloride, however, is not attacked by these reagents! 
iid the base is only liberated by the action ot aqueous sodium 
ydroxide or boiling aqueous solutions of alkali carbonate. It is 
erefore clear that the basicity of the quadrivalent sulphur in these 
^pounds ,s influenced by the nature of the groups substituted in the 
nzothiazme nucleus. Kehrmann (5«r., 1906, 39, 914) has arrived 
a suuilar conclusion from a study of derivatives of the ortho- 
onoid phenazothiouium. It will be shown in the next and con- 

“itro-groups the 

may assume acidic properties. 

- Bernthsen 

’ liap shown that nitration of thiodiphenyl- 
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amine yields di-^j-nitrodiphenylamine sulphoxide, together with a more 
soluble isomeric substance, which may be termed isodiiiitrodipheayi 
amine sulphoxide. That the latter substance contains the thionj] 
group, follows from reasons similar to those advanced in the case of 
the less soluble isomeride (Bernthsen, loc. cit., and Smiles and Hilditeh 
Trans., 1908, 93, 145). It thus follows that the isomerism depends 
on the different positions occupied by the nitro-groups. Bernthsen 
showed that in the less soluble isomeride the two nitro-groups occupy 
the 3 : g-positions,* but the constitution of the isosulphoxide is at 
present undetermined. 

isoDinitrodiphenylaminc sulphoxide, when condensed with phenol 
yields an olive-green sulphate (VIII), which may be hydrolysed to an 
Indian-red base (IX) : 


NH 


N 


N 



KO.,H 


■ ' 1 

bo,. j 1 sh;, 

^\/'\/ 


s 

s 

/\ 

/\ 

OH (1 

bH,-OlI Cl CjU^'LlH 

(I.X.: 

1 (.V) 


(VUi.) 

By oxidising the diamino-derivative which is obtained by reduction 
of the diuitro-salts (VIII), a deep blue dyestuff (X) is I'ormed, the 
properties of which are similar to those of the dipara-compoiinds 
(VII). It seems probable therefore that in the sulphoxide one nitro- 
group is in the para-position with respect to the imiiio-group, but at 
present there is no evidence to show the position of the other nitro- 
group. An attempt to decide this question by synthesis of the 
sulphoxide is being made by one of us. 

It may be remarked that the hydroxide of tsodinitro-6'-hydroxy. 
phenylphenazothionium is not (luorescent, in distinction from the 
isomeric di-yj-nitro-derivalivc. In other physical properties, the two 
series closely resemble one another. 


ExrniUMENTAL. 

Derivatives of Dinitro-S hydroxyphenylpltemzothionmm. 

The condensation of di-y)-nitrodiphenylamine sulphoxide with phenol 
in presence of concentrated sulphuric acid was effected by a process 
similar to that previously described (Tr.ans., 1908, 93, 150) lyit 
phenetole and the same sulphoxide. On pouring the acid mixture inlo 

water, the green sulphate of 3 : 0-dinitro-i'-hydroxyphenylphenaw 

thionium was precipitated. This was collected and thorough y was. « ^ 
• 111 Pari 1 [Ivc. cil.), llie position of the iiitro-gioups was called 3:3, iudisl 
3:9. 
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with water, and it was then converted into the hydroxide by trituration 
with excess of cold aqueous sodium carbonate, The brown solid was 
theo separated from the alkaline liquor and treated with boiling 
water to separate the o- and ^-baees; the total yield of these was 
5-3 grams from 5 grams of the sulphoxide. The more soluble 
j8-hydroxide dissolved in the hot medium, forming a purple solution, 
which was filtered from the lass soluble a-hydroxide. On cooling the 
nitrate, i3-3 ; ^-diniWo-^-hydroxypImiylpUriazotMmium hydroxide was 

precipitated as a purple, crystalline powder. It was collected, and, 
after further purification, was analysed; a sample which had been 
dried in the steam-bath gave the following numbers : 

0'1364 gave 0’2702 COj and 0-0156 HjO. 0 = 54-01; 11=3-71. 

CisHjjOaNjS requires 0 = 54-14 ; H = 3-26 per cent. 

The substance melts at 206—208“ and in ethereal solution exhibits 
an intense green fluorescence. A portion of this hydroxide was con- 
verted into the chloride. The latter is a deep green powder, which 
reailily dis-solves in concentrated hydrochloric acid, giving a bluish- 
green solution ; it is sparingly soluble in cold absolute alcohol, the 
colour of the solution being blue : 

0 0907 gave 0-1725 CO.^ and 0-0241 HjO. 0 = 51-86; H = 2-95. 

CijHjjOaNjClS requires 0 = 51-75 ; l£ = 2-88 per cent. 

a-Derivalines. 

The insoluble residue left after removal of the /3-hydroxide with hot 
water consists of the a-hydroxide in an almost pure state. The 
substance was further purified by precipitation with ether from acetone 

ftoliition, 

n-i -.D-DinitroS-hydi-oxyphenylphenazothioniiim hydroxide was thus 

ribtaincd as a chocolate-coloured powder, which melted at 218 220°. 

it is sparingly soluble in boiling water, and very soluble in cold aqueous 
alkali hydroxide ; the solutions in these media are wine-red and ro.se- 
red respectively, and neitlier exhibits fluorescence. The ethereal and 
alcoholic solutions are fluorescent : 

0'1341 gave 0-2665 CO, and 0-0397 H,0. 0 = 54-20; S = 3-29 

0'1933 „ 0-1207 BaSO,. S = 8-43. 

requires 0 = 64-14. 44 = 3-26 ; 8 = 8-01 per cent. 

The Mo-Hde is a deep green powder, wiiich is very sparingly soluble 

absolute alcohol or concentrated hydrochloric acid with a yellowish- 
green colour : ’ 

0 U68 gave 0-2393 COj and 0-0357 H,0. 0 = 51-46; H = 3-12. 
O-0C5OAgCl. 01 = 8-27.' 

yisHAN^ciS requires 0 = 51-75 ; H = 2-88; 01 = 8-50 per cent. 

' 5 U 
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The platinichloride was obtained by mixing an alcoholic solutiot, f 
the chloride with aqueous chloroplatinic acid. If the proportions of 
the reagents are adjusted so that precipitation takes place slowly th 
substance may be obtained in green, crystalline scales, which deco 
pose with frothing at 228°, Epichlorohydrin furnishes a crimson 
solution, from which ether precipitates the platinichloride as a green 
powder. A sample which had been purified in this manner war 
analysed : 

0-1805 gave 0 0291 Pt. Pt = 16-12. 

(OjjHjjOnNjSjoPtClg requires Pt = 16 64 per cent, 

The solutions in alcohol exhibit dichroism. 

The picraia is an olive-brown powder, which, on being heated, turns 
green, and, finally, decomposes indistinctly at about 180°; 

0-1366 gave 0-2364 CO., and 0-0338 H,0. C = 47-21 ; H = 2-75 
CjsHiiOsNjS.CjHjOjNj requires C = 47-2 1 ; H = 2-29 per cent, 

The dichromalt is precipitated as an olive-green powder when an 
acid solution of the chloride is added to aqueous potassium dichromate 
The substance does not melt below 240° : 

0-1180 gave 0-0186 CrjOj. Cr= 10-79. 

Oj^jHj^OirNjSjCrj requires Cr = 10-61 per cent. 


EOiylation of tltt a-Ifi/droxiJe. 

0-3 : Q-DinitroS-phenetylphenazothionium Hydroxide . — Three gramsof 
the sulphate of the o-base were dissolved in excess of 10 per cent, 
aqueous alkali hydroxide. Small quantities of ethyl' sulphate were 
added to this from time to time, and after each addition the conteMs 
of the flask were thoroughly shaken. The mixture was maintained at 
50 — 60° by me.ins of a water-bath, and during the process a copious 
precipitate was formed, the end of the reaction being indicated by the 
pale red colour of the supernatant liquid. When this condition was 
reached, the solid was collected, then washed with ether to remote 
adherent ethyl sulphate, and finally triturated with dilute aqueous sodium 
hydroxide. The product was again collected, and then well washed with 
cold water ; when dry it weighed two grams, Further purification fur- 
nished a-3 ; 9-diHilroS-phenet;/lphenazoM<miu7ii hydroxide as a crimson- 
brown powder, which melted at 207 — 208°. The base is sparingly soluble 
in cold concentrated hydrochloric acid, giving a yellowish-green solu- 
tion, which, on treatment with excess of aqueous sodium hydroxide, 
turns at first rose-red with a bright orange fliioreacence, and then, 
after the lapse of about an hour, yields a rose-red precipitate oi t e 
original substance. This behaviour, as already mentioned in t * 
theoretical part of the paper, is distinct from that of the phenelj 
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gulphonium base which is obtained from phenetole and the dinitro- 
salpboxide. The a-S-phenetyl derivative is almost insoluble in boiling 

water : 

01014 gave 0-2160 COj and 0-0372 H^O. 0 = 66-43; H = 3-96. 
0-2226 „ 0-1257 BaSO^. S = 7-75. 

C,jH, 70^N3S requires 0 = 56-21 ; H = 3-98; S = 7-50 per cent. 


Jlenzo^latioii of the OL-Hydroxide. 

On submitting the a-hydroxide to the usual process of aqueous 
alkaline benzoylation, the benzoyl derivative was precipitated as an 
insoluble, reddish-brown powder. This was collected, and several 
attempts to purify it with various solvents were made, but in each 
case the benzoyl derivative decomposed, regenerating the a-hydroxide 
and benzoic acid or its anhydride. This behaviour has previously 
been observed with the benzoyl deriv.atives of simpler phenolic 
thctines (Barnett r-nd Smiles, Proc., 1908, 24, 123); for example, 
pherioxydiphen) Isulphonium, on benzoylation, yields benzoic anhydride, 
the originally formed benzoyl derivative not being sufficiently stable 
to be isolated. 

A viinoderivatives, 

H-PImett/lthionine—The chloride of dinitro-8'-phenetylphenazo- 
tliioniiim is reduced in alcoholic solution with zinc dust and hydro- 
chloric add. The finely-powdered chloride is covered with about eight 
or ten times its weight of absolute alcohol ; to this mixture con- 
ceotnated hydrochloric acid is added, and tlien the zinc dust in small 
portions. The mixture must be kept well stirred, otherwise the 
reaction is apt to be hindered by the caking together of the chloride 
and zinc dust. As the reduction proceeds, the chloride passes into 
solution, and the liquid assumes a yellow tint. Finally, the excess 
d zinc dust is removed, and, on pouring the clear solution into a large 
volume of cold water, a colourless precipitate of the chloride of the 
diamino-derivative is obtaiued. This is readily converted by atmos- 
pberie oxygen into the dyestuff, but the oxidation may be more 
rapidly effected by the addition of a few c.c. of concentrated aqueous 
eiiic chloride. By adding a saturated solution of common salt, 
■pKwtylthionine chloride is precipitated,, and m.ay be purified by 
fenewed solution and precipitation When di-y, the substance forms a 
blue powder with a metallic lustre; it, is insoluble in ether, 

** f dilute miner.al achls. Concentrated 

**cfl fi ^ ; the dilute are dull blue with a 

oresceiice. Silk m dyed a slate-grey by this substance. 

5 U 2 
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Analysis showed that the air-dried compound contains three ueij, 
cules of water of crystallisation, two of which are expelled at 100“ ■ 
0-3256 air-dried substance lost 0-0262 HjO. HjO = 8-0, 
C5 (,Hi 80N3C1S,3H30 requires 2HjO = 8-2 per cent. 
Elementary analysis was conducted with a sample dried at 10(|i 
to constant weight : 

0-1205 gave 0-2644 CO^ and 0 0552 HjO. 0 = 59 85 ; H = 5 og 

0-1021 „ 0-2229 COj „ 0 0482 H^O. 0 = 59-54 ; H = 5-25’ 

0-1161 „ 0-0705 BaSO^. S = 8-34. 

0-1251 „ 10 6 c.c. Nj at 19-5“ and 750 mm. N = 9-9. 

OjjIIjgONjClSjHjO requires 0 = 59-78 ; H = 4-98j S = 7-97| 

N = 10-46 per cent. 

ii-Phsuityllhionim hydroxide is precipitated as a purplish-brown 
powder by the .addition of .aqueous sodium hydroxide to a solution of 
the chloride. It is insoluble in water and sparingly so in ether, to 
which it imparts a pale violet tint. Solutions in alcohol are pure- 
coloured, but without fluorescence ; 

0-1556 gave 0-3759 00, and 0-0789 H^O. 0 = 65-88; H = 5-64, 

0-1004 „ 0-2408 00' „ 0-0496 H^O. 0 = 65-33 ; H = 5-50. 

CjoHigOjNjS requires 0 = 65-75; H = 5-21 percent. 

The platinichloride is a blue powder insoluble iu water : 

0-2248 gave 0-0390 Ft. Pt = 17-36. 

(CjdHjjONjSljPtOl,. requires Pt= 17'66 per cent. 

The dich'omate is a dark green powder : 

0-36-23 gave 0-0600 Or^Oj. Or= 11-34. 

C45H3309N,;S,Cr.. requires Cr = 11-40 per cent. 

^-HydroxyphenyllMonine. — To prepare this substance, the chloride 
of a-dinitro-df-hydroxyphenylphen-izothionium was reduced with zinc 
dust and hydrochloric acid by the same method as described for 
,S-phenetylthionine. 

S-Hydroxyphenylthionine chloride is sparingly soluble in cold water, 
but readily so in the hot medium ; the dilute solutions are blue and 
the more concentrated, violet in colour, especially when hot. Solutions 
in alcohol are blue with a red fluorescence. After being heated at 
100“ until constant weight is attained, the substance retains one 
molecule of water : 

0-2177 gave 0-4604 COj and 0 0852 H^O. 0 = 57 68; U = 4-35. 

0-1150 „ 0-2441 00, „ 0-0491 H^O. 0 = 57-90; H = 4-r3, 

0-1412 „ 0-0888 BaSO^. S = 8-64. 

0-2010 „ 0 0794 AgOI. 01 = 9-75. 

0,8 Hi 40N3C1S,H20 requires 0 = 57-82; 11 = 4-28; S = 8 57; 

01= 9-50 per cent. 
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^iie air-drifitl subsfcancA contains water^ but apparently not in any 
definite molecular proportion : 

0-5776 lost at 100° 0-0444 HjO. 11^0 = 7-7 

0 i 8 Hi 4ON3SC1,2H2O requires lH20 = 4-6 per cent. 

CijHi.ONjSCI.SHjO „ 2H20 = 8-8 

This chloride may be converted into the corresponding hydroxide by 
means of cold aqueous sodium hydroxide or a hot solution of sodium 
carbonate, but the former reagent dissolves the base, forming tlie 
sodium salt. Hydroxyphenyllhianine hydroxide was therefore 
prepared by digesting the chloride with a 10 per cent, aqueous 
solution of sodium carbonate at 60°. The base was purified by 
dissolving in alcohol and precipitating the solution with ether. 
When drj', the substance forms a brown powder, which is readily 
.soluble in aqueous sodium hydroxide, sparingly so in hot water, and 
very slightly so in ether ; the solution in the latter medium is a pale 
violet and not fluorescent. It is readily soluble in alcohol. At 100°, 
this hydroxide retains one molecule of water ; 

0-1842 gave 0-4314 COj and 0-0800 H,0. C = 63-86 ; H = 4-83, 
CjjHijO^NjSiHjO requires 0 = 64-09 ; H = 4-45 per cent. 

The tinctorial properties of the salts of this base are similar to 
those of the previously described phenetyl derivative. 

Experiments on the action of various alkaline reagents with the 
chloride were made by shaking the aqueous solution of the latter with 
the reagent in question, the mixture being covered with ether. The 
formation of the base was indicated by the violet tint of the ethereal 
layer. The results are summarised below ; 

Reagents (aqueous). Result. 

Sodium acetate (cold) No base formed. 

,, „ (hot) 

Sodium carbonate (cold) 

’) .1) (hot) Base formed. 

Aiiimonia (coU) Base (ormeii, but partly dissolved. 

sodium hjdrcixide (cold) Base formed, hut completely dissolved as 

phenolic sodium salt. 


Derivatives of isoDinitro-S-phejiylphenazcthionium. 

^^°Oimtro-S-hydroxyphenylphsnazot/iio»ium.—The sulphate of this 
se WM obtained by condensing tsodinitrodiphenylaiuine sulphoxide 
th a means of cold concenti-ated sulphuric acid. The 

IT ° employed was similar to that de-cribed in a former paper 
isnm"* ’ 145) for the condemnation of phenetole with the 

is ind The end of the reaction 

test hnrf-* J formation of a yellowish-green precipitate wneu a 
P ion of the liquid is added to water. The acid liquid, on being 
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poured into a large bulk of cold water, yields a copious precipitate ( 
isodinitro-Si-hydrox^p/ienylp/tenazothionium sulphate. The yijij ■ 
almost theoretical. This substance is an olive-green powder 
sparingly soluble in cold water, and moderately so in hot a'leohj 
Like the other dinitro-derivatives of this group, it is easily hydrolyg^j 
by boiling water to the parent base. To prepare the latter th 
sulphate is triturated with warm aqueous sodium carbonate, the solii) 
is then collected, and washed with cold water until the filtrate is no 
longer alkaline towards litmus. It is then dried, and finally purifioj 
by frequent precipitation from acetone solution with ether. When 

prepared in this manner, hsodinitro-^-hydroxyphenylphemiollmnin 

hydroocide is obtained as an Indian-red powder, which melts .somewhat 
indistinctly at 195 — 197°. It is readily soluble in aqueous sodiim 
hydroxide, alcohol, or chloroform, and slightly so in hot water ot 
ether. The solutions are reddish-brown, but none are fluorescent, and 
the suhstanoo is thus sharply distinguished from the isomeric dip. 
nitro-derivative, which, in ethereal solution, exhibits a fluorescence of 
peculiar brilliance : 

O'lSOO gave 0'3586 CO^ and 0 0554 HjO. C = 54'34 ; H = 3'42. 


0-1000 „ 0-0613 BaSO^. S = 8-40. 

CijHijOjNjS requires 0 = 54-14 ; H = 3-26; S = 8-00 percent. 

The chloride has physical properties similar to those ot the sulphate. 
When heated to 100°, it tui-ns dark green, and then contains one 
molecule of water. A sample dried to constant weight at that 
temperature was analysed : 

0-1006 gave 0-18-24 COj and 0-0318 Hp. 0 = 49-45 ; H = 3-59. 

OjjHjjOjNjClS.HjO requires 0 = 49-61 ; H = 3’22 percent. 

At a higher temperature, about 150°, the substance again undergoes 
a change, the remaining molecule of water being expelled ; at 205—210°, 
it melts with frothing. A solution of the chloride in aqueous alcohol 
exhibits a green and brown dichroism, which is probably due to 
partial hydrolysis, since it vanishes on the addition of mineral acid. 

The picrate is a yellowish-green substance, which melts at 130°. 
The aqueous-alcoholic solution is orange in colour, indicating 
hydrolysis to the base and picric acid : 

0-1253 gave 0-2148 CO^ and 0-0.304 H,p, 0=46-76; H = 2-30. 

CjjHj, 05 NjS,CjHjO-Nj requires 0 = 47-21 ; H = 2'29 per cent. 

Reductiou of the chloride of the above-mentioned nitro compounii 
with zinc dust and hydrochloric acid in the usual manner, and sub- 
sequent oxidation with ferric chloride of the diaraino-derivative whicl 
is formed, gives the dark blue 8-hy droxy phenyl isothionine chlx'A 
The substance, when crushed, exhibits a metallic lustre ; it imparts a 
blue colour to alcohol, in which it is freely soluble ; water is tinted « 
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, yiolet It noted that neither solution is fluorescent. 

• dried substance contains water, which is not completely 


The 


After 


lied by prolonged exposure to a temperature of 100'’. 

,ed at this temperature until constant weight was reached, a 
itained three molecules of water for every two of the 


= 4’72. 


being tear 
s&mple re 

chloride ; 

n lTsg gave 0-2883 CO^ and 0-0590 H,p. C = 56-63; H = 

0-1061 0-2190 00, 0-0461 H,0. 0 = 56-28 ; H = 4-83. 

0 HuONjClSjlIlIjO requires 0 = 56-46 ; H = 4-44 per cent. 
^Hydnxyphenylisothionine hydroxide may be prepared by treating 
the finely-powder^ chloride with aqueous sodium carbonate at about 
This compound is deep purple in colour, and is soluble in the 


50' 


to which it 


usual organic media or in aqueous sodium hydroxide, 
imparts a reddish-brown tint. As with the chloride, the water is 
incompletely expelled at 100'’ : 

0 1750 gave 0-4010 CO, and 0-0698 HjO. 0 = 62-48; H = 4-43, 
CisHisOjNjS.IHjO requires 0 = 62-43 ; H= 4-62 per cent. 

The Okoaxic Chhmistkt Laboratorv, 

Univbrsity Colleoe. 

LOKDON. 


CLXVL— 2I Reaeiion Distinguishing Phosphoprotein 
from Nucleoprotein and the Distribution of 
Phosphoproteins in Tissues. 

By R. H. Aders Plimmer and F. IT. Scott. 

Two years ago one of us, in conjunction with Riyliss (/. Physiol. ^ 1906, 
33, 439), observed that caseinogen when treated with one per cent, 
sodium hydroxide at 37® was decomposed in such a way that the whole 
of its phosphorus (except for a negligible quantity) was eliminated as 
inorganic phosphoric acid. This observation has now been extended 
to the other well-defined phosphoprotein, namely, vitellin of egg-yolk, 
which was found to behave in an exactly similar manner to caseinogen 
under the influence of one per cent, sodium hydroxide at 37®. It 
seemed possible, therefore, that the action of one per cent, sodium 
hydroxide at 37° for twenty-four hours might serve as a simple means 
of distinguishing between phosphoproteins and nucleoproteins. 

^ucleoalbumins, or phosphoproteins as they are now termed, have 
been stated to occur in various tissues. As no one has succeeded in 
isolating these substances from such tissue.'^, we have made use of the 
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above reaction lor testing various organs for pbospboprotein, Befee 
the reaction of one per cent, sodium hydroxide could be pat 
any such use, its action on the other organic phosphorus 
namely, lecithin, glycerophosphoric acid, and nucleic acid, in the tissues 
had to be determined. These compounds did not yield inorganic phos. 
phoric acid when submitted to the action of one per cent, sodium 
hydroxide at 37“, as was expected from the known methods of 
preparation of glycerophosphoric acid from lecithin by boiling with 
Lrvta and of nucleic acid from tissues by Neumann a method, which 
consists in heating the tissue to 70-80“ with sodium hydroxide. 

Besides these compounds, inorganic phosphates are also present 
in tissues, and, on account of their presence, the direct application 
of the re.action led to no po.sitive re.siilt. An increase in the amount 
of inorganic phosphoric acid was always observed, but this was due 
rather to the solution of the tissue in the alkali, with the consequent 
liberation of phosphoric acid, than to the decomposition of phospho- 

^'consequently, a method of examining tissues had to be devised. 
This consisted in coagulating the tissue with alcohol, thorougUy 
extracting the lecithin with alcoliol and ether, and then treating tie 
coagulated protein with one per cent, sodium hydroxide at 37“, ate 
the inorganic phosphates bad been removed by repeated extraction 
with very dilute acid. By this method, aUo, determinations ot the 
amount of the various kinds of phosphorus contained m the tissues 
can be made. The pancreas alone of the tissues so examined wae 
found to contain phospboprotein ; tho amount of phosphorus thus 
present amounted to 3 per cent, of the total phosphorus. 

^ The experiments have also been extended to the ova of fishes hum 
which the substances ichthnlin, ichthin, etc., have been leoke , 
these are regarded as pho.sphoprotein,«. Their presence was eonamed 

‘’^Tbrprndpai distribution of phosphoproteins thus appears to be in 

thie Lbstances which form the food-.stute ot the embryo bud 
and fish and the young mammal. 


E.XPEBIMENTAI.. 

I. SejMralion of Plvosphorits from Vikllin. 

A. Action of One per cent.S^ium 

in these experiments was either ^ piimmer, Trans., 

that described by Osborne and Campbell in 1900 (.see T 

1908, 93, 1500). , , ■ 200 c.c. o! 

Experiment l.-Five grams ot vitellin were susp^d i 
waterVand 60 c.c. of A-s«dium hydroxide were added. 
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was placed in an incubator at 37°, and from time to time samples of 
known volume (50 o.c.) were withdrawn with a pipette and precipitated 
by an equal volume of tannic acid solution ; the soluble phosphorus 
estimated in a known volume of the filtrate by Neumann’s 
method as modified by Plimmer and Bayliss (J. Physiol., 1906, 33, 
439). At the same time, other samples of 50 c.c. were removed and 
acidified by a known volume of acid; in the filtrate from the 
precipitate formed by the addition of acid, the inorganic phosphoric 
acid was estimated as magnesium pyrophosphate by precipitation with 
ammonium magnesium citrate. The complete precipitation of inorganic 
pbosplioric acid by this method was previously demonstrated by 
Plimmer and Bayliss, and has been r6pe.ateiJly verified during the 
cour.se of these experiments (see below). Ail v.alues so obtained were 
then calculated for the 50 c.c. sample, the total quantity of P^O in 
the mixture being estimated in a special sample of 10 c.c. 


Soluble PoO.-, luorganift P^O, 

Time. (milligrams). (milligrams). 

0 — _ 

24 hours 2r6 17-4 

48 „ 22-1 17'fi 

Total 22-8 


Experiments 2 and 3. — In tliese experiments, 5 grams of vitellin 
were treated with 525 c.c. of one per rent, sodium hydroxide at 37°. 
The vitellin dissolved slowly, and in three hours had not completely 
pas.ced into solution. Samples of 100 c.c. were withdrawn at inter- 
vals, and precipitated by 3 c.c. of glacial acetic acid. In the filtrate 
from the precipitate formed by the addition of the acid, the soluble 
phosphorus was estimated by Neumann’s modified method, and the 
inorganic phosphoric acid as magnesium pyrophosphate. The total 
PjO, was estimated in a special sample of 10 c.c. ..\11 values calculated 
for 100 c.c. sample. 


Experiment II. 


Experiment III. 


Time, 

Soluble PjOg 
(milligrams). 

Inorganic 

(niiiligrams). 

j Soluble PjOj 

1 Time. (milligraiiH). 

0 

10-4 

0*5 

! 0 

IG 

15 hoars 

23-3 

24-5 

' 7 hours 

22*6 

24 „ 

28*4 

2.') 3 ! 

! 24 ,, 

240 

41 jj 

4 days 

29’7 

24*5 

48 „ 

25 ’2 

310 

20 ’t) j 

11 days 

27-2 

Total 

... 34-2 


Total ... 

26*6 


Inorganic PnO; 
(.milligrams). 

0 

20-4 

23'5 

24-8 

24*5 


B. Action of One per cent. Hydrochloric Acid.—Jofit as ill the case of 
caseinogen, the action of one per cent, and 4 per cent, hydrochloric 
1 ers markedly from that of one per cent, alkali on vitellin. No 
uwrgamc phosphoric acid is formed, and only after many days is the 
P osp orus in caseinogen completely separated in a soluble form. 
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Five grams of vitellin were treated with 600 c.c. of water and 15 
of concentrated hydrochloric acid at 37°. Simples of 100 c.c. wetj 
removed at intervals and filtered ; the soluble PjOj and morgmjj 
PoOj were estimated in known volumes of the filtrates by the abotj 
described methods. All values calculated for 100 c.c. sample. 


One per cent. Hydrochloric Acid. Four per cent. Hydrochloric Acid 



Soluble I'A 

Inorganic PjOg 


Soluble P-A 

li^organic P^Oj 

Time. 

{milligrams). 


Time, 

(milligrams). 


0 

0 

0 

0 

2-8 

0 

18i hours trace 

0 

1 day 

8-2 

0 

5 days 

lOT 

0 

4 days 

25-2 

0 

86 „ 

31-1 

0 

20 „ 

23 •! 

0 

105 „ 

34-2 

0 1 

31 „ 

25-4 

0 

Total 

... 336 

1 

Total 

... 27-9 



An experiment carried out with caseinogen in exactly the same 
manner, in which the acidity was 1'3 per cent., gave the values : 



Soluble PPi 

Inorganic PjOj 

Time. 

(milligrams). 


0 

trace 

0 

20 hours 

,, 

0 

2 da3’s 

5*1 

0 

6 

3-8 

0 

24 „ 

9-5 

0 


Total 3.'r5 


We thus see that 

both vitellin and caseinogen are very 


towards acid, whereas they are decomposed by one per cent, alkali io 
such a way that the whole of the phosphorus is separated as inorganic 
phosphoric acid. The small residue which remains, just as in the case 
of caseinogen, seems to be due to the presence of nuclein or nucleo- 
protein in the vitellin employed. 

C. Action of Fepsin . — It w.as of interest to examine the behaviour 
of vitellin and of caseinogen to pepsin ; just as with acid, no inorganic 
phosphoric acid is formed, and the solution of the phosphoprotein takes 
place slowly. 


(a) 

10 giams vitellin + 1000 c.c. 0*4 
per cent. HCl + 0'1 gram |icpsiD. 


(i) 

20 grams caseinogen + 850 c.c, 0'4 
per cent. HCl + 0-2 gram pepsin. 

Inorganic P.O; 



Soluble P^O., 

Inorganic PgOs i 


Soluble P2O5 

Time. 

(milligram.sj. 


Time. 

(milligrams). 

0 

0 

0 

0 

7'0 

25 liours 

0 

0 

20 hours 

13-9 

2 davs 

0 

0 j 

28 „ 

15-8 

68 

8-2 


2 days 

15-2 

Total 

... 14-6 

0 j 

i 6 „ 

18-4 




24 ,, 

20*3 




1 Total 

... 34-2 
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II, Separation of Plmphorm from Nucleic Acid and Nucleoprofein. 

It is well known that nucleic acid is very resistant to the action of 
alkali. Neumann’s method for preparing nucleic acid consists in 
heating the tissue to 70—80“ with 3 per cent, sodium hydroxide in 
the presence of sodium acetate for half an hour to two hours, depending 
oa the variety of nucleic acid which is required. 

It was, however, necessary for the purpo.se of distinguishing between 
phosphoprotein and nucleoprotein to investigate the action of acid and 
alkali on nucleic acid and nucleoprotein in the same way as with 
caseinogeu and vitellin. 

Experiment 1. — Fifty c.c. of a solution of sodium nucleate prepared by 
>'eumana's method from testis were mixed with 50 c.c. of 10 per cent, 
sodium hydroxide and kept at 37°. Samples of 10 c.c. were withdrawn at 
intervals, and tested for inorganic phosphate by ammonium magnesium 
citrate. The total P 2 O 5 in the solution was estimated by Neumann’s 
modified method. The results are tabulated below. 

Experiment 2.— Fifty-two c.c. of the same solution of sodium 
nucleate were treated with 15 c.c. of concentrated hydrochloric acid and 
3f c.c. of water at 37“ Samples of 5 c.c. were withdrawn at inter- 
vals and precipitated by an equal volume of tannic acid, and the 
soluble PjO, was estimated by Neumann’s modified method in the 
filtrate. At the same time, samples of 10 c.c. were removed and precipi- 
tated by ammonium magnesium citrate for inorganic phosphoric acid. 
Values calculated for 5 c.c. sample. Total P .,05 estimated in 5 c.c. 


Expeblmext I. 


EXPFlilMF.N'l 

■ 11. 

Tiiiiu. 

Inorganic P,Or, 


Soluble PnO- 

Inorganic PjOs 
(miiiigrams). 

(milligrams). 

Time. 

{milligrams^ 

0 

? trace 

0 



24 hours 

? t race 

24 hours 




5 days 

trace 

44 

_ 


Total . 

13-6 

5 days 

9d 

1-9 



12 „ 

10-4 

4-0 



Total 

... 13-1 



Expemmnt 3.— One gram of nucleic acid prepared by Levene’s method 
from herring testis was treated with 270 c.c. of one per cent, sodium 
hydroxide at 37“ ^ Samples of 50 c.c. were withdrawn at intervals and 
tested for inorganic phosphate by ammonium magnesium citrate. Total 
nOj'n 10c.c. was estimated by Neumann’s modified method. The 
results given below are calculated for 50 c.c. samples. 

Experiment 4, One gram of the same nucleic acid was treated with 
. ^ hydrochloric acid at 37“. Samples of 50 c.c. were re- 

mrditi 7^ phosphate. Total P.^^ by Neumann’s 
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Experiment IV. 


Experiment III. 

Inorganic Vfiy 
0 
0 
0 
0 
0 


Time. 

0 

24 hours 
48 ,, 

3 days 
5 „ 

TotaI = 15'2 milligi-ams. 


Time. 

0 

2 days 
4 „ 

8 „ 


Inorganic p 0, 
0 ' 
0 
0 
0 


Total = 1S'8 milligrams. 


Experiment 3.— A solution of nucleoprotein (testis) in ammonia was 
treated with an equal volume of 10 per ceut. sodium hydroxide atSP. 
Samples were removed at intervals and prerdpitated by an equal volume 
of tannic acid,- and the soluble was estimated in the filtrate, 

Other samples were removed and tested with ammonium maguesiiiii 
citrate for inorganic P,, 05 . 

Experiment 6. — One hundred and fifty c.c. of the same solution o 
nucleoprotein were neutralised and treated with 50 c.c. of hydrocUorii 
acid and 100 c.c. of water at 37°. Sample.s were removed and filtered 
Soluble P,p 5 and inorganic PjOj were estimated in the filtrate by tb 
usual methods. 



Expekimext V. 

tnorgauie j 


Experiment VT. 

Inorgauic 

Time. 

Soluble PjOj 
(miilisrams). 

PA- 

Time. 

Soluble Pj0,5 PjOj 
(milligraTnii). (railligrams,) 

0 00 

24 hours 5 9 

days 5'f 

r2 

0 1 
0 

0 

0 

0 

4 days 

11 M 

Total 

6-6 n 

- 37 

67 

Total 

r-2 





In another experiment, an aqueous extract of testis was freed iron 
lecithin and inorganic phosphates and treated with an equal vo ume of 
2 ner cent, sodium hydroxide. The soluble nucleic acid present m tb 
solution was not decompsed in five days with the formation ol 

o.«. i. . 

diSerfriie in tlie.belianiour of vitellin and wfoinogen on “ 
acid and nucleoprotein to one per cent, sodium hydroxide. The me 
arc unstable, the latter stable. On the other hand nucleic W 

nucleoprotein are less stable to tfem a ing 

proteins, inorganic phosphoric acid being eliminated from them dun 
rcou;se of several days, whereas no inorganic phosphoric aedn 
separated from the phosphoproteins. 

III. Separation of Phosphorue from Gtycerophoiphme 

Besides nueleoprotein and 
olher phosphorus-containing substances are found m a 
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glycerophosphoric acid and lecithin. Glycerophosphoric acid is 
generally obtained by boiling lecithin with baryta. The separation of 
phosphoric acid from them by one per cenf. sodium hydroxide at 37° 
would therefore not be expected, but it was essential for the purpose of 
determining the presence of phosphoprotein in the tissues to make 
quite certain of the stability of these substances. 

Experiment 1.— Five c.c. of glycerophosphoric acid (Merck) were 
treated with 180 c.c. of one per cent, sodium hydroxide at 37°. Samples 
of 10 c.c. were removed at intervals, and the inorganic P 0, was 
e.stimated as magnesium pyrophosphate. Total by Neumann’s 

modified method. 

Experiment 2. — Five c.c. of glycerophosphoric acid (Merck) were 
treated with 176 c.c. of one per cent, hydrochloric acid at 37°. Samples 
of 10 c.c. were removed at intervals, and tested for inorganic P 0. as 
above. Total PjOj by Neumann’s modified method. 


ExrcKiMEX'r I. 


Time. 

Inorganic P.jOr, 
(miiiigrams). 

0 

1-0 

18 hours 

0-9 

24 „ 

0'9 

4 days 

I'O 

107 „ 

11-8* 

Total . 

24 '8 


Expep.imest II. 

Inorganic PjOj 
Time. (milligrams). 
0 1-3 

18 hours 10 

21 „ O'S 

4 clays 1 '3 

107 „ 19 

Total 81 •! 


The solution of glycerophosphoric acid thus contained a minute 
quantity of inorganic phosphoric acid at the commencement, but this 
did not increase in amount. 


The lecithin employed in these experiments was prepared from egg- 
yolks by extracting with ether, evaporating the solvent, and dissolving 
out the lecithin contained in the extract by means of alcohol. The 
alcoholic solution was concentrated to a volume of 400 c.c. 

Experiment l.-Two hundred c.c. of lecithin solution wore mixed 
with 200 c.c. of 2 per cent, sodium hydroxide and kept at 37°. Samples 
0 50 c.c. were withdrawn at intervals, and precipitated by one c.c. 
0 glacial acetic acid. Fifty c.c. of water were then added to facilitate 
ration. Soluble and inorganic P^Oj were estimated by the 
usual method. No determinations could be' made with the first sample, 
as It was impossible to filter it clear. Total P„0, was estimated in a 
special sample of 5 c.c. 

'Periment 2. Two hundred c.c. of lecithin were mixed with 1.6 c.c. 
0 concentrated hydrochloric acid in 200 c.c. of water ( = 2 per cent. 

^ }■ amples were withdrawn at intervals and filtered. The filtrate 

**'■'»> 'I™ t" the action of the soda ou Ihe yla.s.s 

before ccnlained flakes of silica, but was filtered 

' ‘estmg for nrorgauic l\Os. 
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always contained fatty acid, so that no determinations of incrgauj^, 
PgOj could be made. The filtrate was tested by the reagent empl^yg^ 
by ^ott for detecting phosphates in tissues (J. Physiol, ^ IQog 


119). 





' 


EXPKRIMENr I. 1 


Experimext II. 



Soluble P.,0^ 

Inorganic P^Og 


Soluble P 2 O 5 Juojff, 

I'li:* P A 

Time, 

(milligrams). 

Time, 

(milligrams). ^ 

•‘‘i' r.iv. 

0 



— 

0 

— 

0 

6 houi'3 

97-3 

0 

6 hours 

— 

0 

24 „ 

97-3 

0 

24 ,, 

— 

0 

48 „ 

93-5 

0 

4S ,, 

— 

0 

5 days 

94 8 

0 1 

5 (l.iys 

— 

0 

n „ 

— 

0 

11 M 

— 

0 

Total 

... 97-6 


Total 

i ... 98-9 



Ko inorganic phosphoric acid is thus formed from these compounds 
under the above conditions. The stability of the phosphorus in them 
is therefore considerable ; even boiling with 24V’-nitric acid for one and 
a-half hours does not separate inorganic phosphoric acid from lecithin ; 
the presence of inorganic phosphoric acid was observed only after firs 
hours. 

IV^. Action of Om per cent, Sod%u7n Hydroxide on Tissties, 

Having thus found that the phosphoproteins alone amongst the 
phosphorus-containing compounds in the animal body are acted on by 
one per cent, sodium hydroxide in such a way that their phosphorus is 
eliminated as inorganic phosphoric acid in twenty-four hours at 37^^ 
was possible to employ this reaction as a means of detecting phospho* 
proteins in the various tissues of the body, and verifying the statements 
to be found in all the text-books on phy.siological chemistry, that 
nucleoalbumins (now phosphoproteins) are very widely distributed in 
the animal organism and aro present in almost all cells. The evidence 
on wliich these statements are b.a.sed appe.ars to be due simply to the 
presence of phosphorus in substances prepared from extracts of tissues, 
and from the fact that no purine bases have been obtained from them 
by hydrolysis with acids. The formation of purine bases by hydrolysis 
is at present the only means of distinguishing between nncleopro^eius 
and pliosphoproteius. The separation of the purine bases is a ffiaUer 
of consideralde difficulty, but they can be tested for by precipitation 
with silver nitrate in ammoniacal solution. -Further, it is very dou t 
fill whether all the substances de.scribed as nucleoalbuniins* have beea 
tested for nucleoprotein by this methort, and whether the inor^au 
phosphates present in all tissues have been excluded. 

* lluny of the sub.stnnct.s desciihed as nucleo.ilhuiiiins are undoubtedly 
proteins. 
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A. Egg yolk.— Bdoice examining the tissues, it was advisable to 
ascertain the action of one per cent, sodium hydroxide on egg-yolks, 
which contain both lecithin and pho.'^phoprotein with a small amount of 
nucleoprotein. No inorganic phosphates are present in egg-yolks, and 
they thus differ from tissues which contain in addition a greater pro- 
portion of nucleic acid and nucleoprotein. 

Ej-perinimt 1.— Three egg-yolks weighing 50 grams were mixed with 
500 c.o. of one per cent, sodium hydroxide and kept at 37“ Samples 
of 100 C.C. were withdrawn at intervals and precipitated by 
2 c.c. of glacial acetic acid. Soluble was estimated in a known 
volume of the filtrate by Neumann's moditied method, .and inorganic 
PjOj as magnesium pyrophosphate by precipitation with ammonium 
magnesium citrate. The total P^O. in the solution was estimated in a 
special sample of 10 c.c. All values are calculated for a sample of 
lOO c.o. 

Experiment 2.— Three egg-yolks weighing 48 grams were treated 
with 500 c.o. of one per cent, sodium hydroxide at the ordinary 
temperature. Samples of 100 c.c. were withdrawn and treated as in 
experiment 1, Values calculated for 100 c.c. samples. 


E.XPBRtMEXT I. 



Soluble PgOjj 

Inorganic P.^0., 

Tiluo. 

(milligrams). 

(milliuranis). 

0 

9*1 

5*2 

5 hours 

69-2 

16*7 

2;) 

109*3 

28*2 

30 ” 

110*6 

33*1 

^8 1. 

113*2 

33-7 

Total 

... 121-7 



ExI'ERIME.VT II, 

Soluble r„0,, Inorganic PgO,, 
Time. {milligrams), (iniliigrairis). ' 


0 <*-l 4-9 

a hours 40 -.i lO’O 

,, 810 ]5‘0 

30 „ «0'3 16 -6 

43 ,1 fir-3 19'S 


Total ... 


Inorganic phosphoric acid is thus completely separated from egg- 
yolk by one per cent, sodium hydroxide at 37° in about thirty hours ; 
a^t the ordinary temperature, the separation is not complete in this time 
ereis a distinct increase of inorganic pho-sphate noticeable between 
0, 5, and 23 hours, and also 30 hours, but at this stage it is not so 
narked. The amount of inorganic phosphate is about one-third the 
amoun o soluble Pp^ in experiment 1, and about one-fifth in 
experiment 2 . 

?i-)Tr Exftrhneni 3. — Three hundred and forty-fiFo 

g ‘ so minced material were thoroughly mixed with 1000 c.c. of 

eelati" at 37°. A somewhat 

g^ia 1 OUS solution resulted, and the first sample was difficult to obtain 

^ ^ withdraivn at 

inorganic 

g nic P„U, were estimated mthe filtrate by the usual methods. 
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The results 


Values calculated for 50 c.c. sample, 
below. 

C. Lymphatic Glands (Ox), Sxpsriment 4. 
minced material were treated with 500 c.c. of one 


Ninety-three i 


eratas o5 

cent, sodijm 

hydroziile at 37°. Samples of 100 c.c. were taken at internals 
treated as described under B. 


inii 


D. Thymus (Ox). Experiment 5. — One hundred and forty gra^. j 
minced gland were treated with 1000 c.c. of one per cent, sodiu 
hydroxide at 37°. Sample.s of 100 c.c. were taken and treated 
under B. 

Experimaii 6. — Sixty grams of minced thymus were treated witli 
1000 c.c. of one per cent, sodium hydroxide at 37°. Samples of 100 c 
were removed and examined as under B. 

E. Liver (Doa). Experiment 1 . — Two hundred and twenty-one grams 
of minced liver were mi.xed with 500 c.c. of one per cent, sodima 
hydroxide and kept at 37°. Samples of 100 c.c. were taken at 
intervals and aciditied with 2 c.c. of glacial acetic acid. Soluble P 0 
and inorganic PjO. were e.stimated in the filtrate as under B, * " 

F. Kidney (Dog). Experiment 8. — Thirty-nine grams of minced 
material and 350 c.c. of one per cent, .sodium hydroxide were kept at 
.37°. Sample.s of 100 c.c. were taken and treated as under B. 


(t. Teelis (0.x). Experiment 9. — Five hundred and twenty grams of 
minced te,stis were mixed avith 1000 c.c. of water. Seventy-five c.e, 
were removed and .acidified. Soluble PjOj and inorganic P..0. ivers 
e.stimateii in the filtrate and calculated for 50 c.c. sample. The values 
were 33'0 milligrams of soluble PjOj and 17'9 milligram.s of inorganic 
P.,Oy To remiiiuder of mi.xture, 500 c.c. of -F-sodium hydroxide were 
added; alkalinity = oue percent. .Samples of 160 c.c. were removeil 
and precipitated by 3 c.c. of glacial acetic acid. Soluble 
inorganic PjO-, aud also soluble S, by Kjeldahl’s method, were esti- 
mated in the tiUrateand calculated for 50 c.c. sample. The results are 
given below. 

Experiment 10. — Two hundred c.c. of minced testis were squeezed 
through cloth to remove lumps, aud then mixed with 400 c.c, of water 
and 20(lc.c. of 10 percent, sodium hydroxide; alkalinity = 2 percent. 
Samples of 100 c.c, were removed aud precipitated by D c.c. ot 
glacial acetic acid. Soluble PjO^, inorganic PjO^, and soluble A, bj 
Kjeldahl's method, were e.stimated in filtrate. All values calculated 
for 50 c.c. sample. 
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li, Puncrm, Expekiment III. 

j C. Lymphatic Glands, ExPEniMRj»T IV, 


Solulde PyOs 

Inor^nic P«Og 


Soluble PjOg 

Inorganic PgO. 

Time. 

(iiiilligrainsj. 

(milligrams). 

Time. 

(inilligranis). 

(milligrams). 

Q 

27-2 

11’4 

0 

9-7 

7-3 

17 hours 

111-5 

18-1 

18 hours 

31-4 

12-7 

:^4 )) 

115-7 

18-2 

24 „ 

30-1 

12-9. 

41 )* 

117-7 

18-4 

41 „ 

32-9 

12-5 


119-7 

18-4 

48 „ 

33-3 

13-1 

ij.') ,, 

118-3 

19-9 

7 (lays 

40-8 

20-2 

S iK\vs 

1171 

17-C ; 

Total 

... 52-0 


4 n 

120-3 

21-7 




10 M 

— 

20 -.3 




119 

130'G 

23-6 




Total 

... 128'7 





n, Thtjmm, Exi'ERI-ment V. 

1 D. Thii/iius, Exr'RRiME>'T VI. 


Soluble PoOs 

Inorg-auic | 


Soluble r,.0. 

Inorganic PoOj 

Tiiiif. 

(milligrams). 

{miHigrams). : 

Tiine, 

(milligrams). 

(inilligram.s). 

0 

10-7 

5-0 

0 

6-1 

2-9 

7 hours 

2-2-3 

10-4 1 

7 liours 

9-4 

5-3 

94 ■, 

25 '5 

10-2 i 

21 „ 

13-G 

4-1 

01 „ 

25-5 

10-9 

31 „ 

14-9 

5-5 

43 „ 

23-9' 

lO-l 1 

48 „ 

13 -9 

5-9 


27-2 

11-2 1 

55 ,, 

13-9 

5-6 

3 davs 

27-6 

10-4 ; 

3 .lay.s 

13 9 

5-3 

4 

23-4 

10-2 j 

4 ,, 

1 5-2 

5-3 

10 ,, 

27-5 

10-9 1 

10 

15 2 

4-5 

Total 

05-9 


Total 

... 34'2 


E. iiiw, Exi’eiumest YU. i 

i F. Ki'huy, Exi'RCJMEnt VIIL 


Soluble P.p, 

Iiiorgai)i<5 P;.Og 


Snhibb- P.,Og 

Inorganic IbOj 

Time. 

(milligrams). 

(milligiuin.s). 

' Time. 

{iiiiDigraiiis). 

(milligrams), 

0 

22-0 

11-9 

0 

3-»i 

2-6 

15 liQiirs 

73-1 

IG-S 

18 hours 

210 

6*1 

24 „ 

73-3 

17-5 

21 ,, 

19-4 

0-2 

42 „ 

847 

17'7 

5 day.s 

19-0 

7-4 

43 ,, 

8-2 -8 

19-1 

Ti»ial 

... 26 -6 


9 tlavii 

S7‘9 

1 3 -") 




T.Utl 

... SS-8 






G. 

Tr.stis, 

Exi'1;:ki.ment IX. 

G. 

r-:stis. 

Expeuimf.nt 

X. 


.Soluble 

PoOg 

Inorganic 

PP., 

Soluble 


.‘soluble 

PP.'C 

Inorganic 

PP.5 

Soluble 

Time. 

(niilli- 

(niilli- 

N 


(milli- 

(milli- 

.V 

graiiLs). 

gmms). 

{gi-am). 

Time. 

grams}. 

grain.s). 

(grain). 

0 

31-0 

15-7 

0 0450 

0 

^ .33-6 

' 17-0 

0-I03I) 

is hours 

i 5 . 3 '3 

17-9 

O-lOll 

20 hours 

53-6 

19'3 

0-1113 

“4 ,, 

52-1 

18-4 

0-1071 

26 „ 

.57-9 

lS-7 

0-1176 

4- ), 

5.3-1 

17'9 

0 1 249 

48 

60-2 

18-8 

0-1 -iri 

3 Jays 
10 ,, 

£2-1 

19-2 

0134-2 

70 „ 

60-9 

20-3 

0-1344 

5’2-7 

17-7 

0-1 585 

5 clays 

60 6 

19-3 

0-1463 

20 

oS’S 

18-2 

0-1913 

10 ,, 

61 "6 

20-2 

0-1603 

^ 1 

Total 

VOL. 

5:^-2 
62-4 
.. 66'6 

XCJII. 

18-9 

-22-7 

0'1963 

0-2072 

Total .. 

. 6S'5 

5 X 

0-36S2 
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In the case of these tissuea^it is seen that the soluble 
very rapidly during the first twenty-four hours and then remainj 
almost constant. A well-marked rise also occurs in the amount of 
the inorgatiic phosphoric acid between the first and second sample? 
There is no progressive rise in its amount as is observed in the ease of 
egg-yolk. This rise might be taken to indicate the presence of 
phoprotein in the organs, hot it is really due to the presence of in. 
organic phosphates in the tissues, which are only completely liberated 
when the tissue has passed into solution, a process which requires the 
same length of time ; no increase is noticeable in its amount between 
the periods of seven hours or eighteen hours and twenty-four houri;, as 
would be expected if phosphoprotein were present. The smailcit 
increase is noticeable in the experiments with testis; here the organ, 
after mincing, consists of a thin cream containing only small lumps, and 
in the second experiment, the lumps were removed by straining through 
a cloth. Further, an attempt made to estimate the amount of inorganic 
phosphate before tbe tissue was treated with alkali indicates that the 
quantity of phosphate before and after the action of alkali for twenty 
hours was the same. A similar rise occurs if the organ is treated with 
5 per cent, sulphuric acid, which does not act on phosphoproteins, as 
the following experiment (1) shows. 

1. Four hundred and ninety gram.s of testis and 2000 c.c. of ap- 
proximately A'-sulphuric acid were incubated at 37*^. Samples of 50 c,c, 
were removed and precipitated by 50 c.c. of tannic acid. Soluble PjOj 
was estimated in tbe filtrate by Neumann's modified method. At the 
same time, a portion of the mixture was filtered, and DO c.c. precipitated 
by ammonium magnesium citrate for inorganic Total PoO^ was 

estimated in a special sample of 10 c.c. All values calculated for 
50 c.c. sample. 

In another experiment (2), the complete precipitation of iuorgacic 
phosphates in the presence of organic matter was specially tested for; 
as previously found by Plimmer and Bayliss, and frequently verified 
dui’ing the course of these experiments, the presence of orgauic matter 
does not inhibit its complete precipitation. 

Three hundred and twenty grams of testis and a 1000 c.c. of 23- 
hydrochloric acid were kept at 37^. Samples taken as before. Ic* 
organic however, was only estimated at three-day and eight-day 

intervals, but here 10 c.c. of potassium dihydrogen phosphate weie 
also added to show that complete precipitation occurred ; 


fiO c.c. gave O’OirS jjram Mc.^P./)7 
bO c.c. -f- ]0 c.c. IvH.^PO^ gave 
gram 

10 c.c. Kll.TO^ gave 0 '0320 

gram 


jDiir.=0-026(f 


\rcan= C02;2gi™5WA' 

= 17 '4 milligrams 
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mi 


•A ,.5 rateO '0298 gram Mg, P 2 O. 

^ V’lOc-”’ KH 2 PO,gave 0 - 0612 | 

'"gramM&P^Oj I 

^ lOc.e. KHgPOj 
Mg.PsO, 


im MgjraVf 

3,gave0-0612| |M8an= 0-0295 gram Mg^P^O,. 

)j gave 0-0320 j =®‘“292 j =18-9 milligrams PjO,. 


Experimest I. 


Inorganic 


Time. 

Soluble P^O (5 
(milligraina). 

P-A 

(milligrams). 

0 

13'2 

5*1 

16 Jiours 

33*5 

6*9 

40 „ 

40*8 

11 -0 

48 

S days 

43 ‘4 

106 

43*4 

— 

4 .1 

49-2 

— 

5 5 , 

50-0 

— 

7 M 

50-0 

12-4 

Total , . 

... 55-8 



Experiment II. 


Time. 

Soluble P 2 O 5 
(milligrams). 

Inorganic 

PaOs 

(milligrams! 

0 

20-0 



16 boms 

50-5 



24 „ 

55-0 



48 „ 

69*3 



3 days 

61-2 

17*4 

4 „ 

62-1 



8 „ 

64*2 

18-9 

Total.. 

.... 67*2 



We may conclude, therefore, that phosphoproteina are not pre.seut in 
the above ti8sue.s. 

In addition to the supposed presence of pho.sphoproteius in the above 
tissues, the substances known a,s ichthulin, ichtbin (Haiiiniar.sten, 
Lthtbuchder pliysiologischen Ckemie), etc., prepared from the eggs of 
fslies, are regarded as phosphoprotein.s, as they contain a con.siderable 
amount of phosptiorus and are usually obtained in the manner 
emplo)'ed tor preparing vitellin. It was therefore desirable to examine 
the behaviour of these organs to-.vards one per cent, sodium hydroxide. 
Ilie following experiments have been performed ; 

Experiment 1. — Three herring ovaries (67 grains) were treated with 
ti‘/0 c.c, of one per cent, sodium hydroxide at 37°. Samples of 100 c.c. 
Mere removed and precipitated by 2 c.c. of glacial acetic acid. Soluble 
Pjtl and inorganic P^Oj were estim.ated in the hltrate. Values 
eak-ulated for 50 c.c. sample. 

Experiment 2 . — Four herring ovaries (93 grams) were mixed with 
I'OO c.c. of one per cent, sodium hydroxide. S.imples removed as in 
experiment 1. 

Experiment 3. — Three mackerel ovaries (56 grams) were treated 
with 1000 c.c. of one per cent, sodium hydroxide at 37°. Samples 
removed as in experiment 1. 

ExpenmHt 4-. Two hundred and thirty grams of cods’ ovaries wei-e 
mixed with 600 c.c. of one per cent, sodium hydroxide, and kept at 
et . Samples removed as in experiment I. 

^xpeiiinent 5. One hundred and twenty-two grams of cods’ ovaries 
weie treated with 350 c.e. of one per cent, hydrochloric acid at 37°. 

RRip es removed and filtered. Soluble and inorganic 

5x2' 
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estii^ated in filtrate in the usual way. All values calcukted 
50 c.c. sample. 


IXPERIMINT I. 


Inorganic 

P^O 


Experiment II. 
Soluble P.Pg 


Inorganic 

P'iO, 


, p fj JSoluoie r^vg rp. 

Soluble P2O5 ® A Time. (milHgranis). (milligrams), 

Time, (milligrams), (numgwmaj. ^ l. 


0 

17 hours 

41 n 

49 ,r 
3 days 
7 „ 


18‘7 

37*2 

3S-2 

38*2 

37-2 

3ri-9 

3d‘2 


7*6 

14- 9 
15T 

15- 4 
14-5 
14*8 
14-9 


Total 39‘3 


0 

17 hours 
24 „ 

41 „ 

49 „ 

3 days 
7 „ 
Total.. 


28 

29 

29 

28 

29 

28 

31 


5'3 

11-3 

112 

IM 

n-2 

ITl 

U'5 


Experiment HI- 


Time 

Q 

3 hours 

20 M 

24 „ 

28 „ 

44 „ 

51 

3 days 
Total. 


Soluble P2O5 
(luilligraius). 
14*7 
25T 
32-3 
32-S 
82-3 

32-3 
34-9 


Inorganic 

P.Or, ^ 

{milligrams). 

8-5 

lOT 

15*0 

16-6 

16-5 

16’8 

18-2 

16-7 


Experiment IV. 
Soluble PflO. 


Inorganic 

?,0,> 


OOlUUie in^S 

Time, (niilligiams). (milligraius). 
cN oa-Q ie-: 


3 hours 
17 » 
24 „ 
43 n 
3 days 


Total. 


29 

39 

73 

75 

78 

80 

80 

82 

79-9 


•0 


•1 


18-’ 
20 •! 
26 '3 
2(39 
29-2 
315 

31'! 


Time. 

0 

17 hoin-s 
48 ,, 

5 davs 


Total. 


Expf.iument V. 

Soluble llOg 
(milUgrams). 
3V7 
43-1 
48-8 
57*7 
74*3 


Inorganic ilO; 
(milligrams). 


17-6 

lS-0 

M 


„ .. ... «-■. - 

fish .. .. ‘“^'-'^‘'^0 

increase of inorganic 5 scarcely sufficient to demonstrat* 

is very small m comparison. " , ■ in the ov.iriea, the mwW 

tUepi-Lnceorahsenca of 

increase occurring at a period o „n,,.ations were maiie 

proof of the presence of XXSeTod‘’b7grinding the crgacsnitt 
the ovary of the mackerel and of eo y 
sand, extracting them with 10 per ten. 

with water, and ?rXoaration from mackerel 

by boiling with alcohol and ether. » P ^ joJ con- 

LiessLed cnlya trace of ar^^^ 0 ^ 

tained 0 61 per cent. 3-5 Grams of this prep 
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^jjl, 350 c.o. of one per cent, sodium hydroxide at 37“, with 


following result : 

Soluble 

Inorganic P20,5 

Time 

(milligrams). 

(raUHgrams). 

0 

trace 

1-3 1 

8 hours 

3 9 

__ 

24 „ 

3-2 

2-9 

4S „ 

3 days 

3*9 

3 '9 

3-9 

5-2 

6 

3-9 

3-9 

Total,... 

4-4 



AUhougl> the differences hero are so small, a distinct increase in the 
amount of inorganic is noticeable in the periods 0, 24, 48 hours, 
from which it may be concluded that phosphoprotein is present; 
further, the amount of inorganic PjO; is nearly the same as the 
amount of the total PjOj, which again points to the presence of 
phosphoprotein in ichthulin from cods’ ovaries. 

Sufficient evidence for actually deciding on the pre.sence or absence 
of phosphoprotein, both in the organs of the anim.al body and in the 
ovaries of fishes, is not really given by the above results. Another 
method was therefore devised for thi.s purpose, in which the amount of 
the various kinds of phosphorus compounds in the organs could also 
be estimated. It consists in coagulating the protein with alcohol, 
extracting the lecithin and fat from the coagnlum with boiling alcohol 
and ether, dissolving out the inorganic pho.sphates with dilute acid, 
and then treating the co.agulated protein, dried with alcohol and ether, 
vith one per cent, sodium hydroxide tor twenty-four to forty-eight 
luurs, As carried out, the method is as foHow.s : 

A quantity of finely-minced tissue is weighed out in a beaker and 
nixed with alcohol. After standing for a few day,s so a.s to coagulate 
,i)6 protein, the mixture is heated on the water-bath to complete the 
coagulation, and poured into a linen bag suspeuded to three hooks in a 
cjlindrical glass vessel about 2^ iuches in diameter and 10 — 12 inches 
ong, which is drawn out at one end, and resembles a Hempel frac- 
.ionating column without the side-tube. The alcohol is thus separated 
Tom the coagulated protein, from which the lecithin and fat is now' 
horoughly extracted with boiling alcohol and ether. This is effected 
ty inserting the glass vessel containing the linen bag into an Erlen- 
neyer fla.sk of 600 c.c. capacity, and attaching a condenser at the other 
ind so that the drops of condensed vapour fall inside the bag, alcohol 
tc ether being placed in the flask as required. The whole extraction 
hns occurs at about the boiling point of the solvent, and is completo 
dter six to eight hours’ extraction with both solvents.* 

A sitnilar procedure has been .adopted by Koch and Woods {J. Biol. (Jiiooi., 
li 205), svho suspend a small Gooch crucible inside a flask just over tlie surf-ace 
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The linen hag is next removed from the glass vessel, and placed ' 
dilute hydrochloric acid (one per cent.) to dissolve out the inorgaa° 
phosphates ; this is changed four or five times, the bag being j 
between each extraction in order to remove as much adherent liquy^ 
po.s5ible. It is then placed in ten to twelve changes of water t 
remove the acid, and then in several changes of alcohol to remove th 
water. It is finally extracted as before with boiling alcohol and othe 
The several extracts obtained by this procedure, namely : (l) orioinjj 
alcohol + water from the tissue, (2) alcohol, (3) ether, ( 4 ) 

(5) water, (6) water + alcohol, (7) alcohol, (8) ether, are treated so that 
only an ethereal extract and an aqueous ( + acid) extract are obtained 

Extracts (1), (2), and (3) are evaporated to dryness, and the residue 
is extracted repeatedly with ether to dissolve the lecithin and fat It 
is very important to evaporate completely to dryness, since these 
extracts contain, in addition to the fatty substances, other phosphorus 
compounds which are soluble in dilute alcohol (such as extract 1) 
but are insoluble in absolute alcohol or ether. The ether is poured 
off and filtered into a measuring flask (ether extract). The residue 
which is insoluble in ether, is treated with water ; except for a small 
residue consisting of coagulated protein, this is easily soluble ; oa 
filtration, an aqueous extract is obtained, which is added to that 
obtained from (4) and (5). The insoluble residue, together with the 
filter-paper from which it cannot be .separated, is treated with one per 
cent, sodium hydroxide (see below). 

Extiacta (4) and (5) generally contain a fine suspension of particles 
of coagulated protein, from which they are filtered. The filtrates 
constitute together the water extract. The insoluble residue, together 
with the filter-papers, is treated with one per cent, sodium hydroxide 
(see below). 

Extract (6), if acid, is neutralised with ammonia and evaporated to 
dryness. Extracts (7) and (8) are also evaporated to dryness. The 
residues are treated with [a) ether and (6) water. These are filtered 
and added to the other ethereal and aqueous extracts. The residue 
is treated with one per cent, sodium hydroxide (see below). 

The ethereal and aqueous extracts are then made up to a defimta 
volume in measuring flasks. There remains the coagulated protein in 
the linen bag ; thi.s, together with the bag, is placed with about 400 
c.c. of one per cent, sodium hydroxide in a 600 c.c. flask, the other 
sodium hydroxide solutions (above) are added, and the flask is placed 
in an incubator at 37^ for twenty-four to forty-eight hoars, At the 
end of thi.s time, the protein has passed completely into solution, an 

of the boiling solvent. This only allows of the extraction of 10— In grams 
material. It cannot be conveniently used lor the extraction of 50 or 100 gram 

material, such as we have employed. 
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{f pho 3 p!it>prot®?° is present (see eggs below), its phosphorus is 
separated as inorganic phosphoric acid. It is allowed to cool, and the 
wntents are separated from the bag and filter-papers and poured into 
a 1 OOO c.c. measuring flask ; the bag and papers are washed with one 
er cent, sodium hydroxide, and the washings are added to the main 
bulk until the volume is exactly made up. 

Phosphorus estimations are then made with aliquot portions of each 
of these solutions, These are (1) total in the ethereal extract by 
Xemuaiin’s modified method ; the pipettes employed here are washed 
with ether to remove the adhering fat ; (2) total PjO^ by Neumann’s 
inoililied method and inorganic PjOj by precipitation as ammonium 
uiannesium phosphate with ammonium magnesium citrate in the 
arpieous extract ; (3) (a) total PjOj in the alkaline solution by 
Senmaiin’s modified method, and (h) inorganic P^O, by precipitation as 
ammonium magnesium phosphate in the filtrate from a known volume 
acidified with acetic acid. Two determinations are made in each case, 
and the mean taken. 

Several experiments were firstly carried out with eggs, in which the 
several varieties of phosphorus compounds, lecithin, nucleic acid, 
iiuclooprotein, and phosphoprotein, occur, No inoi-ganio phosphates 
are present in egg.s,* and in this respect they differ from the tissues. 
The details of two of those experiments were : 

Weight of contents of egg = 52'6 gram.s. 

EtliBieal extract, 250 c.c. 25 c.c. contained I7'6252 ingni. P.jOj. 

That is, in egg ir6'2 mgm 

Aiiueoiis extract, 1000 c.c. 100 c.c. conMinod 27262 ingin. P._,0.y 

TJiat is, in egg 27 ’3 „ 

100 c.c, cont.aincd no inorganic P.p... 

.‘Vlkali extract, 1000 c.c. 100 c.c, contained 8*.2't2 mgni. Pps- 

That is, in egg S3'4 ,, 

Total 

300 c.c. +6 c.c. glacial acetic acid : 100 c.c. contained 77-1 nigm 
That is. in egg, 78'9 nigni. ( =:phos|ihoprotein). 

Weight of contents of egg = 5 1 '5 grams. 

Etliercal extract, 250 c.c. 25 c.c. contained 18*5762 nigm. P.Oy 

That is, in egg 

•Iqiicous extract, 1000 c.c. 100 c.c. contained 2*2821 nigm. P.,Oj. 

Th.at i.s, in egg 

100 c.c. conlained no inorganic P-Py 
-Alkali extract, 1000 c.c. 100 c.c. contained 8*4322 iiigm. P-jOj. 

That is, in egg 

Total 292‘9 mgm. P.^Or; 

300 c.c. +6 c.c. glacial acetic acid; 100 c.c. contained 6‘2 mgm. inorganic P.^Oj. 
That is, ill egg, 63 '2 mgm. (-phosphoprotein). 

Inorganic phosphates are formed during the developiiieiit of the chicken, as wo 
’hall show ill another communication. 


286'9 mgm. 
inorganic P.^g. 

185 '8 mgm. 
22-8 ,, ,, 

Si '3 ,, ,, 
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From these figures, the percentages of the various 
phosphorus compounds in the egg can be calculated. 
respectively : 

IVrceat. 


Ether soluble PoO^ (“lecithin”) 61-4 

■\Vattu' soluble IbO^ (nucleic acid + inorganic, if 

]iresent) * S‘5 

Inorganic P.^O., O'O 

Proloin PgOj {[ihosplioprotein + nncleoprotein) ... 29*1 

Pliosplioprotein P.^Og -7 *5 


<•8 
9-0 
2s-8 
21 '6 


The phosphorus compounds soluble in ether thus make up some 60 
per cent, of the total j nucleic acid and nucleoprotein in the water and 
alkali make up some 10 — 15 per cent., and phosphoprotein nearly 30 
per cent. 

The following experiments were carried out with tissues. 


A. Testis of Ox. 

1. Weight of minced tissue= U8‘6 grams. 

Ethereal extract, 250 c.c. 10 c.c. contained S'S76 mgm. IkOj. 

That is, in te.^tis 221 ’9 mgni.P^O. 

Aqueous extract, 2000 c.c. 100 c.c. containf’d 14ul284 lugm. P^O.-,. ' 

That i.s, in testis 2S6 C „ 

100 c.c. contained 0-21 nigui. inorganic Pp.. 

That is, ill 1S4'2 Uigm. JkO-. 

Alkali extract, 1000 c.c. 100 c.c. contained 15 0353 ingm. P^O,:;, 

That is, in testis 150‘4 


Total 658’9 iiigiii, IbOj 

300 {'.c. -r G 1 / c. glai ial art-tie acid : 100 f .c. tiltrate contained no ioorgauic P.,0i 
(no phosphoprotein). 


2. Weight of minced tissue = 134 0 grams. 

Ethereal cxlnict, 250 c.e. 10 c.c. contained 7*1012 nigm. l\Oy 

That is, in tesus 179 '1 iiigiii. I’/)-, 

Aqutoub extract, 2000 c.c. 100 c.c. contained 17'6252 mgm, IhO,,. 

That is, in testis 352 5 „ 

100 c.c. contained 12*22 mgm. inorganic IhOrj. 

That is, ill testis, 244*4 ingm. IkOj. 

Alkali extract, 1000 c.c. 100 f.e. eontained 11*1584 nigm. P.p-. 

That i.s, in tcsti.5 Hl'G ,, ,, 

Total 643'2 mgm, F/)j 

•300 c.c. + G c.c. glacial acetic aeirl : 100 c.c. filtrate contained no inorganic Pi-O) 
(no phospho[uoteiu). 

From the,=e figures tlie percentages uro : 

Etiier soluble P..O^ (“lecithin ”) 

^\*.ltcr soluble {nii' leie m id + [diosphatc.s)... 

Inorganic P./j-, 

Protein P ,0-, (iiii'-lfopiotein I- jiho.s)dioprotfin) ... 

Phosphoprotein pp^ 


Per cent. 
33*7 
43*5 
27*9 

2*2 -cS 
0 0 


Per cent. 
27-8 
51 •? 
38'9 
17-1 
0 0 
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Vboat 3(1 1'®’’ *''’*'** *'*^'** soluble in ether ; about 

'0 er rent is inorganic and*froui 30 — 40 per cent, is in the form 

'f nucleic acid and nudeoprotein. There is no phosphoprotein. 


B. Thymus. 


1. Weight of minced tissue = 83‘3 grams. 


extract, 1000 c.c. 50 c.e. contained 3-2622 1115111. P5O5. 

’ That is, ill thymus 

1 II -nus extract, 2000 c.c. 100 c.c. eonl.siiied 13-1526 mgm. P.jO^. 

' That ia, in thjnms 

100 c.c. contained 7*74 mgrn. inorganic PjOj. 
That is, in thymus, 154 '8 ingni. 


105’2 mgrn. P.Ps 
303 0 ,, „ 


iiieli extract, 1000 c.c. 100 c.c. contained .'!2-5a7C mgm. PjO,. 

' That is, ill thymus 325'9 ,, 


Total 734’1 iiigm. pI)^ 

"01 c c. + 6 c.c. glacial acetic acid : 100 c.c. filtrate contained no inorganic Pp,, 

‘ (no phospho|)rotoin). 


2. Weight of minced tissue *60-2 gram?. 

Eihorcal extract, 500 c.c. 25 c.c. eoutained 3-296S mgm. PP-. 

Th.it is, in tliymus 65*9 mgm. PP^ 

Viiueouscxtmet, 2000t‘.c. 100 c.c. contained 12*5532 mgm. P.P3. 

^ That is, in thymus 251’1 ,, ,, 

100 c.c. contained 5‘05 mgm. inorganic P.P.,. 

That is, in thymus, 1010 nigm. PP.v 

(llkiili extract, 1000 c.c. 100 c.c. contained 18*1324 mgm. PP^j, 

That is, in thymus 181 ‘3 ,, ,, 

Total 498 *3 mgm. PP^ 

300 CiC, +0 c.c. glacial acetic acid ; 100 c.t*. filtrate contained no inorganic PP,, 
(no phosphoiu'ou-ia). 


Hence the percentages are : 

Per cent. 

Per cent. 


(1). 

(2). 

Etlier soluble P0O5 (“lecithin ") 

14*3 

1-3*2 

Water soluble PP5 (nucleic acid-f-phosphate.s) .. 

11*3 

50*4 

Inorganic PP- 

21*1 

20-3 

Protein PPi; (nudeoprotein -t- phosphoprotein)... 

44*4 

36 -4 

I'ho.spliopiotein P.Pg 

0 0 

0-0 


About 20 per cent, is inorganic phosph.ate, 14 per cent, lecithin, 
JLnd about 60 per cent, nucleic acid and nudeoprotein. No phospho- 
protein is present. 
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C. Pancreas, 


1. Weight of minced tissue = 107 grams. 


Ethereal extract, 250 c.c. 10 ac. contained 4*8184 mgm. r-jO,. 

That is, ill pancreas n 

Aq^ueous extract, 1500 c.c. 75 c.c. contained 22*7606 nigra. P 2 O 5 . 

That is, in pancreas,'.... 455.0 
150 c.c. contained 24'11 mgtn. inorganic PgO.-. ’ ” 

That is, in ])aiicreas, 241*1 mgm. 


Alkali e-xtinct, 1000 c.c. 50 c.c. coulaitied 23*5848 nigni. P. 2 O-, 

That is, in pancreas 474 .* 


Total , 


1047*4 


300 c.c. + 6 c.c. glacial acetic acid : 100 c.c. filtrate contained 3 2 


P..0. 


P 3 O 5 (phosphoprotein). That is, in pancreas, 32*6 mgra. 


iaor^'anic, 


2. Weight of minced tissue = 88*5 grams. 


Ethereal extract, 500 c.c. 25 c.c. contained 3*7406 mgm. P«Or. 

That is, ill pancreas.!. .. 
Aqueous extract, 1500 c.c. 75 c.c. contained 17*5618 mgm. P.,0-. 

That is, in pancreas..* 

As this solution gave a precipitate with ammonia, the inor^aDic 
P 3 O 5 was estimated iu the filtrate from tiiis, tlius 300 (”c. + 
25 c.c. Ntl^OH ; 150 c.c. filtrate contained 17*27 mgm. P.O^. 
That is, iu pancreas, 187 T mgra. ' ’* 


"4*8 mgm. P,o. 
351 2 ,, 


Alkali extract, 1000 c.c. 50 c.c. contained 18*6396 mgm. P.^Oj. 

That is, in pancreas.!.... 37*2'8 „ 


Total 798*8 ingm.FjOs 

300 c.c. + 6 c.c. glacial acetic acid : 100 c.c. filtrate contained 2*7 mgra. iaorga™ 
PnO^ (phosphoprotein). That is, iu pancreas 27‘54mgm. ° 


Hence the percentages are : 


Ether soluble r.,0,, (“ lecithin ”) 

Water soluble P.Pj (nucleic acid + inorganic) ... 

Inorganic r ..05 

Protein PjO., : nnfIeoprotein+ phoisphoprotein) ... 
Phosphoprotein 


Per cent. 

Per cm. 

dh 

( 2 ). 

11*5 

9*4 

43*5 

44'0 

23 0 

2.^4 

4.5*0 

4()'6 

3*1 

8'4 


The pancreas thus conbain.s about 3 per cent, of its phosphorus in 
the form of phosphoprotein. It will be interesting to determine how 
far the phosphoprotein in this gland is connected with its secretory 
function. 

The three tissues examined differ markedly from the eggs ; in the 
latter, the major part of the phosphorus is in the form of lecithin, and 
in the former, in the form of nucleic acid. The amount of inorganjc 
phosphoric acid i.s about 20 percent, of the total phosphorus, but rather 
more in the testis. It is possible that this represents the state 0 
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activity of the tissue. It will be interesting to see whether other 
organs contain a small quantity of phosphoprotein, and especially 
whether the organs in which continual synthesis and decomposition is 
continually proceeding contain this substance. 

These experiments have been extended to the ova of fishes, namely, 
to caviar, the ova of the sturgeon, to herrings’ ova, and to the ova of 
the grey mullet ; in one experiment only, with caviar, have complete 
estimations being carried out, since it is difficult to obtain these sub- 
stances quite fresh for analysis ; the caviar used was preserved with 
salt ; the herring ova were smoked and preserved in oil ; the mullet 
ova were dried in the sun and preserved in a casing of wax. 

The following are the results of the experiments : 


A. Caviar. 


1. Weight of substance taken = lOOA grams ; this was extracted 
in the Usual way with alcohol and ether j the eggs then appeared like 
seeds, and were very hard and tough ; before extraction with water 
they were thoroughly pounded in a mortar, so as to break open the 
shell of keratin. 


Ktliereal extract, 500 c.c. 20 c.c. contained 107146 ragm. 

Tliat is, in caviar ... 
A'iiieoiis extract, 1000 c.c. 100 c.c. containctl 157232 ingui. 

That is, in caviar 

100 c.c. contained 9*21 ingni. inorg.auic PeO^. 
That is, in caviar, 92-1 ingin. 

Alkali oxtiact, 1000 c.c. 50 c.c. rnulaincd 24'409 in<^ni. P.,Or, 
That is, in caviar, 488'2 mgtn. P.^O,?. 

SOO c.c , +6 C.C. glacial acetic acid: 100 c.c. filtrate contained 
49 0 mgm. laorganic PjOj (phosphoprotein). That is, in caviar 


26r’9 2ngin. P^Og 
35^2 „ 


504 '9 „ 


Tot-il 980 0 ingm. P.jOg 


Hence the percentages are : 

Ether soluble P^Og (“lecithin ’') 

soluble PuOg (nucleic acid + iiiorijanic) 

Inorganic P 2 O 5 

Protein PjOg (nucieoiirotein + phosphoproteiii). 

1 hosplioprotein P.pj 


Per cent. 
28-8 
16-9 
9-9 

54-8 


tK substance = 69-3 grams. Extracted with alcohol and 

er , en ground-up (weight = 2;{-3 gram.s) and extracted with water 
■ ataming ac'd; extracted again with alcohol and ether, and residue 
e W1 1 one per cent, sodium hydroxide for forty-eight hours. 


kali extract, 500 c.c. 25 c.c. contained U-dOS-l nmni. r.,( 

300 c c + fi c , . , ‘’A- 

■ acetic acid ; 100 c.c. filtrate contained 69 78 m» 

2 5 (phosphoprotein). That is, in caviar, 355 '9 mgm. 


inorganic 
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B. Herring Ova. 


1. Weight of substance = 66'1 grams. Extracted with alcohol 


ether; then ground-up (weight =21 grams), and extracted 


containing acid, alcohol, and ether ; residue treated with 
sodium hydroxide for forty-eight hours. 


with Water 


one per 


Alkali extract, 1000 c.c. 50 c.c. contained 3’2968 mgin. P.Q 
That is, in herring ova, 65 94 mgm. P.^O.. ^ 

300 c.c. +6 c.c. glacial acetic acid : 100 c.c. filtrate contained 7*1 mcrin 
F0O5 (pliosplioprotein). That is, in herring ova, 7*2 4 

2. Weight of substance —58-0 grams. Weight after extractio 
with alcohol and ether was 18'5 grams. Treated as above. 


Alkali extract, 1000 c.c. 50 c.c. contained 2'66’28 mc^m. r„0. 

That in herring ova, 53*3 mgm. “ ’ 

300 o.c. +6 c.c. glacial acetic acid : 100 c.c. filtrate contained 5'5 mgm. iaormir 

P.jOj (phosplioprotein). That is, in herring ova, 56T nigm.'p..0..* ^ " 


C. Mxdlet Om, 

1, Weight of substance =41-9 grams. E.xtracted with alcoholand 
ether : weight 24*0 grams. Treated as above. 

Alkali extract, 1000 c.c. 50 c.c. contained 6 4668 mgnr. r.,0.. 

That is. in mullet ova, 129 4 mgm. P.,0.-,. ’ ^ 

300 c.c. + 6 c.c. glacial acetic acid : 100 c.c. filtrate contained 13-21 mgm. inomanic 
r.jOa (phosplmprotein). That is, in mullet ova, 135*05 mgm. 

2. Weight of substance =41*0 grams. Weight after extraction 
with alcohol and ether, 33*0 grams. Treated as above, 

Alkali extract, 1000 c.c. 50 c.c. contained 81152 mgm. P^Oj, 

That is, in mullet ova, 162*3 mgm. i^Oj. 

300 c.c, -r 6 c.c. glacial arctic acid : 100 c.r. filtrate contained 16‘62 mgm. inorganic 
pp, ; [ihospliaproli.'ink That is, in mullet ova, 169*5 itigni. PCs. 

Pliosphoproteio is therefore present in the ova of fishes, and of the 
total amount of protein phosphorus, practically the whole consists of 
phosphoprotein. Xucleoprotein no doubt also e.xists, but its amount 
could not be estimated, as the amount of phosphoprotein PjOj found 
exceeded that of the total P.,Oy This is accounted for by the manner 
in which tlio samples were removed from the main solution; both con- 
tained ptarticles of the insolublo keratin of the shell ; in the estimation 
of the total P.iO-, these were included, but they were not included in 
the estimation of the inorganic P.,0- ; the 300 c.c, were acidified, and 
the filtrate, now free from p-articles, was employed. The differences are 
minute, and they do not signify, since the purpose of the experiments 
was to determine the pre.sence or absence of phosphoprotein. It may 
be noted that the -amount of phosphorus contained in the ichtbuhn 
from caviar exceeds 50 per cent, of tho total phosphorus. 
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It may be concluded from the results of the experiments : 

1. That phosphoproteins may be distinguished from nucleoproteins 
bj- tlie action of one per cent, sodium hydroxide at 37° for twenty-four 
to forty-eight hours j the phosphorus is completely separated in this 
time as inorganic phosphoric acid. 

2. That phosphoproteins are present in milk, egg-yolk, and in the 
ova of fishes, that is, in the substances which constitute the food- 
stuffs of the embryo bird and fish and the young mammal. 

3. That a small quantity of phosphoproteiii is present in the 
pancrtas. 

The Physiolooical bABortAToiiV, 

UniVeKSITY COLtEGE, 

London. 


CLXVII . — The Colouring Matters of the Stilbene Group. 
Part V. The Action of Caustic Alhdis on 
Derivatives of para-Nitrotoluenc. 

By Abthur George Green and James Baddiley. 

Is previous investigations conducted by one of the authors in con- 
junction with former collaborator-s {Her., 1897, 30, 3097; Trans. 
1904, 85, 1424, 1432 ; 1907, 91, 2076), it has been shown that the red, 
violet, or blue colorations, which mark the first stage of the action of 
caustic alkalis on p-nitrotoluene and its ortho-substituted derivatives, 
arc due to the production of nitroso-compounds of stilbene and 
dibenayl. These nitroso-compounds are too unstable to isolate as such, 
but were characterised by direct conver.sion into the corresponding 
nitro-conipounds, the oxidation being effected either by means of air or 
h} pochlorites. It was also shown th.at the readiness with which the 
uitroso-compound is produced depends on the eloctro-negativity of 
the ortho-substituting group, and, further, that those compounds 
(U, CHj, OMe, and COjH derivatives) which react least readily 
'dth alkalis give rod colorations and, on oxid.ation, mainly derivatives 
dinitfodibenzyl, whilst, on the other band, those which react with 
1 alis most readily (Cl, CN, and SOjPh derivatives) produce blue 
eo orations and, on oxidation, are converted more or less exclusively 
to derivatives of dinitrostilbene. The conclusion therefore seems 
p, bfied that the red compounds represent nitronitrosodibenzyl 
rivatives (in the form of quinonoid sr.lts), whilst the blue compounds 
t dinitrosostilbene derivatives (also as quinonoid salts), the rate of 
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conFersion of the former into the latter being the factorwhich det 
the ultimate formation of a dinitrodibenzyl or a dinitrostilb 
pound when oxidation accompanies the condensation. Thes 
ships may be expressed by the scheme ; 


2CHg-CeHj-NOj 


ooiwensatinn 


IstsUlgo CIL-C.H..-NO 


t^naeiisatinn 


(Red product.) 
I O 


CH-O.H.KO 

prodjj., j 


CH./C„H,-NO, 

CF,-C„H,-N02 

(Diuitrodibenp'yl.) 


flH-CeH,.N0, 

(Dinitrostilbeiie.) 

In the technically-important instance of p-nitrotoluenesulnii ' 
acid, Green and irahl hav’e shown that either the dibenzyl orTli" 
stilbene derivative can ^be obtained, according to the conditio"^ f 
alkalinity and temperature selected. Also, from p-nitrotoluene illf 
both compounds are formed. In these cases, therefore, it aa b’ 
concluded that either the intermediate coloration represents a miitare 
of the two nitroso-compounds, in which one or the other may pre" 
dominate according to the conditions employed, or that the dinitro" 
dibenzyl formed by oxidation of the (ir.st compound can undergo a 
further condensation with caustic alkalis with formation of a nitro- 
nitrosostilbene, which is finally oxidised to dinitrostilbene ; 


CHj-CjH^-XO. 


Concle n5.Ui..ii oxidation CH'OsH.'XO, 

_CH-C,H,-NO, CH'C.H.'.m 

(Second red product.) 


The latter reaction can certainly occur, for it hag been observed by 
Green and Wahl that dinitrodibenzyldisulphonic acid behaves towards 
alkalis somewhat simiUrly to jo-nitrotoluenesulphonic acid, givingfird 
an intermediate red coloration and then, as final product, a mixture of 
dinitrostilbenedisulphonic acid with the dyestuff Stilbene Yellow 8G. 

In the following experiments, we have endeavoured to ascertain io 
those cases in which hitherto only ttie formation of the dibenzyl 
compound was observed (the methyl, methoxyl, and carboxyl deriv- 
atives of ^-nitrotolueue), whether a stilbene compound could beformed 
by carrying the reaction further. This w'as found to be the cSse, and 
dinitrodiniethylstilbeQe, dinitrodimethoxystilbene, and dinitrostilbene' 
dicai'boxylic acid have thus been prepared. 

We have also investigated the behaviour of 2 ; I-dinitrotoluenf) 
which presents an extreme case of reactivity, giving ex'^essively 
unstable, blue colorations even at temperatures far below zero, and 
even with such weak alkalis as sodium carbonate and ammonia, k 
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i nonlJ therefore give rise exclusively to tetranitrostilbene, and this 
oinpoiuid was, in fact, found to be the sole product. This example 
*1 not been previously studied, owing to the extreme instability of 
je iuttruiediate nitroso-compound (rapid formation of brown condensa- 
0,1 products), which rendered the previous methods of oxidation 
lapplirable. By employing an alkaline alcoholic solution of iodine 
IS the oxidising agent, these difficulties have been overcome, and a 
nearly quantitative formation of tetranitrostilbene has been effected. 


Experimental. 


; i' ■Dinitro-'i : ^'-dimelhijhlilhene, 

CIlj CH, 

/— \ * 

NO,< 


>ch:ch/ 


>NO,. 


Five grams of finely-powdered p-nitroo-xylene were mixed with 
00 o.c. of cold methyl-alcoholic potash (33 per cent. KOH) in a fi-litre 
Oiiical flask and vigorously .shaken with air for one-half to three- 
uarters of an hour. As soon sis the development of colour had 
early ceased, and a crpiou.s precipitate 'of dinitrodimethyldibenzyl 
•as formed, the flask was heated on the water-bath and the re.action 
.mtimied at a higher temperature. Colour formation again set in, 
ml the vigorous agitation was continued in order to oxidise the 
itroso-compound immediately it was formed. When the reaction 
gain became sluggish, after about an hour at the higher temperature, 
lie operation was stopped, the mixture cooled, the yellow precipitate 
iiickly collected, and washed with hot alcohol and with water. A 
ert,un quantity of dinitrodimethyldibenzyl which it contained was 
smoved by extraction with acetone, after which the product was 
OTystallised from nitrobenzene and pytidine, or, better, from tetra- 
iiloi'oethane. 

The substance forms yellow needles, which melt at 288—290° 
.nalysis gave : 

Found; C = 64'10, 64-13; H = 4-35, 4-75; N = 9-23. 

requires C= 64-43 ; H = 4-7 ; N = 9-4 per cent. 

The compound is sparingly soluble in solvents. It gives a crimson 
-our on reduction with phenylhydrazine in alkaline solution. The 
ndme solution at once decolorises an acetone or a pyridine solutioa 
cak-.um permanganate (distinction from dibenzyl derivative) 
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4 ; -Dinitro-i ; ■dimethoxystilhmie, 

OMe OMe 

This compound was prepared in exactly the same way jg 
preceding one. It was readily obtained pure by two or three orytt,j]', 
tions from tetrachloroethane, in which solvent any accompany''' 
dibenzyl derivative remains dissolved. The product forms br'i \ 
orange needles, which melt at 268 — 269°. It gives the ahoy 
mentioned stilbene reactions with alkaline phenylhydraziue and win 
calcium permanganate. Analysis gave : 

Found: C = 57'79, 58-29, 57-81 ; H-4-0, 4-53, 3-87; N = 8-7 8-4 
OioHiAN 2 «<l»‘resC = 5818; H = 4-24; N = 8-48 per cent. 


4 -A' -D imlroaCilbene-2 :2’-dicarboxyHc Acid, 

_CO,^H CO,H 
NOj/ \ch:ch/ \kOj. 

Attempts to obtain this compound by air oxidation in the mamier 
described above gave a product consisting of about equal puts of 
the stilbene acid and the previoiisly-de.scribed dibenzyl acid. Bi- 
employing sodium hypochlorite in large exce.ss, better results were 
obtained, The best conditions were found to be the following; 10 
grams of nitro-o-toluio acid were di.s.solved in 30 c.c. of 10 pet ceot, 
sodium carbonate solution. To this were added 100 c.c. of sodiim 
hypochlorite solution (containing 9-4 per cent, of available chlorine) inJ 
25 c.c. of sodium hydro.xide solution (33 per cent.). The mixture m 
rapidly heated to boiling, and the reaction allowed to proteel 
spontaneously for three ininiite.s, at the end of which time yellow 
crystals of sodium dinitrostilbenedicarboxyUite began to sepoiaie. 
Directly the reaction slackened, and before the hypochlorite had quite 
disappeared, the whole mass was poured into dilute hydrochioric acid, 
The w-hite preeipitato of the free carboxylic acid was collected anl 
wa.shed. It was then dissolved in aqueou-s pota-ssium carbonate, 
the potassium salt recrystallised several times from water contaiiuo; 
a little potassium carbonate. 'J'he free acid crystallises from cie*i 
in small, pale yellow crystals, which melt with c.ecomposition at 
288—29 1°. nalysis g.ave -. 

Found: C -53-43, 53-37 ; H- 2-92, 2-87; N = 7-8T. 

Ci.Hj^OgN^ requires 0 = 53-63 ; H = 2-79 ; N = 7-8-2 per cent 

In alkaline solution, the .acid gives a crimson colour with pli®")^ 



MATTERS OF THE STir.BENE GROUP. PART V, 


172o 


■drtzinfi decolorises cold dilute pernunganate. The potassium 
•lit forms yellow, pointed crystals. The hanum salt is sp,iringly 
iohible, and forms large, needle-shaped crystals. 

2 : 4 ; 2' : i' -TetranUroslUbene, 

_N02 NOj_ 
nOjC^^ch :ch<^^n02. 

By acting on 2 : 4-dinitrotoluene with alcoholic potash in the cold, 
the blue nitroso compound first formed rapidly undergoes further 
eonJcnsation to violet-brown, amorphous products before air has time 
to effect its oxidation. The following method of procedure, in which 
iodine was employed as the oxidising agent, gave excellent results ; 
cfl "lams of dinitrotoluene were dissolved in 50 c.c. of pyridine, 
and 33 grams of iodine dissolved in 220 c.c. of methyl alcohol 
wece added. The mixture was cooled in a freezing mixture, and 
70 c.c. of methyl-alcoholic potash (33 per cent.) were slowly added, 
.-ts the potash was run in, the yellow colour of the iodine disappeared 
-.vod the mixture became brown, eventually depositing a copious, 
crystalline precipitate. After standing half an hour, this was 
collected and wa.shed with hot alcohol and with water. On drying, it 
formed a yellow, crystalline powder, which was nearly pure tetranitro- 
stilbene. The yield was 15 grams. After c^stallising twice from 
nitrobenzene, the product was obtained iu pale*yellow needles, which 
melted with decomposition at 264 — 266'’. A nitrogen e.stimation 
give : 

Found: N = 15-54. 

CjjHgOjN, requires N = 15'55 per cent. 

The product is identical with the known tetranitrostilbene obtained 
by Ki-assusky [J. Suss. Phys. Chem. Soc., 1395, 27, 335) from dinitro- 
benzyl chloride. 

2:4:2'; i'-Teira-aminoslilhene^ 

NHj/ \ch:ch<^\nh:,j. 

letranitrosfcilbene was reduced by boiling for several hours with tin 
and hydrochloric acid containing a little alcohol. The tin double 
chloride which separated was collected and converted into the 
hydrochloride by dissolving in a little water and precipitating with 
concentrated hydrochloric acid. After repeating this treatment two 
w three times, the hydrochloride was obtained free from tin in the 
oim of greyUh-white, crystalline needles, readily soluble in water, but 
xcm. 5 Y 
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rather sparingly so in dilute hydrochloric acid. The free base *55 
obtained in pale yellow leadets by adding ammonia to the solutioi, 
of the hydrochloride. It melts at 183 — 186°, and contains one 
molecule of water of crystallisation. A nitrogen estimation gave ■ 

Found: N = 21-60, 21-62. , 

Cj 4 HjjN 4 ,Hj ,0 requires N = 21-70 per cent. 

Loss on heating to 100 — 110° for four hours ; 

Found: 6-71. 

Loss of H,0 requires 6-97 per cent. 

The compound is doubtless identical with the tetra-aminostilbene 
described hy Eehales {Ber., 1904, 37, 3599), who gives the melting 
point as being 191° or below. 

The base is somewhat oxidisable. It is moderately soluble in.ffater, 
and readily so in alcohol. On coupling with diazo-compounds, it gives 
rise to brown azo-dyestuffs. 

DEPAKr.\IEXT OF TiKCTORIAI, CHEMISTRY, 

The U.siversitv, Leeds. 


CLXVIII. — The Trithionatcs and Tetrathionates of tJis 
Alkali Metals. Part I, 

By John Edwin Mackenzie (Research Fellow of tlie University of 
Edinburgh) and Hugh Marshall. 

The constitution and properties of the polythionates have been tie 
subject of several papers recently published by various investigators, 
the principal being by A. (Intmann {Ber., 1906 , 38 , 1728, 32i'; 
1907, 39 , 509 ; 1907^ 40 , 3614; 1908, 41 , 300, 1650), Julia? 
Meyer and H. Eggeliug {Bur., 1907, 40 , 13D1), Price and Iwhs 
(Trans., 1907, 91 , 2021), .and Colefax (Trans., 1908, 93 , 811) ; the 
last-mentioned had previously publi.sheil papers dealing with the same 
subject (Tran.s., 1892, 61, 176, 199, 1083). 

Some time ago, we commenced the fuller investigation of the reaction 
described by one of us (Marshall, J. Soc. Chem. Ind., 189 7, 16, 356), 
by means of which tetrathionate is produced by the interaction 0 
persulphate and thiosulphate. Tlio investigation has occupied more 
time than we anticipated, and the completion of it may ha delaje , 
therefore have thought it advisable to communicate now the lesu 
■which have already been obtained. 
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Th Constitution of the Trithionates and Telmthionates. 

[ he couetitutional formula for tetratliionates proposed by MendeleefE 
liceu assailed by Gutmann, who assigus to these salts a “ per- 
eiJio ” iu piAoe of a " persulphidic ” structure, thus ; 

{MS302)0-0(S,0,,M) 

n place of (MS03)S'S(S03M). It is unnecessary here to give a 
aller statement of his view.s, seeing that a .summary of them has 
Iready been given by Price and Twiss [loc. cil. ). These authors show 
hat certain results obtained by them are incompatible with Gutmann’s 
issumption, wljich they reject in favour of the older view. In addition 
0 the evidence which they bring forward, there are several other points 
.vliich might be stated in favour of Mendeleeft’s formula, and to which 
,ve desire to call attention. 

In the first place, the occurrence of the reaction which has been 
referred to above as ooustituting the subject of the present investiga- 
;ioii, would seem to contradi|t Gutraann’s view. On the older assump- 
;ion, the formation of tetrathionate in this action is quite analogous to 
Ihe formation of persulphide along with sulphate by the interaction of 
sulphide and persulphate ; 

211811 + (1IS03)0-0(S031I) = IIS-SII + 2(MS03)01I, 
that i.s, the rupture of the peroxidic union in the persulphate is in 
each case as.sociated with the formation of the much more easily 
effected persulphide union. On Gutmann’s assumption, however, the 
rupture of the peroxidic union in the persulphate is associated with the 
formation of an exactly analogous peroxidic union in the tetrathionate, 
to that it is difficult to see why anj- such reaction should take place, 
the two views as to the nature of this reaction may be represented by 
Beans of the following equations : 

’(MSOjlSll + (M.803)0'0(S03.M) = (lIS03)S-S(S0jM) + ’(llSO^jOlt. 
!(11S,.0,)01I + (lISOjjO-OfSOsM) = 

(lIS303)0-0(S,,02ll) + 2(MS03)01I. 

i'liiosul[(h.itc. Persulphate. Tetrathionate. Sulphate. 

I’uitber, if Gutmann’s view were correct, the formation of tetra- 
hionate by the interaction of iodine and thiosulphate would be of a 
cry e-rceptional character, since peroxidic union cannot generally be 
rtiught about by means of iodine, but, on the contrary, iodine is 
berated from iodides by the action of peroxides or analogous com- 
ounds. 

As stateu by Price and Twiss, of the various reactions studied by 
utmaim, only two have any direct bearing on the question of the 
institution of tetrathionates ; the others are of too complex a nature 

0 V 2 
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to afford evidence for or against either of the constitutional I 
under consideration.* 

The first of these reactions is that of certain reducing agents su ,| 
as alkaline solution of arsenite, on tetrathionates. As observed ' 
Gutmann, this action is represented by the following equation ■ 


+ 8 NaOH + SNaAsOj = 

2Na,S03 + Nag AsO^ + 2Na3As038 + 45 q 
The striking point about the above reaction is the formation of arsen 
ate in addition to monothioarsenate, seeing that it might have been 
expected that the function of the reagent in such a case would be to 
remove sulphur only. The fact that oxygen also is removed, fonts 
the basis of Gutmann’s argument for the peroxidic structure of tlie 
tetrathionate. The formation of arsenate can be explained verv 
simply, however, without departing from the persulphide formula ■ it 
is only necessary to assume that the first action of the .alkaline arsenite 
solution is, not to remove oxygen or sulphur from the tetrathioc,ite 
but to add sodium to it and so “ reduce ” it to thiosulphate 
illu.strated in the following scheme : 


NaOH 

I ; NaAsOo 

NaOH 

O^^S)Na 


or by the ionic equation : 

SjO,;'' + 20H' + AsO.,’ = 28., O 3 " + H.,AsO; 
or S 3 O 3 ' + 40H' + Asd; = 28203 " + AsO/" + 2 H 3 O. 

But as Gutmann has shown, thiosulphate is acted on by an alkaline 
solution of arsenite with formation of sulphite and monothioarsenatf, 
The complete action is therefore represented as taking place in tm 
■stages : the first as above, and the second by the following equation : 

40H' + 2 S. 3 O 3 " + 2 ASO 2 ' = 2 SO 3 " + 2 AsOjS”' + 2 H 3 O, 

The following facts justify the above assumption as to the first action 
of the arsenite : (1) According to Spring (Ber., 1874, 7, 1161), sodian 
amalgam acts on tetrathionate to produce thiosulphate. ( 2 ) If hydro- 
chloric acid is added to a mixture of arsenate and iodide, arseniou- 
chloride and iodine are produced, but in the presence of alkali (cat- 

* 111 a number of r.ises, Gutmanu's results are open to grave objection from tet 
fact that, for these experiments, he <Ud not prepare his soiulioiis from pme tern 
thionate, but used directly the solution obtained by adding an equivalent 
of iodine to a solution of a thiosulphate. Our experiments h.ave t lat 

presence of .small quantities of other suKstances often has a very great inlluro *^^ 
the decomposition of tetratliionatcs, and the solutions itsed by Outinami 
particular' RX[ieriineurs would necessarily contain at least a slight excess 
iodine or thiosulphate. 
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bonafe), arsenite and iodine interact with formation of arsenate an 
ioJide. Similarly, when hydrochloric acid is added to a mixture o 
ai'smate and thiosulphate, ar.senious chloride and tetrathionio acii 
,ne formed; it may therefore be surmised, in view of action (1), tha 
piohably here, also, the sense of the change will be reversed in presene 
nf alkali, and that arsenite and alkali will form arsenate and thio 

sulphate. 

Tlic second reaction to be considered is that of alkaline cyanidi 
.solution on tetrathionate, which Gutmann show.s to take place as 
expressed by the equation : 

'S-i.pPf, + 2NaCN' + 2NaOH = NasSO, + Na^SOj + 2NaCllS + H^O. 
He, him.self, makes no attempt to draw support for his formula 
fiom this reaction ■ as a matter of fact, his expectation was that the 
ui'odncts would be sulphite, cyanate, and thiocyanate. 

Irutmann states that the roaction takes place very slowly at the 
irainaiy temperature, but this is not in accord with our experience 
If a solution of tetrathionate is mixed with barium nitrate solution' 
. 11(1 pure cyanide solution is added, the liquid remains clear only fora 
noment; a copious precipitation of barium sulphate and sulphite takes 
.Luce almost iustantaneously. The addition of alkali is not necessary 
lilt if it is omitted, then twice as much cyanide has to be employed in 
irder to complete the change : ^ ^ 

Xa;S,Oo + 4NaCN + H^O = Na^SOj + Na^SO., + 2NaCNS + 2HCN ; 

he presence of a great excess of hydrocyanic acid apparently does 
lut affect the action. ^ 

in this case there is no need to assume the <• reduction ” of the tetra- 
lonatc to thiosulphate ; the cyanide simply removes the two connectini; 
Ulphur atoms, leaving the two S 03 Na groups, which then interact 
-ith formation of sodium sulphate and sulphur dioxide, thus ; 

2S020Na = S02(0Na)5, + SO,„ 

he sulphur dioxide would act either on the free alkali or, in its 
iscnce, on the cyanide, forming sodium sulphite. The formation of 
ilphate and sulphur dioxide from the two NaSO^ groups would be to 
>u.e extent analogous to one of the actions observed al the anode in 
^ethHutfr f*'” for example, the formation of 

eaceWesolntior the electrolysis of 

T, 2CH3-C02- = CH,-C0.2-CH3 + G02. 

iUB difference in the action of the alkaline arsenite solution and of 
•ulich^ cyanide solution on tetrathionate is therefore easily 
Ltinn ’ ^ persulphide formula, and is duo to the preliminary 

™alron of thiosulphate in the first case and not in the other. 
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The Interaction of Thiosulphate and Persulphate 


This action, as has already been shown (Marshall, loc cii 
expressed by the equation : * 

2MjS,03 + M^SjOg = 2M3SO, + MjSPg. 


In order to make use of this reaction as a means of preparing 
particular tetrathionate, it is evident that a great Advantage wo^'lj 
be gained by using the thiosulphate of a metal which form- 
insoluble sulphate along with the persulphate of the moUl, the tett^ 
thionate of which it is desired to obtain ; in tliat case, if the nr 
proportions are employed, the resulting solution should contain tl» 
tetrathionate uumixed with other salt. In the first expeiimenf 
barium thiosulphate was used along with potassium persulphate' 


2Ba,S.,03 + KjSjOj = 2BaSO, + K^S^Og. 

Owing to the very sparing solubility of the b.arium salt, however it 
was considered advis.ible to use, instead, the easily soluble .strontiiim 
salt; this, notwithstanding its great solubility, can be obtained pure 
without much difEcnlty. The salt used for the experiments was pre- 
pared by fractional crystal I is.ation from solutions of strontium nitrite 
and sodium thiosulphate. After throe recrystallisatious, the product 
gave, on analysis ; 


Sr = 30-39. 

Sr.,S303,5H20 requires Sr = 30-23 per cent. 

A moderate quantity of the persulpbates of rubidium and tssiniu 
being available, it was decided to make use of them for the preparation 
of the tctrathionates, seeing that these salts had not at that time been 
prepared. While the work was in progress, the paper by Meyer and 
Eggeling (doc. cit.) on the thiosulphates of these metals npipeai-ed. In 
it they described the preparation of the two tetrathionates by tie 
action of iodine on the thiosulphates, the procluct being obtainedfrom 
solution by the addition of alcohol. They thu.s obtained anliydroiu, 
crystalline salts, which they analysed, but did not further describe. 
We had already obtained small quantitie.s of hydrated crystals from 
purely aqueous solution, and saw no reason to discontinue our 
investigation. 

The persulpbates referred to above had been prepared by mixing a 
cold saturated solution of rccrystallised ammonium persulphate with 
cold saturated .solutions of rubidium chloride and ccesiuin sulphate 
respectively. In each case a sparingly soluble salt is precipitated, 
containing, however, some ammonium salt in isomorphous mixture. 
In order to get rid of this impurity, the salt was in the first instatce 
recrystallised a.s rapidly as possible from hot water, and subsequent J 
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fiom liot water to which had been added a quantity of the appropriate 
hydroxide (or of barium hydroxide) sufficient to decompose the 
remaiDing ammonium persulphate. 

Additional quantities of the salts had bo be prepared later, and this 
done either by the foregoing method or by double decomposition 
bet-^een ammonium persulphate and excess of the metallic hydroxide 
directly, in place of chloride or sulphate. When this method is 
luiployed, the ammonium salt must be added slowly to the hydroxide 
solution and not vice versa, otherwise the crystalline precipitate, which 
is di'St obtained, contains ammonium salt in isomorphous mixture.* 
The purified salts were analysed by conversion into the sulphate, and 
the results obtained in each case agreed closely with the numbers 
calculated for the anhydrous salt. ■ 

The reaction between persulphate and thiosulphate in solution takes 
place fairly rapidly, and is accompanied by considerable evolution of 
heat, so that to avoid decomposition due to rise of temperature, it is 
advisable to adopt some method of cooling the mixture. The method 
adopted was to place the materials in a long, narrow stoppered bottle, 
clamped to a wheel, which was rotated in a large vessel filled with cold 
water. It is desirable to avoid using excess of water to dissolve the 
reacting substances, since the somewhat unstable solution produced 
must subsequently be evaporated. In each case the quantity taken, 
whilst approximating to that required for the di.^solution of the 
strontium thiosulphafe, was not nearly sufficient to dissolve the per- 
sulphate, but was amply sufficient to retain in solution the tetrathion- 
ate produced. The precipitation of .strontium sulphate may not begin 
until after the lapse of a minute or two, because of the increased 
.solubility of the sulphate in pre.<ence of thiosulphate (compare Dobbin, 
J. Soc. Chem. J7id., 1901, 20 , 218). 

After several hours’ agitation, the bottle was removed and allowed to 
stand until the precipitate had completely settled. The clear liquid 
wa.s then poured off through a Buchner ^Iter, after which the pre- 
cipitate was transferred to the filter, drained as completely as pos- 
sible, and then washed twice with very small quantities of water. The 
dissolved salt may be separated from the solution either by pre- 
cipitation with alcohol or by evaporation at the ordinary temperature. 

In the first experiments carried out in order to test the method, 
potassium persulphate was employed, and the tetrathionate was ob- 
tained without difficulty. When the method was next applied to the 
preparation of the rubidium salt, however, the yield of tetrathionate 
was not satisfactory. The solution behaved as if it were much le.^s 

Coraraercidl jiotassium persulphate, being prepared hy double decomposition 
rom the ammonium salt, contains small quantities of this salt ; it can easily bf 
p'.ivitied in the above manner. 
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stable than that of the potassium salt ; a considerable quantity of 
sulphur was deposited from it, and the crystals -which were obtaiced 
consisted mainly of trithionate. As it appeared improbable that therg 
should be a marked difference in the stability of the salts, the exact 
conditions of the two experiments were reviewed, and it was fuujuj 
that in the second experiment the thiosulphate was in slight exces-^ of 
the theoretical proportion, whilst in the first it was somewhat deficient 
Qualitative experiments were therefore made in order to iind out if 
the decomposition of the tetrathionate might not be due to the presence 
of this slight excess of thiosulphate or its decomposition products (the 
solution becomes faintly acid). It was found that a pure solution of 
potassium tetrathionate at the ordinary temperature decomposes onlv 
slowly, with deposition of sulphur y the deposition of sulphur takc’^ 
place more rapidly if a small quantity of thiosulphate, or of suh 
phurous acid, is added to the solution, and still more rapidly if both 
substances are added. The explanation of this is to be found in the 
observation made by Colefax (loc. cit), that sulphite removes sulphur 
from tetrathionate with formation of thiosulphate aud trithionate: 

+ M^SO, = A + M.S^O,. 

In a solution which, in addition to the above, contains free 
sulphurous acid, the action expressed in the following equation will 
take place : 

M.;,S „03 + I 1 .>S 03 ^ M 2 SO 3 + HAOg- 

This is not a stable equilibrium, however, since the sulphite will 
take up more sulphur from tetrathionate, and the thiosulpiuiric acid 
will decompose with deposition of sulphur and regenei'ation of sul- 
phurous acid. The presence of thiosulphate and sulphurous ucid to- 
gether in the solution will therefore greatly accelerate the decomposi- 
tion of tetrathionate in the direction of forming trithionate ana 
liberating sulphur. In view of this fact, it is evident that a sliglit 
excess of persulphate must be used in the preparation of the tetra- 
thionate. On the other hand, by using an excess of thiosulphate a 
satisfactory yield of trithionate may be obtained. 

Before repeating the preparation of the tetrathionates of rubidium 
and caesium in larger quantity, we decided to complete the inve^tiga. 
tion of the trithionates, and additional quantities of these weie pie 
pared, seeing that no description of the preparation and piopeitle^ 0 
these salts has yet been given. For the sake of completeness, 
also re examined the potassium salt which h is already been 
described. 

FotaHniuin Trithionate. 

For the preparation of this salt, 20 grams of potassium 
46 grams of strontium thiosulphate (theoretically requiie 
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and 70 c.c. of water were employed. The filtered solution soon 
becaffls milky, and a yellow deposit of sulphur mixed with strontium 
sulphate gradually formed ; the liquid was allowed to evaporate 
spontaneously in a current of air, and was filtered each day. 

By the time crystals began to form, the tetrathionate was nearly all 
decomposed, and the solution was then allowed to stand until the 
mother liquor was reduced to a small volume. This was then removed 
as completely as possible, the crystals dissolved in the minimum 
quantity of water at about 30“, and the resulting solution filtered 
ami allowed to crystallise. This purification was repeated until the 
solution no longer deposited sulphur when allowed to stand for two or 
three hours. 

For analysis, the sulphur was determined by oxidation with bromine 
and precipitation with barium chloride : 

0'3038 gave 0'778 BaSO^. S = 35'17. 

KjSjO,, requires S = 35'56 per cent. 


By the above method, the salt was obtained in thin prisms, which 
were not suitable for crystallogr.aphic measurements. In order to 
obtain better crystals, a solution saturated at .about 30° was allowed to 
coo! very slowly by leaving it for four to five days in a large, double- 
walled cylinder, the annular space of this vessel being filled with 
w.ater at the same temperature; the cylinder itself was embedded in a 
bo.x of sawdust. In this way considerably larger prismatic crystals 
were obtained, some attaining as much as 50 mm. in length and 4 mm. 
in breadth. Few of the crystals were entirely clear throughout ; the 
larger ones alway.s exhibited elongated cavitie-s in the intorior. 

The density of the crystals was determined on selected fragments 
by the method of free suspension in a dense liquid (mi.xture of tetra- 
bromoethane and xylene), using the Westphal balance. 


Seven determinations gave results varying from 2'3335 to 2'3395. 
Mean value: D = 2'336. This differs considerably from the values 
given by Hertlein {Zeitsch, physikal. Chem.j 1896, 19, 297), namely, 
2'3044 and 2‘3036. Probably Hertlein had not obtained sufficiently 
homogeneous material for his determinations. In order to make sure 
that our higher results were not due to the presence of some strontium 
compound, a quantity of the salt was prepared from potassium thio- 
sulphate and sulphur dioxide, and the density determined on fragments 
pf cijstals grown as above. The result obtained was the same as 
■l>efore. The above value gives a molecular volume of 1 15-H. 

. The geometrical crystallography of potassium trithionate has been 
studied by various investigators; de la Provostaye Chini. Phys.j 
j [iii], 3, 354), Rammelsberg Forsckwigen, 1857, 27), and 

{them, News, 1877, 36, 203) all describe the salt as forming 
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rhombic crystals which do not give very good measurements, owini, 
smallness or curvature of the faces; according to Ratlike (/ J 
Chem., 1870, [iij, 1 , 35), the crystals are monoclinic, but he did 
actually perform any measurements. 

The data which we give were obtained with crystals grown as above 
mentioned : 

System and class : Rhombic bipyramidal. 

a:i:c = 0-7168: 1:0-4193. 



In addition to these, the form {031 j was occasionally obsevred, 
but it is always small, de la Provostaye mention.5 a pyramidal face 


Xo. of 

Angle. obsorva Limits. 

tion>. 


1:1= -210 : 210 , 7 S9’1S'— OO't? 

1 : a = -210 : 1-20 11 35 17 —37)13 

I :m -; 210: 110 f) 1.5 27 —IS 0 

,,i : n = 110 : I'-'O S 19 36 —20 0 

ii : ), = 1-20 : ))10 ; 6 31 13 —35 2 

0 :7 = 011 : 011 10 45 23 —45 36 

7 :5 = 011:010 10 67 11 —67-21 

7 : i = oil ; 031 1 2S”46' 

/.■ ; h = 031 : 010 1 38 -29 

7 : i Oil : 21)5 17 62' 3'— 82’46' 

./ : ™= on ; 110 ; S 76 19 —77 5 


Mean. 

: C'alOTUted. 



35 29 


1 5 42 

; ih i*:' 

19 r.o 

i IV 2? 

:'A 5:1 

: ;u 5} 

45 30 


67 14 

1 67 1.=^ 

‘28 46 

1 25 46 

3^29 

1 3S 2? 

82 25 

j S2 -10 

76 57 

■ 7i) f’'' 


7 : „ = on : 120 
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but we did not observe this on any of our crystals. The 
fice^ of {011} gi'''® ''^®*'y 6°°'^ reflections, but those of the vertical 
iri-ius .are generally more or less curved and give poorer reflections ; 
the faces {1^0} are always narrow, and those of {010} are frequently 
nb.seiit altogether. 

>'o distinct cleavage. 

When the crystals are examined through I in convergent polarised 
liirht the interference figure seen indicates that the plane of the 
optic axes is parallel to {010}, with the axis c as acute bisectrix. 

The refractive indices were determined by means of the total 
letleothmeter, using the faces I and q. The values obtained are ; 
a = l'4:923, /3= 1'5646, y= 1-6014 (Na light). 

The axial angle calculated from these gives the value : 

2r=68^ 15'. 


Rubidium Trithionate. 

The method for preparing and purifying this salt is similar to that 
described for the potassium compound, but with different proportions 
oE material. Twenty grams of rubidium persulphate require theoreti- 
cally only 31-9 grams of strontium thiosulphate ; it is therefore advisable 
to take about 33 grams, along with 40 — 50 c.c. of water. Rubidium 
trithionate appears to be decidedly more soluble than the potassium 
salt, but forms more perfect crystals ; those used for examination 
were obtained by slow cooling, as before, and the largest measured 
about 25 mm. by 3 mm. 

For the analy.sls, the sulphur was determined as iu the previous 
case, aud the rubidium was also determined by direct conversion into 
sulphate ; 

0-2800 gave 0-5428 BaSO,. S = 26-03. 

01831 „ 0-1811 Rb.,SO^. Rb = 47-0. 

RbjSjOj requires S = 26-52 ; Rb = 47 05 per cent. 

The density, determined as before, was 2-845 as the average 
of seven determinations (limits, 2-843 — 2-847). Jlolecular volume = 
127'7. 

The crystals are isemorphuus with the preceding salt, and are of a 
timilar long-prismatic habit, although the forms observed are not all 

the same : 

System and class ; Rhombic bipyramidal. 

a:i:c-0-7058:l : 0-4176. 

Forms observed: a = {100[; 5=[0101: f = {2101; «i = 1110! ; k- 
1>201; j = {011[; 4 = {031!; s = {201}. 
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In addition to thesoj the form o = {lll} was also observed , 
on one crystal ; it was not very small, however. The predominaf* ' 
forms are m, g, and s, the othei's being small and often incomplete ° 
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The optical character is similar to that of the preceding 

d- 1-4874, 1*5580, y= 1*5867. 

•2F=r,2^ 3T (calculated). 


(^aesiuni TrHhioiiale. 

For the preparation of thi.s salt, 32 grams of c.-esinri persulphate «'t'U 
taken aloug with 45 grams (theory, 40*4) of strontium thiosulphate anri 
60 c.c. of water; the purification, etc., were carried outas befote. Uie 
salt is apparently still more soluble than tho rubidium compound, bu 
by evaporation at low atmospheric temperature, well-foimed ciyst 
with highly lu.strous faces were obtained. When these c^ysta^'^e 
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ipinoveil from the mother liquor anddrieJ on filter-paper, they rapidly 
became dull and opaque, indicating that the salt had been obtained in 
livthated form. This was confirmed by the analysis of fresh 
analysis, sulphur was determined as in the pre- 
ceding case, and the caesium remaining in the filtrate was determined 
sulphate : 

n-iiOSlOgave 0-4554 BaSO^ and 0-2340 S = 20-24; Cs = 55'65. 

Cs^S 30 e,H 20 requires S = 20‘20; Cs = 55'87 per cent. 

I'sing a mixture of methylene di-iodide and tetrabromoethane, the 
density was found to be 3*192, as the average of seven deter- 
minations (limits, 3-189 and 3*196). Molecular volume = 149*1 , 

A complete crystallographic examination could not be made at the 


Fio. 2. 



time, owing to the rapid efflorescence of the crystals, but they were 
proved to belong to the tricUuic system. 

The easy dehydration of the salt indicated that the transition 
temperature is low, so that it might be possible to prepare the 
‘inliKlroiis salt in a crystallised form for comparison with those of 
poiassium and rubidium. This was effected without difficulty by the 
very slow cooling of a hot solution (about 50®) containing alcohol, 
fhe IS not isomorphous with the other two, however, but crystal- 
lise^ ill the tricUnic system. Since the crystals which were obtained 
were not very well formed, the crystallographic examination did not 
piove ^ery satisfactory, and the description of both forms will therefore 
deferred. 

it was sought to determine the density of the anhydrous 
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trithionate, it was found that a whole crystal just floated on undiluted 
methylene di-iodide, but that after it was fractured, some of the 
fragments sank in the same liquid; the density would tlierefo,., 
appear to be very slightly higher than that of the methylene di-iodide 
which we found to be 3-326. 

For the analysis, the total sulphur was determined as before, m,] 
the ciesium directly as sulphate on a fresh portion : 

0-2953 gave 0'4566 BaSO^. S = 21-2. 

0-1S94 „ 0-1532 03,80,. Cs = 57-9. 

CsoSjO,; requires 8 = 20-98 ; Os = 58-07 per cent, 


The Estimation of Euiidinm and Caesium. 

The estimation of the metals of the alkali group as sulphates by 
ignition with sulphuric acid is very simple in the case of the lowest 
member of the group, but becomes less easy with increasing atomic 
wei’ht. This is due to the iucre.asing stability of the acid sulphates 
and anhydrosulphates, and the increasing volatility of the normal 
sulphates. Various investigators have, on this account, recommeuded 
that rubidium and ciesium should be determined as acid sulphate or 
as anhydrosulphate by heating with sulphuric acid at some definite 
temperature, a method which is not very convenient. W e h.ave tried 
another method, which promises to give satisfactory results in a 
simpler manner. It was based on the fact that the metals of the 
alkali group form with those of the alkaline-earth group definite 
double sulphates of the type M.;SO,,MSO„ so that there was some 
reason to e.vpect that if the ignition with sulphuric acid were earned 
out in presence of an excess of, say, calcium sulphate, the double salt 
would be formed in preference to the acid sulphate or the anlijdro- 
sulphate. In that case, the excess of acid might be completey 
removed at a temperature suflicieutly below that at which appreciable 
volatilisation of the double sulphate would take place without the 
nece-sitv of adhering to dolinite limits. 

To test the method, a moderate quantity of pure calcium sulp a e 
was placed in a platinum crucible, which was then ignited and weig e ■ 
As a preliminary test, which did not require to be repeated iii sa 
quent experiment-s with the same material, sulphuric aci wa» a 
and the ignition repeated; there was no change in 
cs.sium salt wa,s next added along with sulphuric acid, and the 
gradually heated. It was found that a constant weigi wto 
at a low red lie.at, and that the increase in weight above “ 

crucible and calcium sulphate alone agreed well with tli ^ 

ciesium sulphate calculated. The method would therefoie . pp 
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^afisfac^0‘'y> but, as very few determinatioaa have so far been made 
mean.-i of it, a more extended test of its applicability still remain.s 
be performed, The results of this we hope to communicate along 
,,-ith the other matters already foreshadowed. 

Cbemistky DsrAiirMEST, 

LFsiversity of Edinbukgh. 


CLXIX.— 77te Spontaneoxis QrijslalUmlion oj Solutions 
of some Alkali Nitrates. 


By Bernard Modat Jones. 


The work recorded below was undertaken with a view to detcr- 
miuiug whether the existence of a supersolubility curve, which 
has been observed in several cases, is a general phenomenon and 
if possible, to throw more light on the meaning of this curve. The 
solutions chosen for investigation were those of potassium, rubidium 
and ciBsium nitrates, since these salts crystallise from aqueous 
solution in the anhydrous condition, and their crystals form an 
isomorphous series. These salts are only moderately soluble in 
water, and the viscosity of their supersaturated solutions is prob- 
ably insufficient to offer much hindrance to spontaneous crystal- 
lisation, Since they have approximately equal molecular volumes 
(48-1, 47-0, 52'8), the relative magnitudes of the metastable regions 
should be nearly independent of this quantity. 

All three salts have given a well-defined supersolubility curve, 
luatking the temperature limit above which spontaneous crystallisa- 
twn of the salt phase cannot, and below which spontaneous crystal- 
isation can, take place. The ice-supersolubility curves have been 
traced, also tte ice-solubility curves, for solutions of rubidium 
and ca;smm nitrates, which do not appear to have been previously 


The method used was the same as that adopted in the investi- 
solutions (Hartley, Jones, and Hutchin- 
hrf’n amounts of the nitrates (Merck) and 

sruiec^ water were sealed up in small glass tubes, and then warmed 

were tL crystalline material disappeared. The tubes 

itirreb ° to cool slowly with constant shaking in a well- 

iallintr n ^ bath, the temperature of which was 

place ^ ™ fifteen minutes, until crystallisation took 

lire process was then repeated, keeping the temperature 
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of the bath a long time slightly above^ the temperature at wtijj 
crystallisation was first observed. This often had the eBect oi 
raising the observed temperature of crystallisation by one or hj 
tenths of a degree. 

The first experiments were done with tubes containing no soli,] 
matter, such as glass or garnets, to produce mechanical friction 
Since it has been shown (J. Chevalier, Min. Mag., 1906, I 4 , jy 
142 ) that crystallisation in the metastable region can be broiiglt 
about by crystalline fragments the crystal form of which bears no re- 
lation to that of the solid phase crystallising, it was thought advis 
able to avoid any possible “ inoculations of the three salt solutiors 
by crystal fragments, such as garnets, whmh might have unequal 
effects in the three cases. The results obtained with tubes contain, 
ing no solid matter at first gave indications of regular supersolii 
bility curves. But irregularities soon began to appear, especiall; 
in the more concentrated, and therefore more viscous, solutions 
The remaining experiments were done with tubes containing small 
irregular fragments of Jena glass, which could have no “iuociilat 
ing ”■ effect. The effect of these glass fragments was to make tin 
phenomenon of crystallisation more definite, and generally to rais 
the temperature at which crystallisation took place. The tliem( 
meters Led were graduated in tenths of a degree, and 
standardised against a thermometer with Reichsanstalt certificate. 


Crysiallhaiion of Potassium Nitrate. 
Table I. 


rfr.inis 1 \N 03 . Gi'cini.s 

0-52T2 

0-9 121 57430 

T6474 S'2t>49 

0- 91r>»J 

1- 4?18 5-9872 

0- 9520 

2- 0709 d->151 

1- :US3 4-0770 

V5y76 4 0130 

1-1012 2-7391 

1-0573 2-6210 

r01u2 8 -249.-i 

1-7150 3-4460 

3- 7150 0-5SS4 

I'll'JS rfcO'ia 

3-8061 5-6896 

:i 0641 2-9626 

17341 2-1968 

334S3 4-1101 

3-8558 4-0242 

^-r-Sls 3-5011 


Grains 

Gram-uiois. 

KNOainlOO 

KNOjin 100 

wiams H.>0. 

^tiiuis HoO. 

14-07 

0-139 

15-88 

0-157 

19-93 

0-197 

■21-93 

0-217 

2475 

0-245 

30-32 

0-:500 

30-40 

0-301 

33-03 

0-323 

39-80 

0-394 

40-20 

0-393 

40-33 

0-399 

48-61 

0-487 

4975 

0-493 

56-40 

0*558 

60-11 

0-595 

66-90 

0-662 

69-67 

0-690 

78-94 

0782 

81 -45 

0 807 

95-81 

0-949 

100*89 

0-999 


Tcmi'eratiiro of 

I'l-ystallisa- 
tioii of KNOj, 
-I'i' 

07 * 

4-4 
yl 
10-0 
10 '0 ' 

16-4 
22-2 ' 
20-1 
2 - 3-5 

27'0 

" 

29 S 
33-9 * 

35 '.V 
33-4 ‘ 
42-^' 
42-0 
47'6 

51 
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Cryalallisalion of Potassium Nitrate. 
Table I (continued). 


Grams 
KNO 3 in 100 

(irams KNO3. Grams H5O. grams H^O. gram’-i ll.,0. 

.5'9.35S 3-3318 118-12 l-17o“ 

3 3733 1-8684 121-60 ]-204 

5 - 3865 3-9727 135-59 1-345 

16092 1-13-23 142-12 1 407 

3-2153 1-3964 158-64 1-571 

3-0732 T7366 176-97 1-75-3 

6- 9816 3-8562 161-04 I-793 

2 1508 1 0808 199-00 I-97O 

Table I gives the highest temperatures at which potassium nitrate 
-rystaUised from aqueous solutions of various strengths. An 

Fio. 1. 

SoUMihj and Supersoiubility Canes of PUcotsium, RaUdiam, a%i Caesium 
XUmfe.s in. lVnf.er. 


Gratn-mots. Temperature of 
^^^3 in 100 crystallisa- 
tion of KNOj, 
55 '6 
60 -5 * 

60-9 
66 '1 * 

71-9 * 

76-6 * 

75-9 
82-8 



: tube cmitii, ling no solid. 

C: *^oii(aimng Jratjments of glass. 


ttent, tL S if ^“"responding tube contained glass frag- 

-■'Ailitf d tun ^<'-vs both the 

tj a d supersolubihty curves. In the figure. Q represents 


0 z 


grami 
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a point obtained with a tube containing glass fragments; x 
cates a tube containing no solid matter. It will be noticed 
that the results obtained with glass . fragments lie on a reguljf 
curve, whilst in the absence of such fragments crystallisation often 
did not take place until the solution was in the labile condition 
The phenomenon of crystallisation was very definite in the presence 
of mechanical friction, successive determinations almost alwajs 
agreeing within one-tenth of a degree. At the temperature of 
spontaneous crystallisation, a sudden shower of small crystals was 
produced. The supersolubility curve runs nearly parallel to tbe 
solubility curve, gradually approaching it as the concentration 
decreases. 


Crystalluation of Rubiditem Nitrate. 

Table II. 


Grams RbNOg. 

Grams HoO. 

Grains Gram-mols. 

RbNOjin 100 KbNOjiiilOO 
grams HoO. grams H 2 O. 

Temperature of 
ctystallisa- 
tiou of EbJfO,, 

0'6567 

2 3069’ 

29-76 

0-202 

7'0‘* 

1'4226 

3-5430 

40-15 

0-272 

12-6 

0-4574 

0-9630 

47-50 

0-322 

16-2 

1-6911 

3-4465 

49-07 

0-333 

16-8 

0-S952 

1 -8032 

49 64 

0-337 

17-3 * 

0-5913 

0-9258 

63-86 

0-433 

22-5 ' 

1-1640 

1-7852 

65-20 

0-442 

24-0 

2-0046 

2 8240 

70-98 

0-482 

25-6 

2-7294 

3-5554 

76-77 

0-521 

27-8 

1-8308 

2 3464 

78-03 

0 629 

28-0 

0-9432 

1 -0872 

86-75 

0-589 

30-9 * 

3-3627 

3-5944 

93 56 

0-635 

30-3 

1-0664 

1-0181 

104-74 

0-711 

36-1 ^ 

1-2642 

1 -0643 

118-78 

0-806 

39 3 

2-5579 

1-91 IS 

133-79 

0-908 

41-5 

1-3673 

0 9386 

145-68 

0-988 

46-7 * 

2-2046 

1 -3258 

166-28 

1-128 

50-8 • 

1-5680 

0-8528 

183-86 

1-247 

55 'i * 

3-41‘28 

1-7090 

199-70 

1 '355 

54-5 

1-8726 

0-8803 

-21-2-72 

1-443 

61-1 * 

2-4612 

0-9170 

•268 -39 

1-8-21 

70-0 ^ 

4-0523 

1 -41*30 

271-42 

1-841 

66-9 

1-3324 

0-4335 

307-36 

2 -085 

76-6 - 

1-8-271 

0-5297 

344-93 

-2-340 

8-2-4 ' 

3 3975 

0-8793 

386-35 

2-621 

86-1 


In this case, also, crystallisation in presence of mechanical friction 
was very definite, different readings for the same tube generally 
agreeing to one-tenth of a degree. Except in the case of very- 
concentrated solutions, a shower of crystals was not, as a rule, 
observed. Usually about four or five small crystals would suddenly 
make their appearance. A shower of crystals was more often 
observed in tubes containing no glass fragments, in which case 
the “ relief of supersaturation ” caused by crystallisation was much 
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nreater. The supersolubility curve is seen to run nearly parallel 
to the solubility curve, at a distance from it, for moderate con- 
centrations, of about one degree. It is plotted in Fig. 1 . 


Ci'ystfdlisaiion of Caesium Nitmie, 
Table UI. 


Grams CSNO 3 . 

Grams H.^O. 

Grams Gram-moLs. 

CsNO;, inlOO CsNO^inlOO 
grams H^O. grams HjO. 

Temperature of 
crystallisa- 
tion of OfiN’O;., 

0-4005 

4 0323 

9-93 

0 051 

-0-3" 

0'3]51 

2-5929 

1*2-15 

0-062 

4-5 * 

0-3256 

2-4204 

13-45 

0*069 

6-5 

0-4537 

2-5396 

17-85 

0-092 

13-6 

0-3701 

1 -82-22 

20-31 

0-104 

16-9 * 

0-9810 

4-2856 

22-90 

0-117 

19-5 

0-7003 

2-6008 

26-92 

0-138 

23-5 

0-9231 

2-9904 

30-87 

0-158 

27-5 * 

0-5616 

1-6428 

34-18 

0-175 

29-9 

0-6702 

1*7038 

39-33 

0 - 20-2 

33-8 

1-0488 

2-3606 

44-40 

0-228 

38-4 * 

1 960-2 

4-0420 

48-49 

0-249 

39-5 

1 -0254 

1-8426 

5a5-65 

0-285 

45-3 * 

1-1977 

1-8959 

63-17 

0-324 

48-5 

0-9353 

1 -3-296 

70-34 

0*361 

53-3 * 

1-5143 

1-6817 

90-04 

0*462 

62-9 * 

1-1045 

11117 

99*36 

0*510 

05 1 

1-9474 

1-4969 

130*10 

0-667 

73-7 * 


It will be seen in Fig. 1 that the temperatures of spontaneous 
crystallisation of ccesium nitrate lie on the solubility curve within 
the limits of error, and the metastable region therefore disappears. 
The orystallisation was in all cases extremely definite, although, 
as IS to be expected, nothing like a shower of crystals was ever 
observed. Instead, a few, sometimes only one or two, minute 
crystals appeared, too small to be properly examined with an 
ordinary pocket lens. They were not, as a rule, sharply defined, but 
presented a somewhat globular or spiierulitic appearance. On 
lowering the temperature slightly, they grew rapidly, and other 
well defined crystals would make their appearance. On raising the 
temperature two or three tenths of a degree, they very slowly 
disappeared. The effect of friction in bringing about crystallisa- 
tion is seen from the figure to be much less in the case of csesium. 
nitrate solutions than with potassium and rubidium nitrates. 


5 z 2 
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GnjstaHisation of Ice from Solutions of Fotassium Nitrate 
Table IV. 


Grams KNO 3 . 

0-0921 
0 0345 
0-1222 
0-1180 
0-2927 


Grams H.,0. 
4-9387' 

0- 8717 

1- 7291 

1- 1544 

2- 4623 


Grams 
KNOjin 100 
grama tt 20 , 
1-86 

3-95 
7 -06 
10-22 
11-88 


Gram-mols. 
KNOjiii 100 
grams H.,0. 
0-018 
0-039 
0-070 
0-101 
0-118 


Tempei-atiu'o of 
crystallisa- 
tion of ice. 
- 1 - 5 "* 
-2-.5 * 
- 3 - 2 * 
-4-5 * 
-5-3* 


These results, which show the temperatures at which ice crystal 
lises spontaneously from dilute solutions of potassium nitrate, are 
plotted on a larger scale in Fig. 2. The production of the ice 
phase appears to be a somewhat less definite phenomenon than 
the production of the salt phase. The points plotted represent the 
highest temperatures at which, by means of vigorous shaking, the 


Fig. 2. 



crystallisation of ice could be induced to take place. Ice wai, 
however, not alway.s produced at these temperatures, there beiii” 
as much as half a degree difference between some determinations 
with the same tube. The curve drawn cuts the temperature asis at 
about -0 a°, which is the temperature of spontaneous crystallisa 
tion of ice from pure water observed by Hartley, Jones, ai.d 
Hutchinson (?oc. cit.). The temperature observed by Miers ana 
Miss Isaac (Chem. News, 1906, 94 , 89) was — 0'4°. The higheit 
temperature observed by the author at which ice was produced in 
pure water containing glass fragments was — 1'2°. The value 
— 0'5° was obtained with water containing garnets, and this fact 
may perhaps account for the discrepancy. Miers’ value was obtained 
■ by introducing glass, garnet, galena, or lead into the tubes. 
The ice- and potassium nitrate-supersolubility curves give rise, b) 
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their intersection, to a “ h3rpertectic ” point at ahout - 5'3°, the 
solution containing 0'118 gram-mols. of potassium nitrate per 100 
grains of water. 


(iiMiiis KbXOs- 

Crarns H2O. 

Solutions. 

Table V. 

Grams Gram-mols, 

HbKOainlOO RbNOainlOO 
grams HoO. grams H.,0. 

Teraperaturo 
of erys- Temperature 
' talliaa- of 

tionot'icG, saturation. 

0'0547 

4-7057 

1-16 

O'OOS 



-0-4’* 

0-0615 

4-9726 

1-24 

0 008 

-1-8’ 


0-1129 

2-09.59 

6-39 

0-0.36 

-2-1 

* 

Hi 298 

1-3046 

9-04 

0-067 

-3-5 

- 1 -7 

0'.^574 

2-5585 

13-97 

0 085 

-4-2 

-2’3 * 


The ice-solubility curve was determined, using the same tubes 
as for the supersolubility experiments. The solutions were frozen 
to give a small quantity of ice, and then by suitably regulating the 
temperature of the bath, two temperatures were determined, 
one at which the ice was just dissolving, and one at which it was 
just growing. These temperatures differed generally by about O’S® 
or 0'4°, and the mean of the two was taken to be the temperature 
of saturation. The results, represented thus; A, are plotted in 
Fig. 2. As in the case of dilute potassium nitrate solutions, the 
spontaneous production of ice was of a somewhat uncertain charac- 
ter, especially in the more dilute solutions. Tor instance, one tube 
containing O'OOS gram-mols. of rubidium nitrate per 100 grams of 
water, crystallised oil one occasion at - 1-8°, and on another not 
before - 2'8°. The supersolubility curve for ice is drawn through 
the highest observed temperatures, and. as before, is seen to cut 
the temperature axis at about -O'o®. The eutectic and “byper- 
tectic” points are respectively about -2'7° and -4'7°, the solu- 
tions containing O' 116 and O' 110 gram mols. per 100 grams of 
water. 


Suliihility and Siipersoluhility of Ice in Caesium Xilrale Solutions. 


Table VI. 


Clams CsXO;.. 
O-OOSL! 

(J-OOtaS 

OilSi 

ri'2-2ds 





reiu|ieratur 



Graiim 

Giam-mols. 

f'f crys- 

Temperature 


CsXOsiiilOO 

(’sXO.jinlOO 

lalh'sa- 

of 

lanis HoO. 

grams H..O. 

gram-^ H„0. 

lioii of iee. 

saturation. 

-3-8347 

0-21 ' 

0 001 

1-2' 

-0-3^* 

4-6619 

1-28 

0-007 

— ^ • "1 

-0-4 * 

2 '4254 

3f'9 

0 020 

- -3 -0 


1-9692 

(COl 

0-031 


- 1 -2 ' 

-2-8096 

5 00 

0 041 

- o-J 

- 1 -3 " 
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Tlie solubility curve wa,s determined as above, and is plotted in 
Fig. 2. The spontaneous production of ice again seemed to bj 
rather sluggish, and the ice-supersolubility curve taies 
unusual form, although cutting the temperature axis at about 

— 0'5°. The eutectic and " hypertcctic ” points are at —1-5° and 

— 3'3°, with concentrations of 0’0t6 and O'Ott gram-mols. per loo 
grams of water respectively. 


Discussion of Results. 

The above results are based on about 280 experiments, in all 
of which spontaneous crystallisation took place. The results 
obtained with tubes containing glass lie on fairly regular curves, 
and in no case did crystallisation take place appreciably within 
the metastable region as defined by these curves. The experiments 
afford additional evidence that as far as capacity to crystallise is 
concerned, supersaturated solutions show an abrupt change in 
passing from the metastable to the labile state. 

Although the molecular solubility of potassium nitrate is inter- 
mediate between that of rubidium and ciesinm nitrates, the sire 
of the metastable region follows the molecular weight of the salts, 
the metastahle range for rubidium nitrate being intermediate in 
size between those for potassium and cssium nitrates. The super- 
solubility of these three isomorphous salts appears to afford another 
instance of periodicity of properties. Taking equal molecular 
concentrations of tlje three salts, say, 0’6 gram-mols. of salt per 100 
grams of water, the metastable ranges are respectively about 
4®, 1°, and 0°. In view of the fact that caesium nitrate is the most 
.strongly ionised of all salts, and is the least liable of all .salts to 
hydration in solution (Abcgg and Bodlander, Zeitsch. anorg. Chem., 
1899, 20 , 453; W. Biltz, Zeitsc/t. -physikal. Chem., 1902, 40 , 2K), 
it is interesting that it should he the only salt so far known to 
possess no measurable metastahle region. Theoretically, there must 
be supersaturation before crystallisation can take place, but in the 
case of csesium nitrate the necessary amount of supersaturation 
is too small to he measured by the method used. Whether this 
fact is in any way connected with the lack of hydration of the 
caesium nitrate molecules, there are insufficient data as yet to 
decide. On general grounds, hydralion of the molecule.s of salts 
which crystallise in the anhydrous state would be expected to 
hinder crystallisation. This is in accordance with the obseiToci 
order of magnitude of the metastahle regions of the three salts 
investigated. With a view to seeing how the metastable laiipc 
depends on the energy changes accorapanving crystallisation, (be 
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aiitlior hoppa to determine shortly the heats of crystallisation of 
these salts. 

Summary. 

1. Supersaturated solutions of the nitrates of potassium, rubi- 
diuiu, and caesium, freed from crystal nuclei, crystallise at definite 
temperatures -when subjected to mechanical friction. 

3. The supersolubility curves for the three salts and the corre- 
sponding ice-superaolubility curves have been traced. 

3. The ice-solubility curves for dilute solutions of rubidium and 
csEsium nitrates have been traced. 

4 , The metastable range is greatest for potassium nitrate and 
least for cassium nitrate, the size of the metastable region decreasing 
as the molecular weight increases. 

The author wishes to thank Mr. Harold Hartley, Balliol College, 
Oxford, for valuable suggestions. 

Government Colleoe, 

Lapore, 

India. 


Cl, XX . — The Relation hehvecn Absorption Spectra and 
Chemical Constitution. Part IX. The Nitroso- 
and Nitro-groiips. 

By Edward Charles Cyril Baly and Cecil Henry Desch. 

The present communication deals with the absorption spectra of 
compounds containing the groups -NO and -INOj, both of which 
are known to exert a great inBuence on the colour of organic com- 
pounds into which they are introduced. With the object of elimin- 
ating as far as possible the effect of conjugation with other groups, 
the simplest aliphatic and inorganic compounds available were 
chosen for investigation. Since the position of the absorption band 
is found to be influenced greatly by the nature of the atom to which 
one of the above groups is directly linked, compounds containing 
those groups linked to c.arbon, nitrogen, oxygen, and sulphur have 
been examined. 

The method of observation adopted is in principle the same as 
that employed in previous papers of this series, but it has been 
found necessary to introduce several important modifications. The 
absorption bands of many of the compounds studied fall liiiih up 
in the visible region of the spectrum, and with small dispersion their 
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accurate measurement is difficult or impossible. A new quati, 
spectrograph by Hilger, giving a very extended spectrum, has there- 
fore been installed in the spectroscopic laboratory of University 
College. In this instrument only a single quartz prism is 
and the large quartz lenses are so cut as to bring the whole spectinrj 
to a focus on a surface which is very nearly plane, but hivhlv 
inclined, to the optical axis. This high inclination gives a large 
dispersion, the photograph of the spectrum of the iron arc obtained 
in this way being 18 cm. long. The plates used are 25 by IQ cm 
in size, the shape of the dark slide being such as to bend them 
to the extent of 2 mm. in the middle, this giving a sharp focus 
over the whole length. Wrattcn and Wainwright’s “ Allochrome ' 
plates have been used, except when it was desired ‘to photograph 
in the extreme red region, in wrhich case the special “spectrum' 
plates of the same makers, sensitive up to l/AlSOO, have been 
employed. As the source of light, we have found the iron and 
nickel spark preferable in many cases to the iron arc, the distribution 
of intensity being much more uniform. When focussed on to the 
slit by means of a quartz condensing lens, carried on an optical 
bench attached to the base of the spectrograph, an exposure of ten 
seconds is sufficient, using either tb.e arc or the spark, even when 
the thickness of coloured liquid is considerable. The dark slide 
is moved by means of rackwork, and 20 spectra are taken on 
each plate. 

It was found necessary to adopt a different arrangement when 
photographing the spectra of coloured nitroso-compounds. The 
colour being green or blue, the absorption band falls in the extreme 
red, at a point at which the iron spectrum fails. Since a suitable 
line spectrum extending into this region could not be found, it was 
necessary to use a source of light giving a continuous spectrum, 
with some device for fixing the wave lengths at different points on 
the plate. This may be done by means of interference fringes. 
A Nernst filament, or the crater of a carbon arc, the latter being 
found the more convenient, is focussed on the slit by means of the 
condensing lens in the usual way. A Fabry-Perot interference plate 
is then interposed in the path of the rays. This consists of two 
thinly-silvered pieces of plate glass, cemented together so that their 
silvered surfaces arc separated by a thin layer of air. When the 
plate i.s placed normally to the incident beam, the continuous 
spectrum is seen to be crossed by a number of parallel dark fringes, 
and by adjusting the plate, these may be made accurately vertical 
They then take the place of the lines in a line spectrum, although 
the method of calibration is different. The fringes are counted 
instead of being measured, their numerical position being proper- 
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tional to their oscillation-frequency, so that the distance, for 
examplO) from a fringe arbitrarily selected to the tenth in order 
from it, represents the same difference of oscillation-frequency as 
that from the tenth to the twentieth. Two fixed points are then 
sufficient for calibration. IVhen a carbon arc is employed, one 
of those is already given by the head of the first band at 1 /\2574, 
which is always well marked in the photographs. For the other, a 
single line, such as the line at 1//\1701 given by a helium vacuum 
tube, is the most suitable. It is best to make two exposures 
of the fringes without any intervening liquid, one at the top and 
one at the bottom ot each plate, and to superimpose the helium 
line on each of these. The wedge covering the slit is opened a 
little for this purpose, so that the line slightly overlaps the spec- 
trum. In reading the negative, lines are ruled with a fine point 
through these standard points, crossing the intermediate spectra, 
and the fringes are counted from these fi.xed datum lines. It 
facilitates counting if lines are also ruled at every fifth or tenth 
fringe. The oscillation-frequencies of intermediate fringes are 
obtained by graphical interpolation, the relation between number 
of fringe and oscillation-frequency being strictly linear. It is 
necessary to repeat the calibration with each plate, as the position 
of the fringes varies with the temperature, owing to tlie change 
in thickness of the film of air. With the interference plate 
employed in these experiments, the distance between two adjacent 
fringes represents a difference of o.scillatiou-frequencv of about 16. 


yitio-priraflins. 

Nitromethane and nitroeth.ane give a shallow absorption band 
at 1/A3600 when examined in .V/10 sohitioii in alcohol (Fig. 1). 
The addition of sodium ethoxidc precipitates the sodium salt, so 
the effect of alkali has been studied in 50 per cent, alcohol. The 
addition of one equivalent of alkali removes the hand, but on 
keeping the solutions overnight and again exiimining, the nitro- 
methane is found to have developed a new band at l/.\3300 at a 
much higher dilution. The alkaline solution of iiitroethane, on 
the other hand, remains unchanged for inaiiv days. After photo- 
graphs of these spectra had been taken, a paper on tlie .absorption 
-Tectra of nitro-compounds by E. P. Hedley appeared {Bti\ 1908. 
41, 1195), in which the mononitro paraffins were stated to exhibit 
only continuous absorption, the absorption being increased bv the 
addition of alkali, but without the production of a band. In view 
j. discrepancy, the exjicriments were repeated with frcshly- 
istuled iiitrometliaiie and iiitroethane, boiling within onc-tenth of 
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a degree, but the spectra observed only confirmed our previous 
results. We therefore conclude that the mononitro-paraffins show a 
small, but distinct, absorption band. 

The increased absorption due to the introduction of the nitro 
group into a hydrocarbon has been further studied by a comp.nison 
of styrene, CjHs-CHlCHj, with o-nitrostyrene, CjHa’CHICH'NO 


OticiHadoii J'requencka. 
283000 32 34 36 38 4000 42 44 


mi 


I : II : 

I'lipfi •fiiiivt's : III (th'okd. 

Lowfv ,, : hi dilute alcQliol triUi alkali^ afta- reinaitwyj oi'-.rni^jy . 

(Fig. 2). "Whilst styrene gives an absorption curve with only 
small extension at 1 , A3G00, its u-nifcro-Jcrivative has a large absorp- 
tion band at 1 ,\3400. 

Mitroaniules. 

I’assing now to compounds in which the iiitro-group is directly 
linked to a nitrogen atom, the simplest representative is nitroamicle 
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XII/XO.,. This does not show any selective absorption (Fig. 3), 
the compound possibly behaving in solution as an internal salt, but 
tlie introduction of a methyl group yielding methylnitroamide, 
XHJIe-NOg, gives rise to a well-marked absorption band. 

Carbamide is remarkably diactinic, a normal solution transmit- 
ting practically the whole spectrum, and urethane shows only a 

Fig. 2. 


Oscillatwh fTcqtiencics. 



uitrocarbamide, 

(P’>g- 4), shows an increased absorption, and ou 
•ucition of alkali in excess a rapid extension of the spectrum or 
^^VIOOO solution. With nitrourcthaue. 
hi,,,! 1 a<ldition of alkali produces a well-marked 

a 1/A3900. All these compounds were prepared by the 
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methods described hv Thiele and Lachmann {Annalen, 1895 28fi 
267), 

Nitrogiianidine, NHiC(NIT 2 )-NTI'NO.,, is so sparingly solub],-, 
alcohol or water that, the spectrum of the free substance i'ou!(] n,[ 
be examined. Solutions iii aqueous or alcoholic alkali sliowcd 
continuous absorption. 

I'lfi. .3. 

Qsfillation freijiaencics. 

•2r> 2R SOOO 'i-i :J4 -1000 4*2 44 



itrn^u-coiji po nnil.<. 

The fJiiiV line- nil raso-i-oinjiouiids known in tho aliphatir 
are those in which the nitroso-group is attached to a tertiary carbon 
atom, and such compounds are intensely bluein colour. ^c/ 7 .*^ltl■oF;o- 
?-«opropylacetoTic was selected as tlie most staVdc representative of its 
class. When prepared l>v the oxidation of diacetoiiainine oxalate 
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uitli Caro’s reagent (Bamberger, Her., 1903, 36 685) it forms 
coioialess crystals, which may he weighed without ’ loss and 
ai,,olve to form colourless solutions of the bimolecular 
fonir The co our of such solutions gradually becomes blue 
„.,vmg to depolymensation, but the aqueous solution remains 
colourless for a considerable time unless heated and in 


i'’lG. 4. 

Oscillation frequencies. 



(I'ls 51 Atf absorption band in the ultra-violet 

solution several times and cooling, 
ne llnV ‘ greatly ii persistence, and a 

to 111 blue'''’T"'' 

oompound P the unimolecular form of the 

the blue rays, so that it was not found possible to 
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construct the complete ahsorption curve. The blue alcoholic solution 
gives essentially the same spectrum, but the band in the uHjj 
violet, due probably to the double molecules, is much diminished 
in persistence. 

^crl.-Nilrosobutane, prepared by the oxidation of (eri.-butylaainj 
with Caro’s acid (Bamberger, loc. cit.), is so extremely volatile that 
its isolation was found to be impracticable, and an ethereal solution 
of approximately the same depth of colour as the N /lO solution of 
teri.-nitrosoisopropylacetone was therefore used. The absorption 

Fig. 5. 


OsciUution frequencies. 



Full curve: Icvt.-yUrosoisoji/vj/yl^teetuiiv. hhte seluttvu in u'dif, 
Dotte.1 ., : „ eohurless „ 

Dot iinl dash curve : ., 'due ,, oAv/i C. 


curve (Fig, 6. curve III) closely resembles that of the latter com 
pound ill both the red and the ultra-violet regions. 

Aromatic nitroso compounds are green in the unimolecular state 
instead of blue, but an e.vamination of the spectrum of nitroso- 
benzene (Fig 7, curve I; shows that the absorption is cssentiaLj 
similar in cliaracter, the band in the visible region being greatly 
displaced towards the extreme red, to such an extent, in fact, that 
the red edge of the band falls beyond the limit of our photographic 
method. The ultra-violet band is of great persistence, but occupies 
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the same position as in the spectrum of the aliphatic nitroso- 

coinpoimds. 

Two inorganic compounds of strikingly blue colour, containing 
the group >N.O, were also examined. The first of these the 
so called potassium oxysulphazotate, is readily prepared by the 
o.^idation of potassium hyd>-oxylamincdisulphonate with potassium 
permanganate (Raschig, Her., 1907, 40 , 4580). The fact that it 
forms yellow crystals in the solid state, but dissolves in water to 
a purple solution deceptively like the permanganates in colour, 

Frc. 6.. 

Oseilkdion freqiuw.ies. 

16 18 2000 22 24 28 3QQQ32 34 36 38 4000 42 



I : Potassium oxysulphazotate in trakr. 
11 : tvit. -Mitrosobvlane in ether. 

Ill : CappernitrososuJphjnatc. 


suggests an analogy to the nitroso-compounds. Hantzsch and 

nni bimolecular. It will be 

oliced hat the unimolccular formula involves quadrivalent nk; 

Ld, havinr tsTefdIt 'l’ "iro'^ 

violet. “S l/'\ 18 o 0 . There IS no band in the ultra- 

obtained on 

tothetl ■ mercury or copper, giving rise 

• usieiit blue coloration observed in the nitrometer. TJnfor- 
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tunately, the free acid and its mercury salt are too unstahle to 
allow of the examination of their spectrum, but the copper salt is 
comparatively stable in concentrated sulphuric acid solution 
(Raschig, loc. cit.). The spectrum shows a broad band in the red 
(Fig. 6, curve III). The concentration of the solution was not 

Fic. 7. 

Oscillation frequencies. 

U 16 18 2000 22 24 26 28 3000 32 34 36 38 4000 42 44 



Kill] ciirv.- : in d/cohol. 

DolU-d lurvf : Xrtro.'^ourtfha/f in 'ifcohnf. 


determined, and as mucli unreduced nitrosulphonic acid 
present, it was not thought necessary to examine the ultra-violet 
region. ^ As a part of the blue colour may be due to the copper, the 
spectrum of copper glycine, chosen as a typical blue complex salt 
of copper, has also been examined. The band falls within that ot 
copper nitrosulphonate, and probably does not disturb the position 
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the band due to the latter. A solution of nitrosulplionic acid, 
XO/SO-Il, in sulphuric acid shows continuous absorption (curve 
X ill big- 9)- The nitrososulphonic acid obtained by its reduction 

has been represented as having the constitution which 

cOgH’ 

is in agreement with the similarity of its spectrum to that of the 

oxvsulpbazotatcs. 

The spectra of the metallic nitrates have been examined by 


Fig. 8. 


Oscillidioyi frcqxicncif’^. 



r \ lUirUuiiniti iU inuati r. . 

■ ySvdiuin ,, 'tdrik iH tikohoJ. 


Hartley* The nitrites give a well-marked absorption band in 
-1 10 solutions (Fig, 8), the hand lying much nearer to the red 
than the corresponding nitrate band. Sodium, potassium, and 
barium lutntes give identical spectra. An alcoholic solution of 
am) nitrite shows a band in the same position, dillering .in this 
respect from the esters of nitric acid, which do not exhibit selective 

83, -1. 65S. For wnlir, observations, see 
• Wki.,, nu. lS6->, 152, 396 ; Soret, Comyl. rn„l., 1S7S. 86 iOS 

'’OL. xcill. ’n . 
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absorption. The nitrite band enters the region of colour, and hejj 
causes the yellow colour of the metallic and alkyl nitrites 
comparison of Figs. 8 and 10 will show, indeed, that the nitrite 
are more coloured than the nitrosoamines. The bands observed bv 
Soret and Rilliet (Compt. rend., 1879, 89 , 747) by means of ’ 
fluorescent eyepiece were not found. 

Sodium hyponitrite, prepared by Divers’ method from the nitrite 

Fis. 9. 


Oscillation frequencies. 

24 26 23 3000 32 34 36 38400042 44 46 



i : Amhiosulphonie acid i’l %eakr. 
n : rotassium hydroecijlamin’disidpliorvitc iji v:aler. 
Ufi: ,, ,, icitk alkali. 

III : Sodinra hyponitrite in water. 

IV : tiodiinn nitrohydrozylaniate in icatcr. 

V : Nitrosulphonic acid in concentrated .Yttlphnrie acid. 


(Trans., 1S99, 75 , 95), shows only continuous absorption (Fig. 9). 
The sodium salt of nitrohydroxylamic acid, to which the formula 
ONa-NiX-OXa or OXa’X-X-OXa has been assigned (Angeli, 

o' 

o 

Gazzetia, 1896, 26 , ii, 17 ; 1897, 27 , ii, .357), shows a sudden exten- 
sion of the spectrum at 1,/.\2800 — 3200, which may he regarded 
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as an int-ipient band. The salt was prepared by digesting Kali I- 
baiiiii s preparation of the barium salt with an equivalent solution 

of sodiuni suliahate. 

Hvdioxylamine and potassium hydroxylaminesulphonate, 
OH-NH-SOjK, 

arc remarkably diactinic, even in concentrated solutions. Potass- 


Fig. 10. 


OseWation ffcqitcncif'S. 



I : Die.ihyhiitrostHimine 2'« aholxoh 
H: Diincthpltiitrusoaminc ,, 

III ; FhcnijlrndhylnUrosoamine in alcohoL 


lum hydroxylaminedisiilphonate (oximidosulphate), 0H'N(S03K)2, 
shows a small general absorption, which is increased on the addition 
M alkali, but without the production of a band (Fig. 9, curves 
I and Ila), Potassium nitrilosulphate, N(S03K)3, is so sparingly 
souble that only a very dilute solution could be examined ; it shows 
small general absorption. 
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yih-osnnmines . — Alcoholic solutions of methyl- and ethyl-nit[j,j^ 

amine show a strong hand (Fig. 10). Phenylmethylnitrosoamite 
shows a small extension near 1/A2700, and a rapid extension froj^ 
l i,\3400 — 4200 in A/IOOO solution. Dobbie and Tinkler (Trans 
1905, 87, 273) found a shallow absorption band in this position 
but although the substance was purified by distillation, follownti 
by repeated freezing, we were unable to observe more tlian a 
horizontal extension. 

The absorption spectrum of nitrosourethanc, OEt'CO-XlI-XO 
prepared by Thiele and Lachmann’s method (loc. cit,), is sliown 
in Fig. 7, curve II. The marked yellow colour of this compound 
is due to a strong absorption band at 1/A2400. 

We reserve for the present any discus.sion of the tlieoretiral 
bearing of the results, but it has now been established that the 
nitro- and nitroso-groups give rise to definite selective ahsorptioa. 
the oscillation-frequency of which is remarkably low in the case of 
nitroso-coinpounds, and that the position of the band Ls greatlv 
influenced by the nature of the atom to which the group is directlv 
linked. 

SPEOTllOSCOPie L.CBOUATOaV, 

U.xivEKsn'Y College, 

Lo.xnoy. 


Cl/XXI . — The Synthesis of Complex Acridiitef. 

By Percy Corlett Austin. 

The researches during the past decade on the constitution of llic 
morphine group of alkaloids lend peculiar interest to the study 
of the more complex heterocyclic compounds, especially of those 
derived from phcnantiirene. The subject has already attracted 
the attention of chemists; thus llinsberg and Garfunkel {Anruthf. 
1896. 292, 264). .1. Schmidt and Kampf (/irr., 1902, 35, 31dfi), 
Calhane and Wheeler (.l/nrr. f'ltnu. ./., 1899, 22, 457), and otliers 
have investigated p diazines derived from phcnantiirene; a phen- 
anthroxazinc has also been deserilied by Bamberger and Grob 
{Tier., 191)1, 34, 533), and quite recently Ilerschmann (/if) , ISb'; 
41, 1998) has succeeded in obtaining 9 ; lO-plienantliraqninoliiie 
from 9-aminoplicnanthrcnc by Skranp's method. The e.vperinicnt: 
described in the present paper deal with acridines derived fioi" 
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jjpnaiithrene and from fluorene, which contains a triple ring 
^vstem analogous to that of the former substance. 

Complex acridines have been previously investigated by the 
nrcscnt author, in conjunction with Prof. Senier (compare Senier 
ind Austin, Trans., 1906, 89 , 1387; 1907, 91 , 1233, 1240; 1908, 
93. 63), but the most complex derivatives examined were those 
of the phenonaphthacridines and of the dinaphthacridines. The 
methods devised for the preparation of these substances have now 
Imeii utilised for the production of the acridines derived from 
plimiaiithrene and lluorene; these are; 

(1) , The condensation of an amine with methylene dihalides 
(denier and Goodwin, Trans., 1902, 81 , 280). 

(2) . The condensation of a mixture of an amine and a-naphthol 
will; methylene dihalides (Senier and Austin, Trans., 1907, 91 , 
1210; Senier and Compton, Trans., 1907, 91 , 1927). 

In the case of phcnophcnanthracridine. another method has 
lieen applied, namely: 

(3) . The condensation of phenanthraquiiione and o-nitrobenzyl 
clilorido in presence of stannous chloride; this is .in adaptation of 
B.aeziier’s method (Her., 1904, 37 , 3077). 

In applying the first of these methods to the production of 
diplienantliracridines, 9-aminophenanthrene was chosen as the 
most readily obtainable of the isomeric aminophenanthrenes. On 
condensing this substance in the usual manner with methylene 
(li-ioclide. a diphenanthracridine is formed, which, from the nature 
of the reaction, must have the structure (I). 

The product of the third method of synthesis must be a pheno- 
pheiianthracridine of the structure (II). 



Turning to the acridines derived from lluorene, it is evident that 
on account of the structure of the amine employed, d amino- 
iluoienc, there is room for doubt as to the constitution of the 
|)i'odncts, for when 2-aminofluorene (1111 is condensed with methvl- 
cne dihalides the product may have cither of the structures (IVl 
and (V), ^ ■ 
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N N 

(V, /^,.(XXX/xa;(X')0^”' 

l" WIJ l'' { OH I 1^ II 1^ ' 

/\/ X./ CH, OH, \/ \/ 'x / 

I 


(in.) 


(IV.) 


(V.) 


Again starting with 2-aminofluorene (III), and submitting tliis 
to condensation with methylene di-iodide and a naphtliol, lljg 
fluoreneuaphthacridine which is formed might he represented by 
either of the following formiil®, (VI) and (VII) ; 



(VI.) (VII.) 


At present no definite evidence in favour of one or other of these 
formula: can be adduced, but experiments are in progress to effect 
the fission of tlie methylene ring system in the fluorene nucleus 
of these substances, and it is hoped that by suitable treatment of 
the products, derivatives of acridine itself, with substituents in 
known positions, will be obtained. 


1. Preparation uf 'i .\ miiinplu-nunthrene. 

This compound has been prep.ired by J. Sobmidt and Strobel 
{Tier., 1901, 34 . 1461) from 9 iiitrophenantlirene by reduction, and 
also by J. Schmidt and Ladner {Tier., 1904, 37 , 357.5) by the reduc- 
tion of lO-bromo-9 nitrophenanthrene. The latter method is to be 
preferred, hut the yield is still far from satisfactory. In this 
method of preparation several steps are involved; first, the direct 
addition of bromine to pbenanthrene ; secondlv, the conversion of 
phenanthrene dibromide into monobromopheminthrene ; thirdly, the 
nitration of the latter and the separation of pure lO-hronio-9-nitro- 
phenanthrene from by-products; and lastly, the reduction of 10- 
bromo-9 nitrophen.nnthrene to 9-aminophenanthrenc. Since useful 
modifications of the methods described in the literature have been 
introduced, during llie present experiments, into each stage of 
the reaction, the process adopted is here described. 
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jSroniination of Phenanthrene.—Y axioms samples of commercial 
pbenanthrene were first used, but the results were seldom satis- 
factory, owing to the presence of anthracene, which formed di- 
bromoanthracene. The solvents formerly used were carbon di- 
sulphide and ether. Ether gives uncertain results, and the use 
of carbon disulphide in large quantity is both unpleasant and 
dangerous. Very good results were obtained by dissolving pure 
dry phenanthrene (1 mol.) in commercial carbon tetrachloride 
(dried with potassium carbonate), and adding to the cooled solu- 
tion dry bromine (2 atoms), dissolved in the same solvent. The 
bromine was previously dried over sulphuric acid and distilled. 
In this way the fuming of the liquid, owing to the liberation of 
hydrogen bromide, was greatly reduced. The somewhat unstable 
phenanthrene dibromide soon crystallised as a yellow solid. 

Preparation of lO-Bromophenanlhrene. — The dibromide was 
immediately transferred to a beaker and melted by heating on 
the water-bath until the copious fumes of the hydrogen bromide 
ceased. 10-Bromopheuanthrene remained as an oil, which solidified 
on cooling to a mass of crystals. The latter may be recrystallised 
from light petroleum. Thirty-two grams of phenanthrene gave 
20 grams of bromophenanthrene. 

Kitration of lO-Bromophenanthreue.— The nitration, as described 
by J. Schmidt, gives a mixture of lO-bromo-9-nitrophenanthrene 
and 3-uitrophenauthraquinone, which is not easily separated into 
its constituents. It is better to use a slight excess of the strongest 
fuming nitric acid. Instead of heating the mixture for twenty 
minutes, 10-bromopheuanthrene was dissolved in hot glacial acetic- 
acid containing a little acetic anhydride, a slight excess of nitric 
acid was added, and the mixture was cooled at once without further 
heating. A yellow solid separated, whicli, when freed from the 
mother liquor, was treated with boiling toluene and filtered from 
the uudissolved residue. The latter proved to be 3-nitrophen- 
anthraquinone. From the filtrate a yellow solid crystallised, which 
melted at about 195°. Further fractionation gave no purer 
product. Eventually a very pure specimen of lO-bromo-9-nitro- 
plienantlirene was obtained by the following method, which was 
indicated in the investigation of the action of various reducing 
reagents on it. The impure lO-bromo-9-nitrophenanthrene was 
suspended in methylated spirit containing a little stannous chloride 
in solution. The liquid immediately became red. It wiis boiled 
tor about two hours under a reflux condenser. The main portion 
ot the solid remained undissol^-ed, but the solution became paler. 
Un cooling, the liquid was filtered off. and the residue recrystal- 
iso roni benzene. Pale yellow crystals of lO-bromo-9-nitro- 
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phenantlirene were obtained, melting ' at 209°. The yield ^35 
however, small. 

Reduction of lO-Bromo-d-nitrophenanlhrene. — J. Sclimidtj 
method of reduction by using stannous chloride and glacial acetic 
acid gave very poor results. Other reducing agents, such a< 
sodium and iron, were used, without obtaining the desired result. 
With zinc dust and ammonia, however, the substance was found 
to be reduced easily. Five grams of lO-bromo-9-nitrophenantlirenp 

w'ere suspended in about 200 c.c. of methylated spirit, and 12 
grams of zinc dust were added. The mixture was heated for 
about four hours on the water-bath under a reflux condenser. 
short intervals a few c.c. of concentrated ammonia were added, 
until about 40 c.c. altogether had been used. The hot red liquid 
was filtered from the solid, evaporated to a small bulk, and diluted 
with water. A white solid separated, which was collected, dried, 
and recrystallised from light petroleum, in which it is only spar- 
ingly soluble. Long, straw-coloured needles, turning darker in the 
air and melting sharply at 138°, were obtained. They were iden- 
tical with 9-aminophenanthrene described by J. Sebmidt. 

2. Condensation of O-AminophenarUhrene and Methylene Dihalides: 

Diphenanthracrldim, 

C H. 

Methylene dichloride was first used. This was found to react 
at a high temperature in sealed tubes. A dark brown powder, 
having a very high melting point, was obtained, and the yield was 
extremely poor. With methylene di-iodide, however, a satisiac- 
tory result was obtained. Equimolecular proportions of methedene 
di-iodide- and 9-aminophenanthrene were heated together in a test- 
tube ill an oil-bath. When the temperature of the bath reached 
150°, the contents of the test-tube suddenly solidified, and the 
heating was discontinued. On treating the substance with alcoholic 
potaslr to remove halogen, and with acetone to remove any oih 
impurity, a pale yellow solid was obtained, which could be recryst.ii- 
Used from nitrobenzene. It is practically insoluble in the iisusl 
organic solvents, and does not melt below 320°. It was neecssarv 
to distil the solid under diminished pressure in order to obtain it 
sufficiently pure for analysis. It distils easily and without mULh 
decomposition ; 

0-1235 gave 0-4138 CO, and 0-0540 11,0. C = 91-38; II = 4 S5. 

C.igHjjN requires C = 91-82; H = 4-48 per cent. 



AUSTIN : THE SYNTHESIS OF COMPLEX ACRIDINES. 1765 


3 . Condensation of Pltenanlliraquinmie and a-Niirohenzyl Chloride in 
presence of Stannous Cldoriis : Phenoph^nantkracridine, 

Four grams of phenanthraquinone were suspended in about 
30 c.c. of boiling methylated spirit containing 30 grams of stannous 
cliloride in solution. Twenty c.c. of concentrated hydrochloric 
acid were gradually added, and the liquid was boiled until no 
undissolved residue was left. During the latter process the solu- 
tion became almost black. Three grams of o-nitrobenzyl chloride 
were added carefully in very small portions, and the heating was 
continued on the water-bath for five or ten minutes. Even at this 
temperature a dark brown solid separated. When cold, the mix- 
ture was filtered, and the solid residue was washed with methylated 
spirit and then once with a little cold acetone. The solid was 
then treated with boiling concentrated aqueous potassium 
hydro.xide, which produced a yellow colour. Cold water was 
added, and the alkaline liquid was filtered off. The residue was 
well Plashed with cold water, and with a little acetone, to remove 
any black impurity still remaining. About 5 grams of a yellow 
powder were obtained in this way. The substance was recrvstal- 
lised from benzene, from which it separated in bright vellow 
needles, melting at 204°. Analyses showed that it was not' quite 
pure, but, on distilling it under diminished pressure and recrvstal- 
lising again from benzene, satisfactory re,sults were obtained ' The 
melting point remained unaltered. Solutions in benzene, toluene 
or glacial acetic acid are fluorescent : * 

0’1317 gave 0'4350 CO 2 and O'OoSl HoO. C = 90 08; H = 4-90. 

CjiHijN requires C = 90-32; H = 4-66 per cent. 

The compound is therefore a v^onophenanthracridine. 


of ^Anttnof fiorene. 

Diels prepared 2-aminolluorene {Ber., 1901. 34 , 1759) by nitrat- 
nitro-oompoiind with zinc dust and 
fluorene '■°duce the nitro- 

fineh-groilnd 

Thi-t r suspended m 100 c.c. of methylated spirit 

w bn o''?'"? ‘1^° nii.xiure 

obtained" condenser until a clear solution was 

add weiP ^bout 2o c.c. of concentrated hydrochloric 

three bn ^ boiling continued for about 

Y in.-,. The addition of hydrochloric acid caused a white 

' 6 R* 
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precipitate to form, which, however,, slowly dissolved. On coolini; 
the liquid, a white double salt separated. This was collected 
treated with e.xcess of boiling aqueous sodium hydroxide, and tliea 
again collected. The residue was extracted two or three times witt, 
boiling methylated spirit, and filtered from an insoluble residue 
On cooling the filtrates, white needles of 2-aminofluorene, meltiiw 
at 129°, separated. They could be further purified by recrystal- 
lisation from benzene. 


5, Condematinn nf 2-Aminofliiorene with Methylene Dihalirlti 

2-Aminofluorene reacted with methylene dichloride in a sealed 
tube heated to 250°. A non-crystallisable, brown powder was 
obtained, which did not melt below 300°, and which could not he 
purified by recrystallisatiou nor by distillation. Methylene di- 
iodide, however, reacts very energetically with 2-aminofluoreiie 
when heated. The two substances were warmed together in a te.st- 
tube immersed in an oil-bath, when it was found that the reaction 
began at about 120°. The contents of the tube were treated in 
the same manner as in the case of the corresponding experiment 
with 9-aminophenanthrcue, but the product could not be purified, 
On distillation under reduced pressure, it decomposed, and no 
suitable solvent could be found from wbicb to recrystallise it. It 
was therefore not analysed. It was insoluble in water, alcohol or 
liglit petroleum ; sparingly soluble in boiling acetone or in boiling 
ethyl acetate, with slight fluorescence, and readily so in benzene, 
toluene or cold pyridine. 


6. Condensation of a Mixture of '2-AmiiioJluorene and a-Xaphthol mth 

Methylene Di-iodide'. Fluorene-f ■naphlhacridine, 

OH-p 


This reaction is much more easily controlled than that between 
methylene di-iodide and 2-aminofluorene alone. Equimolecular 
proportions of a-naphthol and 2-amiuofluorene were heated 
together in an open test-tube in an oil-bath. One molecular pro- 
portion of methvlpiie di-iodide was then added, when it was found 
that the contents of the tube solidified at about 143°. As soon as 
this occurred, healing was discontinued, and the contents of the 
tube were treated with boiling methylated spirit until almost the 
whole of the substance was dissolved. Excess of aqueous potass- 
ium hydi'o.xide was added to the solution, when a solid separated. 
The latter was collected, washed with water and acetone, dried, 
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distilled under reduced pressure, and recrystallised two or three 
[inies from toluene. Yellow needles, melting at 259°, were obtained, 


nhicli, on analysis, proved to 


be Jluorene-^ -naphihacridine, 

L a.-p 


Great care had to be taken during the analysis to avoid an incom- 
plete combustion of the carbon ; 

0-1076 gave 0-3584 COj and 0-0495 HgO. C = 90-84; H = 5-ll. 
CoiHjjN requires 0 = 90-83; 11 = 4-73 per cent. 


In conclusion, I desire to express my thanks to Prof. Collie and 
to Assistant-Prof. Smiles for much valuable advice during the 
coui-.se of this investigation. 

The Org.isic Laboratory, 

University College, 

London. 
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Exact Analysis of Marsh Gas. Dissociation of Several 
Hydrocarbons Effected in the Eudiometer for Measuring 
Eire-damp. Nkstob Gr^hant {Compt. rend., 1908, 146, 1199—1200). 

sample of gas collected .at the bottom of a shaded pool of water 
contained 67-7% of methane. 

liainjiles (60 c.c.) of methane, ethylene, and acetylene were intro- 
dncid respectively into three of the author’s eudiometers for measuring 
liio-damp (“ eudiom^tre-grisoumetro ”), in which spirals of platinum 
wire are suspended. When these spiral.s are made red-hot by passing 
an clcotrio current through them 500—600 times, the methane 
dissociates gradually) expanding to twi^ its original volume, hydrogen 
being liberated and a small amount of carbon deposited ; the ethylene 
gives .some small drops of tar, depo.sits carbon on the walls of the 
vessel; and increases slightly in volume, whilst the acetylene inflame.? 
at the iivst passage of the current, giving an abundant deposit of 
carbon on the spiral and on the eudiometer walls, and decreasing 
cousiderably in volume. E. H. 

Diethyl/sopropylmethane [/J-Methyl-y-ethylpentane]. LfriiA*! 
CuuKE (Amer. Ckem. J., 1908, 39, 572 — 579). — In an earlier paper 
(Abstr., 1907, i, 169) an account has been given of the preparation 
of a new octane (S-methylheptane). Another octane, ^methyl-y. 
etliylpcutane (diethylrsopropylmethaiie), has now been synthesi.sed by 
two dilferent methods. 

■y-Etlijl /3-peutanono (dicthylaeetone), on tre,atmerit with magnesium 
methyl iodide, yields ^■methyl-yethyl-ji-penhinol, Ofl-C.Mej’OHEtj, 
b, p. 1.56“/760 mm., which has a strong aromatic odour. On treating 
this compound with iodine and red pho.sphorus, ^Mo-ji-melhyl-y- 
cthytjientane, CMe„l'CHEt.^, is obtained, which on reduction with 
zinc anil hydrocjiloric aciil is converted into /8-melliyl--y-ethylpentaiie. 

Jilhfil ethylkopropylacetoacetate, CHj'CO-CEtPrP-CO.jEt, b. p. , 
224-', 7G0 mm., prepared by Conr.ad .and Limpaeh’s method (Abstr., 
1878, 7S1), is a colourless liquid with a pleasant piue-wood-like 
odour. On hydrolysi.s with potassium hydroxide, it yields y-hopi-opyl- 
P-pentanoyw (ethylisopropylace.lone), CIlj-CO'CHEtPiS, b. p. [547 
760 mill., a colourless liquid witli a camphor-like odour, which ou 
reduction with sodium in the pre.sence of ether and water furnishes 
t'^pnpyl-^-yie.ntanol, OII-CHMe-CHEtFrt*, b. p. 172p760 mm,, a 
colouile.-is, oily liquid with an odour like that of sour bread. Thi.^ 
I'uhttimce is converted into ^-iodo~y-ii>(ipropylj)enttine, 

CHMel-ClIEtPrf, 

"bicli on reduction yields /3-methyl-y-ethylpjent.auc, identical with the 
piroduct obtained by the preceding method. 

fi'^hthyl-y-ethylpentaHe {diet/i^lisapropylmeiliane), CHMe,-CHEt.,, 

p. 11 1 /760 mm,, is a nearly colourless litTuid, with D'-' 0'708*4 

VOL. XCIV. i, / : 
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Behaviour of Fats and Oils towards Calcium Carbonate, 
A Kunkler and II. Schwedhelm {Cliem. Zenir., 1908,1, 1S2'2 ; 
Seifinsieder-Zeit., 1908, 35, 165 - 166 ).-With the object of throwing 
light on the origin of petj-oleum and mineral waxes, the beliiiriour of 
fast, oils, waxes, and resins with chalk, common salt, and ohiy has been 
investigated. The results indicate the intermediate formation of a 
calcium salt and a ketone ; the latter, especially in the presence of j 
contact substance like chalk, loses part of its oxygen, probably as 
water, at moderate temperatures, and as carbon monoxide^ or carbon 
dioxide at high tenipcrature.«. In these circumstances, it becomes 
possible to explain the optical activity and high viscosity of these 
natural oils by the carbon of the keto groiip becoming asymmetric in the 
presence of mixed ketones, and by the formation of complex nioleculsj 
with branching chains and having high viscosity. As explaining the 
fact that large quantities of carbon dioxide do not occur with natural 
oils, it is stated that the oUmi#alion of oxygen -froui the fatty acids 
only takes place on or near the surface of the earth. J. V, y. 


Catalytic Dehydration of Organic Compounds. Je.ix jj. 
Sendeeens (Comjjl. rend., 1908 , 146, 1211 — 1213 . tompare tbi,!vol, 
ii 166 )— Xiie author has extended liis work ou the deliydratiou of 
organic compoiuid.s by means of geutlycalcined alumina. At dOff, 
ethyl ether is decomposed into water and ethylene; this is a good 
»ietl*Kl of preparation of the latter gas. Acetic acid at SiO" gives 
acetone, water, an.i carbon dioxide. Brojiionic acid is simibitly 
decomposed with formation of diethyl ketone. Ethyl acetate is 
acted on at 350 ° according to the equation 

2CUj-CO.,Et = 1I.,0 + 2CjU, + CO., + C.Hj-CO’CHs. 

Ethyl oxalate is decomposed as follows : 

C,,0,Er„=H.,0 + C 05 + C0 + 2C2H 

Alumina can also effect {lie removal of 1 mol. ol a halogen hj dnae; 
tliu« at 250°, chloroisobutanc yields isobutylene, chloropioinuie gives 
propylene, and ethylene dichloride at 350° furnishes vinyl ehlonde. 
Glycerol gives acraldeliyde and polyglycerols, and oxalic acid is coin- 
pletely transformed into water and carbon mon- and di-oxidt*. In all 
cases, heat alone has no action at the tcmi^eratui-es lutJ. J. 1. 1, 

Mixed Trihalogeu Derivatives of Methane. A’ictoii Acceb 
( if. rend., 1908, 146, 1037-1039).-In 
LhlLiodomethane by the action of mercuric ® 

(Sefullas, A,m. Vhim. I'kys., 1827, [u]. 34 97 ; 

1837, 22, 233i, chlormh wdoMelhane, HCECl, is also foi ■ , 

lation under 100 mm. pressure of au intimate mixture “ 

.mercuric chloride and 1100 grams of lodo wm gives 
pure dichloroiodomethane, CHCI I, b. p. lO’/dO ' 

r)“2-41 and 323 grams of cklorodi-todomelhane, CllUU, ™ 
^Jid, m. p. -4°'b. p. 88730 mm., 2007760 mm. ( -vmp.}, 0^^ ^ 
which is very unstable in the presence o tseuceol 

rapidly coloured violet. It is decomposed by watei in 1 
air, giving carbonyl (Jilornle and pftbably the cjmpoun 
The product obtained by Bouchardat {loc. oil.) by 
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bromine on iodoform wae a mixture Of bromoform and iodine (Lbsclier, 
^b?tr., 1888> 436), not, aa this author thought, dibromoiodomethane, 
CHlIhr The latter can be readily prepared by distilling under 
]50 Eiin. a mixture of e<jual parts of iodoform and mercur ic bromide. 
jjilromoiodotneihane, GHBrjI, is^a white, cry.stalline solid, m. p. 22 '5° 
b. p. 101—104750 mm., 91742 mm. In the solid state it.is stable 
towards light, but rts solutions are very unstable in the pr esence of 
air. Bromine converts it even at O'* into bromoform. In the 
preparation, iromotfi-iorfonislAaMe, CIIBrl^, is also formed, but ciinnot 
be isolated in a pure state; it is readily prepareii by tire action of 
cold bromine on iodoform dissolved ' in carbon tetrachloride, when 
a mixture of the isomerides is formed whicii can be separated 
by fractional crystallisation. Bromodi-rodomethaue forrii.s yellow, 
hexagonal crystals, m. p. 60 , b. p. 1107^5 mm., ttticlianged by light 
when in the solid state, but very unstable in solution. E, H. 

Catalytic Dehydration of Alcahola by Calcium Sulphate 
and by Aluminiivn Silicate. Jean B. Sendeeens iBuU. Abe. chim. 
1308, [iv], 3, 633 —638). — A continuation of work on the dehydration 
of alcohols by heated inorganic materials (compare Ab.str., 1907, ii, 
218; i, 077-; 1908, ii, 166). Gypsum, dehydrated by careful calci'na- 
tioD, and also “ plaster of Paris ” begin to decompose ethyl .alcohol at 
370“ and dehydrate it rapidly at 420", yielding a gas coutainiirg over 
OO'i of ethylene, the rest being hydrogen. Airhydrite doc.s not 
decompose ethyl alcohol below 460°, and (hen only slowly, yiel5in»*a 
gas containing 85'7% of hydrogen and 14'3';i olhylene. Gypsum, 
which has been calcined at a red beat during three hours, approaches 
onhydi'ite in its behaviour, acting on alcohol slowly at 485°, and yield- 
ing a gas containing 71-2% of hydrogen. These results are e-xplained by 
assuming that the dehydration is du^e to the foi matiorr of temporary 
hydrates of the sulphate, and the tendency of the latter to form 
byiliates i.s diminished, probably as the result of c-lrange itr molecular 
structure, either by heating at a high temperature ditritrg ;i short 
period or at a low temperature over a long period. In confirmation 
of this, it is pointed out that finely -powdered gyp.sutn, not pr’eviou.sly 
dehydrated, at first decomposes alcohol rapidly at 420 — 430°, and a.s 
the heating is continuer!, the rate falls to 17',b of its initial value in 
theemrrseof ten hours. Alumininm silicate, “ trrodellrng clay," arrd 
“white clay” also decompose alcohol rapidly at 420°, aird, unlike 
calciunt sulphate, their efficiency does not change as the resrrlt of their 
betug previously calcined. The gas produced contains 94— SSc' of 
ethylene. Kaolin decomposes alcohol slowly at 370°, and more r eadily 
at 420°, yrelding in the two cases ga.se.s containing 877 and 93-57 of 
ethylene respectively. After being calcined at a red heat, it approaches 
aiurarnrum srlicate and- the clays mentioned above in elSctency. Th# 
presence of iron oxide or calcium carbonate in the clays modifies their- 
action, and gives rise to a mixture of gases richer in hydrogen. 

T. A, H. 

Studies in Steam Distillation and the Recovery of Amyl 
CO ol from the Acid L^uors obtained in the Gerber 
vrooess. II, Dkoop KicHMosir {Analyst, 1908, 33, 209— 2171— In 

il -1 ' 
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the first part of this paper the aiitnor deals" with steam 
from a mathematical and theoretical point of view, whilst in th, ' 


part, the results of experiments on the recovery of amyl alcohol 
the acid liquid obtained in the Gerber process df estimatitnr f.,t 
milk . -ire described. It .appe.ars that»a preliminary steam (114111.' i '" 
of these liquids yields a crude .amyl alcohol, which must he fu'ii' " 
purified by fcactiouation before a. product boiling at 12;; 
obtained which i.s suitable for m-o .-igain in the Gerber juoccss ri*“ 
readings observed when this recovered amyl alcohol is em|il(,vc.i .i ' 
an excess of about 0'05%. \y p 


Hydrate and lodo-derivativea of Propargyl Alcohol (Pr 
pinol). Hobeht Lespieau {Utdl. See. ckim., 1908, [iv], 3, Go8~6lra 
— An extension of previous work on propargyl alcoliol .and tf ' ' 
derivatives (Akstr., 1898, i, 1 Hi ; 1899, i, 181). In piv.vioiis ivuict* 
it was stated that this alcohol* oryst.aliises at -17'’. The sultet'ncj 
which scpiirales in thi.s way is a moiuihydrate, CjHjd.Tl^O. I’lviinrrKl 
phenylurei/ianeci jsitdlhos from benzene on addition of light pelnjleaii 
and has in. p. C2 — fiS”. lodopropargyl alcohol, Cl luovioudv 

described (Abstr., 1899, i, 184), changes in part wiicii kept or wlej 
tieatcd with boiling ivater into tri-iodoallyl alcoliol, Cl., !CI-(;U, .on 
wliich is more readily obtained by adding iodine sohitioa in Iliglg 
cxces.i to the copper derivative of proiiinol, susjieiidfd in pofassium 
iWide solution ami kept at lOO-’, and may be used for the cli'inuitoiisa. 
tion of propargyl alcohol ; tri-iodoallyl acetate, m. p. 41 — ll'f)’, crystal- 
lises from acetic acid. T. A. 11. 


Propargylcarbinol. IIoiiebt T-esi'ieau and Paiusei.i.b [t'omjit, 
rend., 1908, 146, 1035 — 103'^.— 15y p.a,ssii)g a slow cunect of 
hydrogen bromide through metliyl yS-ilihromobutyl ether, 
CH5BrCHBr-[CII,,lj-OMe 

(Abstr., 1907, i, 580), kept at lOO'-" until methyl hromilo cc.isc.s to 
be evolved, cooling the product to (P, .s.aturating with hyiliMgeo 
bromide, and lieating in a sealed tube , at 100° for ten hotiis, o/lS-m'. 
Iromohuiane, CH 2 Bf 0111 >i'.[UH 2 ].gl!r, a liquid, b. p. 1 1 2 — 1 13 /'lo mui., 
■ is formed. When this is liealed to boiling with 207i by weight oi 
solid potassium liydroxide, it is jiartly transformed inter ii dikmo- 
butylene, li. p. ,57 — 60“/l4 mm., to which the authors aa-ribc the 
formula CH,!CBr'[CH 2 ]^‘Br. 

If the action of the pola.sh is carried too far, acetylenic cunii) 0 uiiii.s 
are produced. l3-llromo-A'‘-bulene & ol, CHj.'CBr'Circ'CIJj'Oiliiiliqcih, 
b. p. 69 — 72°/ll Him,, 175°/760 nim. (decomp.), is foinicil by llm 
saponification of the corresponding acetin, a liquid, 1). p. li—iid 
%liich re.sults from the .action of potassium acetate on /iS dilnomo A’- 
butylene. When /3'-bromo-A'>-butene-S-ol is acted on by a 50' „ solntioa 
of potassium hydroxide, butinol, CHfC'CHj'ClIj'OIf, a liquid, b. p- 
133 — 1.36°/760 nim., is formed. I’his gives a 'pbeuylurclhane, ui. p. 
66 — 67°. By treating butinol with an ammoniacal cuprous chloride 
solution, a yellow precipitate is fo^ed, which, when suspended lu a 
solution of iodine in potassium iodide and gradually heated at IDO . 
is converted into a,af}-tri-iodo-\''-hvilene b-ol, CIjlCI'CUj'Cll/OH, a 
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t;nb?itaTico, tn* P- 1*13°, which becomes ross-colonred on exposure 
to S'''®® "" derivative, m. p, 51—52°. K. H. 

Alkylene Glyool-ohlorohydrin Ethers and Tiffeneau’a 
Wandering of Phenyl. Paul UoREixa {Btr., 1908, 41, 

]ggf|_1893).— A reply to Houben (this vol, i, 307). G. Y. 

New Method for the Preparation of Diamyl Ether and 
Ethers of the Higher Alcohols. Geokg Schroeter and Walter 
So.\D.vo (Ber.i 1908, 41,^ 1921 1925. Compare Schroeter and 

Hcrzber^, Abstr., 1905, i, 85 ; Krafft and Roos, Abstr., 1892, 
1'11'J). — barge amounts of methyl ether are formed when methyl 
alcohol is heated with methionic acid at 1 20° umler pressure, whiht 
ethyl ether and wa,ter distil continually when ethyl alcohol is run 
^to a mixture of ethyl .alcohol and methionic aciil at 140°, the 
raethioiiic acid being .afterwards regained unchanged. Amyl and 
higher elher.5 are ‘readily prepared by heating the corresponding 
.alcohols with siiiiill amounts of melliionic acid in an oj en ves.'cl 
at abimt 40°. In this m.anner, amyl ether, b. p. 168—172° can 
10 (fttained from commercial amyl alcohol in a 90 — 95% yield, 
taking into .account the araoiin* of alcohol regaineil. After fraction- 
ation over sodium, tllis amyl ether h.as b. p. 59’5 — 60°/j0 mm. or 
169'9— 170'6°/r60 mm., Ou-p0-187°. The commercial .atnyl alcoh^ 
Imil a„- 1'03° (compare Guye and Gautier, Abstr,, 1895, ii, 149, 195 ; 
JlartiwalJ, Abstr., 1904, i, 362). It is found, further, that 
hcnzeM-sulphonio .acid and sulphuric acid c,an bo employed in the 
tamo n aniier in the prep.aration of tlie higher ethers {compare Norton 
and Picscott, Abstr., 1885, 490; Xf.amr.ntoff, J. Buss. P/n/s. (Jhsm. 
.'ioc., 1897, 29, 230). The method of preparation can be employed 
bnly in tlie case of alcohols and ethers with h, p. above 130 — 140° 
and of alcohols which have not too great a tendency to inti amolecular 
(it, don of water. q Y 


Action of Alkalis on Sodium Ethyl Thiosulphate. II 
.\rec.tT Guimann {Ber., 1908, 41, 1600— 1G55. Compare AUtr.^ 
1907 , 1, 671).-Sodium ethyl thioMilphale when boiled with an 
ilcohohc solution of potassiiyn hydioxido is dteomptsed wi'li the 
Oimation of sodium potas.dum .sulphite, and not sulphate or thio- 
uilpliiito. 8ince .analysis .shows that I mol. of sulphite is produced 
ro)u 1 mol. of sodium ethyl .sulphite, the reaction avhiidi takes place 
iiiy be repiesentcd thus; NaKtS,0., + KOU = NaKSO, EttSOH. 
he e.xatt nature of the suhstance, EaSOH, which, has not laen isolated, 

■s not yet known. It is emverted by sedium arseirte in alcoholic* 
oJiiim hydroxide solution, utder presu-ure, iht« itbyl n ercaptaii .and 
edmm arsenate; EtSOIl -pNa3As03 = KtSll + Na3.\sO,, and by 
P .SMum cyanide and potassium sulphide in aqueous solution into 
1)1 mercaptan and pota.ssiiim tliicaiyatiato : 

®S'^H-pKCN-).K%S = Et81l + KCNS-HE0H. 

iolniT all’ll thiosulpliaio is decompostd by an alcoholic 

b 0 pota.ssium hydrogen sulphide, yielding potassium sodium 
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sulphite and a tubstanee, thus: NaEtS .203 + K. 8 H = KaKso a, 

EtSjH. The alcoholic solution of the compound EtSjH, when tiea^j 
with sodium ar.senite or potassium cyanide, yields ^fbyl mercaptan anj 
sodium moiiotbio irsenate or potas.sium thiocyanate, thus : 

EtSjH + Na3AsOj[<»' KCN] = EtSH + KajABSOj[cr KCN'S], 

Attempts will be made to isolate the compound EtS^H. g q 

• 

Hydrates of the Fatty Acids, according to Measurements 
of the Viscosity of their Solntions. 1). E. Tsakalotos 
rend., 1908, 143, 1146—1149. Compare this vol., ii, 260; Dutistao 
Abstr., 1904, ii, 805). — The viscosities of aqueous solutions of fortnij' 
■acetic, propionic, and n-butyric acids of different strengths have been 
measured at 20" by the Poiseuille-Ostwald method, the densities of the 
liquids being determined by means of a Sprengel-Ostwald pyktwmeter 
The viscosity-coefficients (ij) were c,alculiited from the formula = !•, ft 
where k is tho constant of the apparatus, d the density of the solution' 
and I its time of flow. To determine i, an e.vperiulent w,as made ivitli 
benzene, the value of rjid being f.uind from Gnye and Fridericlis 
f,alile. The results arc given in tabular form. Whilst tho viscosity 
of pure formic acid is greater than those of its homologues,>itie 
aqueous .solutions of the latter are more# viscous than those of formic 
acid. When the viscosities of the solutions are plotted against theii 
cjiicontratfons, the curves obtained for acetic, propionic, and a-butyiic 
acid e.xbibit weU-de 6 ned maxima corresponding with concentrntioni 
of equal molecular quantitie.s of acid and water, indicating fh( 
existence of the hydrates C 2 ll 5 'C 0 . 2 lI,UjO, and 

CjtJy'CO.jHiHjO. The curve for formic acid, on the contrary, .shows a 
regular decrease in vi.'cosity from pure acid to pure water. isoButyra 
ncid and water form two layers at concentr.ations between 20 “S am 
50% of acid ; the viscosities of the homogeneous solutions are highei 
than the values calculated by the rule of mixtures. E. H. 

Action of Concentrated Sulphuric Acid on Glycerol Esters 
of Saturated Monobasic Fatty Acids. 13. W, tax Elbii 
Tiiieme (I'roc, A". Ak<id. IVetensch. Amstmlnm, 1908, 855— 860).— A; 
is well known, the hydroly.sis of e.sters is a reversildo reaction; 
K-CO.,li' + H,,0 — K-COjH IT'OH ; tho equilibrium between the 
reactiiig iindecuios is dependent on the t^mper.ature, the nature of the 
medium, and the nature of the ester. The velocity of the hydrolysis, 
which is low,- h accelerated by liydrogen ion.s, but, so long a.s the 
amount of acid ad.led is insufficient to modify markedly the nature al 
the uie lium, the equilibrium is unch.angeJ. Hence the saponilic.ation 
g{ fats by dilute sulphuric acid cannot ho carried to completion, but 
if concentrated sulphuric aetd is employed, not only is the nature of 
the medium altered, hut the reaction now takes place according to the 
equation: Jt-CO.,U' -I- 11,80^ K-(X»jH + R'-O-.SO^H, and the eqiii- 
librium lu: ly be shifted cooipletely to the right if the acid is auhj'dtoub, 
if an excess of the acid is addetl to the dry fat, arid if the 
is maintained within certain limits. •^I'he following espenments s ow 
the influence of these three conditions on the saponification. Conti’a^ 
lo llunte’s statement (Absfc-., 1895, ii, 95), butter-fat cannot t* 
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-uponKied completely by 93-5% sulphuric acid at 30 -32°, It is found 
'lilt ^t that temperature 81% of the butter-fat is hydrolysed by 93-5% 
acid, 8972^ by 98-5% acid, and 92-2% by 100% acid. At 
IS’ SS'6% of trilauTio is aapouided by 6-5 mols. of 1Q0% sulphuric 
icii, 95-5% by 26 mols. of the same acid, and 100% by 52 mols. 
)f tlic acid. If the mixture of sulphuric acid and completely 
iaponided trilaurin is heated for one hour at 60°, 12-9% of trilaurin is 
icrain formed (compare Grun and Schacht, Abstr., 1907, i, 462). 
Laurie and sulphuric acids must form a molecular compound, as dry 
benzene extracts both acids from a mixture of trilauiin and 100% 
siilphuHc acid (compare Hoogewerff and van Dorp, Abstr,, 1899, i, 
672 ; Meiger, Monatsk.^ 1903, 24, 840). When heated with 52 mols, 
of 94 6% sulphuric acid, trilaurin yields 80% of l*irie acid and 20% 
of mixed glycerides. It is considered that the mono- and di-laurins in 
this mixture are formed by the action of water on the compounds 
0„H:3'CO'0-C3H,(0-S03H)., and C3ll3(O-CO-C,JIj3).3’O-S03H. 

(liiin aud Schacht (loc. eit.) state that the action of sulphurit acid 
on glycerol leads to the formation of only glycerolmono- and 
glycei-oldi-sulphurio acids. Experiments are now quoted showing that, 
on the contrary, the product of the action of 98-3% sulphuric acid is 
chiefly the tri- and di-sulphuric acids, only jmall amounts of glyoerol- 
moiiosulphurio acid being formed, but that if the mixture is diluted 
with water the trisulphuric acid undergoes partial hydrolysis to the 
di- and mono-sulphuric acids (comp.rre Ciaesson, Abstr , 1879, 1033).' 

G. Y. 

Theory of the* Saponification of the Glycerides. Rudolf 
Wegscheider (Monalsh., 1908, 20, 233— 234).— Corrections of a few 
errors in a previous paper (this vol., ii, 165). W. H. G. 

Theory of Saponification. IV. Richakd Faxto and Milan J. 
Steitab {MonatsL, 1908, 29, 299— 316).— A continuation of the 
authors’ investigation on the hydrolysis of fats (compare Abstr., 1907, 
i, 464). — The hydrolysis of tallow, beef-fat, tiipalmitin, and olive-oil 
by foliitions of potas.--ium hydroxide in absolute, 95%, and 90% alcohol, 
sometimes in the presence of benzene, bus been studied in the manner 
previously described (Abstr., 1904, i, 843 ; 1907, i, 277). The mixture 
of fats which is obtained on treating tiipalmitin with an insuificient 
(juantity of potassium hydroxide has also been investigated. The 
results obtained may be summarised as follows; (1) The hydrolysis of 
fat.s by aqueous potassium hydroxide (iieterogeneou.s system) takes 
place directly. (2) The transformation of fats into ethyl esters under 
1 1C iiitluence of alcoholic potassium hydroxide solutions (“alcoholysis”) 
m homogeneous^ systems proceeds throughout in separate stages. 

le same reaction also takes place in app,arently heterogeneous 
sjs ems, a perfect heterogeneous .system cannot, however, be obtained 
witli the constituents employed in studying this ciiange, owing to the 
Eufcibility of the various substances produced by the esters. (3) The 
J^ner I le percentage of water in the alcoholic potassium hydroxide 
■ 0 11 lon.s the closer does the course of the re.action approach to the 
irec hydrolysis of the true lieterogenei^s .system. W. 11. G. 
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Mechanism of the Bing Formations in the Geranio Serieg ■ 
Synthesis and Structure of Dihydromyrdene. Marc TiFbEvj , ! 
{Com.pt. rend., 1908, 146, 1153 — 1165). — Tiemann (Abstr,, igjg' 
374) has explained the formation of isomeric cyofc compoutuU fri, ' 
derivatives of the geranie series by successive fixation and eliminat' 
of two molecules of water, although Barbierand Bouveault had show 
(Abstr., 1897, i, 537) that, strictly, a single molecule was sullicient f, 
the ring formation 


/CHlCMaj 

CH,< ^CH-CO.,H 

^CHo-CMe^ 


/CK,-CMe,Oll 
■ X'lf.3-CMe(OH)> 




/Oil, Clle,\ 

C*l/ ' "Xh-CO„H, 

X'H2-C3re(OH)' 

subsequent elimination of the secoiKl moleciile of water being fiossiljj 
in two way.s, thus giving rise to i.someric derivative.s. To tist ih, 
validity of this hypothesis, the .author has studied the isomeric chatijR 
of geranie cotnpounds, in which the hydrogen atoms (one or botli) com- 
bined with the carbon atom joined to the carbo.xyl i;i'0ii|i 
sub.stitn'ed by alkyl groups. 

When methylheptenone j.s conden.sed in the pre.5ence of zinc cr 
magnesium with ethyl adiroinopiopionate or ethyl or amyl a-diloro- 
propionate, -the ethyl or amyl ester of 
geranie acid [l^-ht/drox>/-alil-trimelliglS’-octennic acid], 

CMe.,:CH-CH.,-CH.ydMo(OH)-CHMe'CO.jTT, 
is formed. Tiie ethyl e.ster has b. p. 145 — 146°/15 iimi., 1)" 0 9691 ' 
the amyl e.ster, 175 — ISS"/!! mm. (decoinp.), D" U-93.3. Eich of thsje 
e.sters is transformed by acetyl chloride into the corresponiling csicf of 
a-methylgeranic acid. Ellii/l a-melhylgemnate, 

C5re;CH-6lI.,-CH./ti.\te:CJIo-CO,Kt, 
has b. p. 239 — 240^, D" 0'92,i9 ; the amyl ester has h. p. 27.1— ■2"^, ’ 
D’ 0'9134. Both ester.s on .'<aponitication give a-met’igige/a^iic mV, 
b. p. 156 — 158‘YI3 inm., D" O'OCt. which when ilistillel slmvlv at 
ordinal y prc.ssnre lo.se.s cirhon dioxide and form.s Seniinler's diliydro- 
myrcetie, C.MejiCH-UIlj'CIl.^-C.MeA'H Me (Abstr., 1901, i, 7.')2), 
showing that tliedebydrai ion of the ^diydroxy-a-nietliyl-o/3 cliliydrogci aiiic 
acid i.s eft'ecteil at the expense of the hydrogen combined witli the neigh- 
bouring tertiary carl)on .atom. 

aAIetliylgeranic .a<iil, hut not its amyl ester, is ti'uu.vfoinied hv 
sulphuric acid info a cyclic acid, b. p. 1.55— 15S°/I1 nun., D" I'Oti'l, 
which on di.stilhition .at ortiinary pressure lo.ses carbon dio.xide, giving 


Semmler'.s cjcfodiliydrouiyreeue (foe. cit.), 

b. p. 168— 176770 min., D” 0-8.325, I)'” 0-8217, nl,” I 'lfiO. 

Con ien.sation of melhylheptenone wilh ethyl bromoisobiityi-.ate gives 
ethyl jS-hijdro:ry-an-dimf.tliyl-aji.ilihydroge}-anate [ethyl ji-hydro'.q- 
aafi^ tetraiiieJhyl.X* .oclxnoale], 

C.Mc.,;CH-CII.,-Cll,-CMe(OH)-aMe,,-CO.,Et, 
b. p. 160 — 16.3714 inm., li" 0-9644, which on dehyd'nitiou ly acetyl 
chloi'ide gives ethyl aa-dimeth ylgeranate, 

CMe.,:(Jlt-ciL-Cli;C.Mc-C.\re.,-CO.,Kt, 
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), p." 248 — 251°, D“ 0^9208, 1‘4609. coiresponding reoVl has 

h p. 166 — 168°/15 mm. The ester does not undergo ring formation 
when treated with sulphuric acid. p], jj. 

The Lactone of Dihydroxybutyric Acid. P. Care^ (Gompt. 
reiul., 1908, 146, 1282 — 1284. Compare W.agner, Abstr., 1894, i, 
363).— When ;3y-dihydroxybutyric aci.l is di.stillcd in a vacuum and 
the distillate fractionated, there are obtained at 92 -93712 mm. the 
lactone of hydroxycrotonic acid (Lespieau, Abstr., 1904, i, 471) 

and. the hclone of py-dihjdroxyhutync acid, P' 

174— 175712 mm. With .alkalis, the acid is regenerated. The bcnzovl 

Q0 • *' 

6iI(OBz).CH P- J- c- c. 


Condensation of Aldol and Crotonaldebyde with Malonic 
Acid. Auolp Kiedet. (dnuafen, 1908, 361, 89— 9.5). — When boated 
with pyridine in a reflux apparatu.s, aldol and malonic acid condense, 
forming sorbic acid and anhydrohydroxydihjdro.sorbic acid. It is 
considered that the first product of the reaction is probably / 3 S-di- 
hydroxybutyhnaloiiic acid, OH'CHMe‘CHj-C]J( 0 H)-CH(C 02 H),„ 
which loses carbon dioxide and water, forming ^-hydroxvdihydiosorbfu 
acid, CHMelCH-CH(OH)' 0 Il 2 ’CO 2 H, two moleeiilc.s 'of this then 
forming the anhydro-acid. 

Anhylroh/droxydikydrosorbic acid, 0,jlI,gO^, is obtained as a viscid, 
yellow oil, which lo.ses w.ater, changing into sorbic acid, slowly at the 
ordimary temperature, but moren-apidly when boiled with concentrated 
liyJrochloric acid or when distilled in a vacuum. The silvei- 

hnrium, and copper, salts decompofo 

wlion heated, forming the corro.<poiidin«,^ sorbate.s, 

Wiieu heated together irT quinoline, aldol and malonic acid yield an 
ncid, K^O, which is obtained as a resinous, reddi.'^h-yellow 

oil, and is considered to ho a polymeiidc of sorbic acid. 'I ho si/ver, 
copper, >^Cu),f, salts arc described, 

llie action of crotonaldehyde on malonic acid in pyridine snhition at 
llio ordinary ^temj>erature leads to the formation of .'•orbic acid and 
small amounts of crotonylidenemuJonic acid, 

CHMe;CH’Cli:qCO.,H).,, 

^hich separates from a mixture of benzene and li^hb petroleum 
m yellow, granular crystals, m. p. 7G‘\ and on further, heating io.scs 
raidion dioxule, forming sorbic acid, t” Y 


The System Chloral-Water. C. van Eossfim (!<ei(sch. jhmkal 
C f-ejn., lyOS, 62, 681 — 712. Compare this vol., ii, 36i). — The 
leeziiig points and boiling points of mixtures of chloral and water in 
vauons proportion.s have been determined. The pure chloral incil 

le tom of the freezing-point curve indicates the existence of three 
fonipoun s of chloral and water confining these components in the 
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mol^iilar ^iroportions 2:1, 1:1, and 1:7. iThe first of cne>e jg 
formed very slowly from the components, and undergoes a 
dissociation when fused. Its natural freezing point^s about 49^^ 
the crystals may be heated rapidly to 80° without melting. Th 
ordinary monohydrato, which occurs in two pseudo-symmetric n^odi 
fications (compare Pope, Trans., 1899, 455), also undergoes a 
dissociation when fused. ’ Its natural freezing point is 47'4°, ami the 
highest melting point observed was 54°. The heptahydrate is rapidivr 
formed from the components, and has a constant melting of 
- 1*4° ; in this case there is no process of slow dissociation in the liqupj 
phase. 

"When mixtures of chloral and water are boiled under a pres.siire of 
740 mm., the composition of the vapour is for all concentrations only 
very slightly different from that of the liquid. When the boilinn 
temperature is plotted against composition, a curve is obtained with a 
minimum and two points of inflexion. The boiling point of chloral 
hydrate is lower than that of either component, but does not coincide 
with the minimum on the boiling-point curve. 

At the ordinary temperature, mixtures of chloral and water form t^ro 
layers to begin with, but after a time become homogeneous, a con- 
sidereble amount of heat being developed. At high temperaturoa 
(170° and above), homogeneous mixtures of chloral and water separate 
into two layers, tbe temperature of sepiiration varying with the 
composition. The lowest temperature of separation ob.served was in 
the case of a mixture containing 60 molecular per cent, of chloral. 

J. C. P. 

Preparation of Methyl a-Cbloropropyl Ketone. Gforg 
IvoBSCHUN (Bull, Soc. chim.^ 1908, [iv], 3, 595— 59C. Compare 
Vladcsco, Abstr., ISOl, 1183). — This cbloro-ketone w.as prepared by a 
method already used for methyl a-chloroethyl ketone (Abstr., 1905, 
1 , 373), namely, the |K\ssageof a mixture of (^hlorine and carbon dioxide 
through methyl propyl ketone, cooled in a freezing mixture, and 
contained in a glass vessel connected to a second vessel containing 
distilled water. The passage of the two gases is continued until tbe 
increase in weight of the two vessels and their contents is equal to 
about 80% of the weight of kctf»ne taken. The chloro-kctone is then 
isolated by fractional distillation, tbe portion having b. p» 63° 95 nun. 
being collected. Tho yield is 56 -1 per cent. T. A. 11 

Acetylacetone Compounds of Metals of Group II. Sebastian M. 
Tanatak and E. Kukoyski (J. Russ, R/iffs. Vhtm, 190S, 40, 

580 — 584), — 111 continuation of their work on the atomic weight uf 
glucinuni (Abstr., 1907, i, 8S8 ; ii, 261), the authors havg prepared the 
acetylacetone compounds of the metals of the second group in order to 
compare them with the coiTespoiuIiug glucinum compound. The only 
one of these compounds rcst-nibling that of glucinum is the zinc 
derivative. But whikst zinc and also cadmium readily form ba?ic 
acetylacetone derivatives, no ba.sio glucinum compound is formed 
even on boiling a solution of tho normal acetylacetone eouipouiid 
with glucinum carbonate and ox^le. 
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^fogwsi'urn acetylacetoney Mg(CHAc 2 ) 2 , foi’ms long, white crylHals 
and exhibits normal ebullio-scopic behaviour in alcohol. 

Calcium aeetyhtcetone, Ca(CHAc2)j,2Il20, forms white, aciculai- 
cry.^tals. 

Zinc acetylucetone, Zn(CHAc 2 ) 2 , forms yellow crystals, m. p. 130“ can 
be distilled at a pressure of 350 mm., and has the normal molecular 
^eit'ht in boiling alcohol. 

Strontium acciylaccioney Sr(GHAc2)2,3H20, in insoluble in any of the 
ordinary solvents. 

Jiasic cadmium (icclylcLcetonSy Gd(CIIAc 2 ) 2 ,OdO, is amorphous j the 
normal salt could not be prepared. 

Barium caetylacetone, l!a(CHAc2)2,2H20, cry.stallise5 in plates. 

Mercuric acetylacetone, Hg(CHAc. 2 ) 2 , fnrras white crystals. 

T. H. P. 

Application of Barfoed’a Reagent to Show the Hydrolysis 
of Disaccharidea by Enzymes. Hkbbert E. Hoaf (Bio.-Chem. J., 
1908, 3, 182— 184).— The presence of lactase and maltase may be 
delermined readily by the use of Barfoed’s reagent, which when used 
with certain precautions i.s not reduced by riisaccbaiides, but is 
reduced by the monosaccharides into whieh they .arc decomposed. 

W. D, H. 

The Properties of Starch in Relation to its Colloidal Con- 
dition. Eoot-NE Fouard (Compl. rend;., 1908, 146, 978 — 981. Com- 
pare this vob, i, 138). — The physical properties of true “soluble 
starch,” filtered through a membrane of collodion, have been further 
inve.5tigated. • 

The freezing-point depression ia nil, so that soluble starch has no 
osmotic pressure. If the freezing-point depression be taken as less 
th.in O'OOl®, the molecular weight must be more than 15,000, equivalent 
to a cluster of 45 molecules of maltose. This, however, is not the 
initial condition of the molecules, since the act of freezing brings about 
a .slight opale.scence of the solution. 

IJltramicroscopic e-xamination shows that the particles are much 
smaller than tho.se in colloidal starch solution, soluble starch being, in 
fact, indistinguishable from m.any other true solutions. 

Soluble starch may h.ave [a]u 183“15' to 19F50', according to the 
texture of the collodion filter employed. The gre.ater the proportion 
of st.arch which passes through the filter the higher the specific 
rotatory power. The various collodion filters may be compared with 
a set of sieves of different mesh which soi't out molecular aggregates 
of various sizes. 

Mheu a solution which passed entirely through the filter was 
evaporated down in a v.acuain .at 15° or in the drying oven at 60°, it 
would no longer pass through entirely. Dilution of this solution 
increased the amount which passed from 7M% to 9 DO”,, of the total 
starch pie.sent. Thus partial evaporation and sub.sequent dilution 
serve to destroy the condition of perfect .solubility of the starch. The 
au 101 concludes th.at w.iter itself is .an essential factor in modifying 

le mo ecular aggregation of pure stapeh. The action is a rever.sible 
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hy^j^lysis in accordance with the law of mass action. Soluble starcli 
molecules are not necessarily already formed in natural starch, hat 
{ire Tnoi*G probably formed by the hydrolysing action of water oa it 
When a true solution of starph is allowed to age, it sets to a ccimpic-t 
magma. This change is reversible^ is jiccelerated by acids or 
temperature, and retarded by alkalis or heat. 

When a starch solution is converted into the granular condition, the 
conductivity increases from about 73*4 x10~® to a constant vahieof 
226-7 X 10-B Since the solutions contain a very slight trace nf a 
weak acid, perhaps an acid phosphate (compare Abstr,, 1007, i, ,391)^ 
the increaj-e in conductivity is ascribed to the liberation of the 
molecules of this eleclrolyto which remain combined with the soluble 
starcli until the latter is polymerised. When the above-mentioned 
maximum conductivity is reached, no further gr.aniilation cecni-N, 
although only a small fr,action of the total starch 1ms been coagulatei]. 

A very important rehiticnship must sub.sist between the organic 
starch molecule and its saline environment. 11. ,J. C. 


Highly Nitrated Cellulose, Hydrocellulose, and Oxycellulose. 
Khnst Bkrl and R. Klave (Chein. Zentr.^ 1908, i, 1381 ; from Zeliwk. 
^'chiess. S]>rGfi(isfo(J^'weseny 1905f 2, 381 — 387. Compare Abstr., 1907, 
390) — With the object of ascertaining whether highly nitrated 
cellulose (13‘5% N) is true cellulose nitrate, oxycellulose nitrate, 
hydrocellulose nitiate, or a mixturo of these subsiances nitration 
experiments have been carried but with celbduse, hydrocellulose, and 
oxyeellulo.‘-o under exactly .similar condition.s. Tlie sub^ta^ccs u?ed 
werecedulose, Indrocclluhi^e, hydralcelUilose, KMnO^-cellulo.'S, Bro:<y- 
cellulose, HNUa-oxyccHulose, KClOg-oxycelltilofe, bleaching powde-r- 
oxycelhilore, and a new oxycdluhse jmepared by the authors by mGans 
of catciiiiii permanganate, ail of which, l>e.=ides being freed from fat, 
were analysed, microscopically examined, and tested with motlivlene- 
blue, Fchling’s .solution, Ac. The re.^ults .show rtiat the product of 
nitrating pure cellulose at iho ordinary ttinperature is pure ce]lii!o.«fl 
ester ; hydrocellulose and oxycellulose, under the .same conditions, .are 
not capable of being ?o highly nitrated as pure ceUiiloso. ’ The solubility 
of the nitr.ito from hydro- or oxy-celluIo>e in, .a mixture of ether nud 
alcohol is the same as of the product from pure collulo-e wliali 
h.as tlio saino nitiogon content. Hydro- and oxy-ceilnlo-e nitiate 
exhibit a grciiter attracl ion for inethylene-bluc than iloes tlie Ub'V 
ester of pure celhilo.se of identical nitrogen content. Celhdose, hydru- 
and oxy-cellulo.-e have a greater attraction for melhylene-ldiie tlcan 
their nitric acld-e.sters. Tiie viscosity of .acetone solutions of nitwies 
of pure'cellulnije is cousidcrahly greater than that of similar soliitam^ 
of the nitrates of hydio- and oxy-celbilose having the .siine 
content and nreT>arcd at the saaie teiuiieiature. 


Gradual Nitration of CeIlnIo.se and Denitrification of 
Cellulose Nitrate by means of Acid Mixtures. Kitx.sT I^khu and 
R. KlAYE {Chem. HiOS, i, l.'iSl— 13S2; horn 

Zpreitgstqff'weseny 19 U 7 , 2 , 4 U 3 — iOC).— It Is siiown that a cellu ost 
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liitialo (13'86%N), prepared by means of nitrogen petitoxide, is s^ble 
uiiLMi treated with hot water, so the cause of the esterification of 
cillalose by means of nitric mad sulphuric acids not taking place to the 
tiieoi etical extent(l 4*14'^ N) is not due to the instability of the product 
wlieii containing more than Uather is it to be ascribed to 

the sulphuric acid, which, besides favouring the nitration by removing 
Wilier, has a tendency to hydrolyse the nitric acid-ester, as also have 
tlje ll-ions of the nitric acid. Kqnilibrium is estjibliahed between the 
cster formed and the acid, and it follows that for every acid mixture 
a liefLuite cellulose nitrate should be produced. The validity of this 
(.x|ilaniition is shown by the examin.ation of the product obtained from 
Ircatiiig pure cellulo-'e and three dilferent cellulose nitrates with acid 
uii.'ctures of various strengths, the time of action and the temperature 
b.uiig also varied. J. V. E. 

Cellulose Nitrates and Cellulose Acetonitrates. Ebsst 
llKiu. aiid Watson Smith, jnn. {Her., 1908,41, 1S37— 1844).— When 
trc-ilcd "ith nitric acid and an excess of acetic anhydride, cellulose 
Yickl.s highly nitrated products; acetylation does not occur. Similar 
proilnots are formed when Pictet and Khotinsky’s acetyl nitrate 
(.4bsti'., 1907, i, 175) i.s use.l. When, liowever, sulphuric acid is 
prf'-erit, acetyl nitrates of celluloso are foriiieil, probably owing to the 
sulphuric acid hydrolysing several of the nitr.afo groups and subsequent 
acelylivtioii. The porcentigo of nitrogen in these mixed esters tends 
to increase as the proportion of acetic anhyilriile to the acid mixture 
i.s dmrea.sed. The nitrates ohlaiiieil in the absence of sulphuric acid 
appear to bo less soluble iu concentrated sulphuric ’acid than the 
ordinary nitrates. 

When the proportion of acetic .anhydride is small, uitrate.s are not 
formed to any aiipreciable extent. J. J. S. 

A Lmvorotatory Substance Found in Altered Beetroot. 
.JiLifS Wkishbro {Hull. So:-, chim., 1908, [iv], 3, 601—604; Bull. 
-IsiDC. chhii. Suer. Dist., 1908, 25, 946— 949*^ — Examination of juice 
cipivMScd from beetroot, which hnl become frosted ” and partly 
roltoii, showed that it contains a lievorotitory substance, which is 
precipitated by lead subacetate solution and by milk of lime, and 
which on boiling with dilute mineral acids decompose.s, forming 
ilextrorotatoiy products (arahinose and dextrose?) which reduce 
Pehlinghs solution. The substance appear.s therefore to differ from 
Ircmy's piarapectic acid only' in being Imvorotatory in place of 
de.xtrorotatory, and it is proposed to call it f-parapectic acid. There 
is reason to believe that it i.s formed from the dextrorotatory pectous 
niatler originally present in the roots. T. A. H. 

Double Phosphate of Magnesium and Methylamine. 
JI.UIUICE EKAsgois {Compt. rend., 1908, 146, 1984— 1287).— The 
author has investigated Quantin’s method (Abstr., 1893, ii, 101) 
of separating ammonia from the met hy la mines, and finds that, 
contrary to Quantin’s statement, monomethylaraine is pirecipitated 
oj magnesium phosphate, giving magnesium methylamine phosphate, 

* and Zeiheh. Vcr. -.UU. Zrekerind., 190S. 505—508. 
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M^NH3Me)P04,6H20. This is even exclusively formed 
eqlfci molecular quantities of ammonia, monometbylaminej and m, ^ 
nesium phosphate are mixed. The latter reagent does not 
solutions of di- or tri-methylamine. The conclusion is drawn^ ther^ 
fore, that Quantin’s inothod cannot bo applied to the sej^u-atiQ^ 
of ammonia and monoiuethylamitlfe, but only to the separation of 
mistui'es of di- and trUmethylamine and ammonia. d, 0 (j 

Stereochemistry of Chromium. V. Stereoisomeric Aquo 
and Hydroxy-salta. Paul Pfkjffek [with K. Pkaue and 11. SiEnvi 
(Zeitsch. anory. Chem., 1908, 68, 228 — 256. Compare Ab.str., if/g; 
i, 895 j this voL, i, 79). — -The prcpar^^tion nnd properties of certaitj 
stereoisomeric aquo- and hydroxy-salts of chromium are described 
including two new examples of structural isomerism. , ' 

cis-Dibisaquodiethylenediainiuechromium bromide, 

[En,Ci’(02H^)2]Brj, 

has already been described {loc. cU.). The correspondiii;^. chkriie 
[ED,,Cr(02H^')o]Cl3, prejwrod by tlio action of hydrochloric atij 
cfs-bydroxyaquodietliylenediamiiiecbroiuiiim dithiouato, 

[ En3C'r(0Il3)0 H JS^Ou, 

forms lustrous, oiaiige-red plates. Both salts are consider, iblr 
hydrolysed iu aqueous soliitioo, and fi-om these, by the action of 
pyridine, the basic salts, [Eii2C'r(0.,U^)0H].\'.2 (.K = C1 or Dr), are 
obtained in claret-red crystals, soluble with neutral reaction in 
water. By the actiou of mineral uciils on these salts, the dildsaquo- 
salts are regeuerated, as represontod by the equ.ation [Eu,Ci'((J,,lf ),,X, 
~ [En^Cr(OoW),)0[l].\,-(-HX-t-HjO. By the action "of pota,5«iuu 
iodide ami ditluonate re.spectively on the hydroxy-salts, the com- 
sponding io.ii(k, [En.,C'r(OoH^)OH]L, lustrou.s, claret-red, compact 
crystals, and dilhionale, f En,3Cr(0'U,,)0U]S30,5, small, claret-ieil 
needles, have been prepared ; the latter contains a molecule of evater 
less than the other salts. 

-By interaction of the ch dibi.<-aquo-biomidc, [l]n2Cr(0,jHj)„]lir3, and 
potassium chromium thiocyanate, K30V(.SCN' iu dilate acetic acid 
solution, the com/roumi, [Eii,C'i((.),ll^).2][(-'r(ldClS),,],H.,0, ia obtained as 
a red powder. From the same bromide and blue potassium chroiiiium 
oxalate, K3Cr(Cj0^)3,31l20, tlie analogous compo^md, 

[ En.,Ur{0.,Hj).,][Cr(C'.,()3)3],7 H.,0, 

is obtained in lustrous, violet browu leaflets. A compound i,-iomeric 
with the last-nieiitioued, of the formula 

[E.).X’r'U^O.)J[Cr(Ull.,), 3 (C,, 0 ,) 2 ]. 2 H 30 , 

is obtained iu siinll, lustrous, reddi.sli-yellow crystals by iuteiv.ction 
6f the o.valato-c!iloiidc, [En3CcC20,]CI, and red potassium chromium 
oxalate, [Cr(0H.,).,(C'.,Oj).,]K,”411.,O, and .suh.seqiieut addition of alcobol. 

The traus-sak.s are prepared by methods .-lualogous to those just 
described. The green (mns-compound, [En.,CrBr.]Dri is con.dderahl}' 
hydrolysed iu ai)utoys solution, and on adding potassium bromide and 
pyridine the basic salt, tviins-Iit/Jrox>/<tqiiodiet/tylensdia7iiiiitchromum 
bi'omidet [En,,Oi(OIf.,)t)H]lIr,„ i's obt.ained as lustrous, flesh-colouivd 
leaflets. From the bromide by double decomposition, the corre- 
sponding iodide and dilhionate have been prejuared ; both form flesh- 
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colouied crystals, and, like the bromide, dissolve in water with neutral 
leaction. By treating the bromide with hydrohromic acid (conffiare 
scries above), 1^'anS‘dibifiaqnodietbylenedi^minechromium bromide, 
[EiiX'r(02n4)j]Brj, is obtained in lustrous, prismatic, orange-brown 
],ee lies ; whether two of the water molecules are outside or inside the 
luicieiis is not yet conclusively settled. On treatment with alcohol, 
cr after keeping over jihosphoric oxide for some time, the . salt 
]i,ses and i^^^s-Jiuquodietht/lenediaminecItromiuni bi^tikle, 

[KiinCr(OH2)JBr3, is obtained in orange-brown crystals. The chloride, 
thiocyanate, and oxalate corresponding with the last-mentioned 
salt have also been prep.ared, but the last three salt.s have not yet 
li.eii analysed. These salts are considerably hydrolysed in solution, 
the cliief products being the Ayd»m-yaY!insalt.«, [Ea.2Cr(OH2)OH]X.,, 
mentioned above as being obtainable by other methods. 

The propert'es of the corresponding compounds belonging to the, 
CIS- and imns'-series ai-e compared in detail. G, s. 


Stereochemistry of Chromium. VI. Polynucleal Chromium 
Salts. Paul Pfeifi-kr [with W. Vorsteu and IUoiahd SternJ 
[/Mtsch. anorg. Chem., 1908, 58, 272 — 296. Compare foregoing 

abstract). — When cts-liydroxyaquodielhylenediaminechromium >alts, 
or the corresponding hydroxybisaquo-salts, .are heated, they lose 
water and form diolcbromium salt.s acoo- ding to the equation 




'Eq' 

lln’ 




OH ^Eii 


]X,- 

V I 

2 Eu- 


'^En ] 2- 


The bromide of this series is obtained by tlie action of pyridine on the 
dilute aqueous solution of cis-dibisaquodietliylenediaminechromium 
bromide, the hydroxybisaquo-salt being formed as intermediate 
product. , 

Tetraethyleuediaminedioldichromiuiii bromide, 

[EnjCr2(OII)_,]Br^, 21-1120, 

foniis lustrous, bluisb-violet crystal’s, soluble with neutral reaction in 
water; the bromine is precipitated quautiUtively by silver nitrate. 
The salt is decomposed on heating with mineral acids ; w ith concentrated 
liyiirochlorioacid the cis dicldoro-c/tloride, [Eo.,CrCI„]t'l,lf ^O, is obtained, 
and with hydrochloric acid the cis-bromohisaqao-bromide, 
[En.CrO.U^BrjBr^. 

By double decomposition of the diolbromido with potassium iodide, 
the corresponding iodide, [EnjCr2(0Il},2]Ij,2^H20, is obtained in small, 
bluish-violet, lustrou.s needles. 

A number of bexaethylenediamiuehexoltetrachromium salts, 
which appear to have the general formula {Cr[En2Cr{OH)2]j}X5, have 
been prepared as follows, l^artly^ deliydruted chrome alum is heated 
for .some time with ethylciiediamine monohydrate, and the product is 
then treated with a little water and filtered ; the residue is the crude 
sulphate of the series in question. When the sulphate is treated with 
lydi'ocliloric acid in moderate excess, hexaethylenediaminehexoltetra- 
chromium chloride, [ED„Cr^(0H)JCl6,Gll20, is obtained in small, red 
needles. From this salt by double decomposition, the corresponding 
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hrom«ie and iodide, with 4HjO, Ihioeyanate, with H^O, dithiomte 
7H„0, nitrate, with SHjO, and eliromate, with SHjO, have' bs ' 
obtained; all occur in red needles except the chromate, which fortnj " 
brownish-red, apparently amorphous powder. A double salt of tb* 
iodide and mercuiic iodide, of the formula ® 

[KD„Cr(0H)e]I,„2HgI,.8H,0, 

has also been obtained as a yellowish-red precipitate. These salts irg 
slight^ alkaline in l eaction, do not unite with hydrochloric- acid like the 
hydroxy-salts, and on heating with concentrated hydrochloric acij jj-g 
decomposed with production of the cis-dichloro-chloride, 
[EnjCrCljJChHgO. 

It is pointed out that these red hexol salts appear to be closet 
related to the rhodoso salts of Jorgensen. • 0. ,S ^ 


, Stereochemiatry of Chromium. VII. Mixed Luteogaitg 
Paul Pfeiffer [with Tii. Cassmann and 11. Pietscu] (Zeitsch. 
Chem., 1908, 58, 397—310. Comp,are foregoing abstracts).— .-is the 
isomerism persists when the nucleus halogen atoms in the cis. 
and trans-diacidodicthyleocdiaminechronnum (and cobalt) s.rlt ,5 
[EnjCrXjjX, .are ioni.sed by displacing them by water moleci'.les 
(previous abstract. Part V), the question was investigated as to 
whether the cis-trans-isomeri.sm also persists when a hulogeii in the 
nucleus is displaced by an etbylamiue or propylamine group, '['his 
is found not to be the case, identical simple and mixed luteo-sjlts 
being obtained from the ci.s- .and tmns-compounds. The clmnge of 
configuration takes place with the trans-compounds. 

The salts were either prepared directly by heating the respective 
ilicliloro-chloridos, [EiL,CrCl._,]Cl and [Ed 2 CoCI.^]CI, with ethylene- 
diamine and propylenediamiiic (Pn) respectively until the product 
became yellow, and tlicn adding the alkali salt of the appropriate acid, 
or by doubledecom position. Djftiojltnediaminepropylenediaminech'oniiiuii 
bromide, [En.X'r ]?n]Brj,311.,0, forms liLstrou.s, yellow needles; the 
iodide, with 2H,,(), and the thiocyanate, with -IH.,0, also form lustrous, 
yellow needles. Dielhylenedianinepropylenediawiaeeohdl hruiniJe 
[Eu.,Co PuJOrjiSlXO, and the with SilIjO, occur inbion’Dish- 

yellow needles ; the thiocyanate, with Jlf.,0, in small, yellow irystak. 
Tho solubility of the cobalt salts in water has been determinoJ, 

I!-y*interaetion of the complex chromium and cohalt bromides just 
mentioned with potassium chromium o.xalate and. potassium cobalt 
oxalate lespectively in aipieotis solution, the four coMyrnmls, 


[EojCr Pu][Cr(C2h)4),],4JH..O, silver-grey leaQets, 

[En.^Or Pii][Co(C,.0,)3],41H20, 

green needle.s, [En.X'o Pn][Co(0._.< ) jjJ.SlI.iO, small green oryslal-s 
and [En.X’o Pn][Ci(C.,0^)3],4I Ih^O, lustroim, silver grey crysUls, 
have been prejrared. The eonipounds -aro decomposed into their com- 
ponents by heating with hydrochloric acid. . By an analogous 
method, the four corresponding cyanides have been prepared, all of 
which occur in yellow crystals. G. S. 


Distillation of Esters of Amino-acids by means of the 
Qeryk Pump. ^H(Kl^us A. Levene and I). D. van Slyke {Biochem. 
Zdi&ch.y 1908, 10, 214). — A sufficiently low pressure for the fmctional 
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..^tillation qf esters of amino-acids was obtained by the use of the 
c'eryk pumpi *1“^ liquid air avoided, the vessel 

inraorsed in liquid air being replaced by one filled with cotton wool 
Itiinted with sulphuric acid and immersed in a freezing mixture. 

‘ ' lir T% TT 


Nitration and Acetylation of Glycine Anhydride and its 
Slethyl Homologuea : Alanine Anhydride and a-Aminotso- 
hutvric Anhydride. Antoine P. N. Fuanchimont and H. Fried- 
jiiNN (/fee. trav. chim., 1908, 27, 192 — 206. Compare Donk, Abstr., 
1907 , ii fiSl)' — When glycine anhydride is .added to a mixture of absolute 
nitric acid and acetic anhydride, dinitroglycine anhydride, 

CH2-N(N0.,)-C0 

6o-n(no2)-(!;h2* 


is obtained. This compound separate.s from ethyl acetate in large, 
<jlisteiiin" plates, whicli decompose at 145 — 146’. When ilissolved in 
alcoholic ammonia, it furnishes nitroaminoacctamide, whilst sodium 
liydro-tide converts it into the sodium salt of nitroaminoacetio acid. 

Alanine anhydride dissolves in ab.5olute nitric acid with formation of 
a dtiii(TO(«, which on treatment with acetic anhydride yields dinilro-, 

almine anhydride, CllMe<^'Q^]!^^^Q^>CHMe. This forms colourless 

needles decomposing at 136’. 

ilethyl a-amittoisc5«/yr(*««,C,ir],0.jN, b. p. 136’/749 mm., DJ- 0-9787, 
was prepared from a-aminofsobutyric .acid ; hydrochloride, decomp, 183’. 
When the ester is heated in a closed vessel for Ihii-ly-six hours at 
230— 240°, it forms a. aminohobutyrk anhydride, €., 11 , 02 X 2 , which sub- 
limes without melting. a-Aminoisobutyramide, 0,11, ^ONo, m. p. 127°, is 
very soluble in water, alcohol, and chloroform. a-Nilroainmo\iiohutyric 

anhydride, (J;q_nh —CM ’ water m fine colour- 


less needles, m. p. 166° (decomp.). When treated with absolute nitric 
acid and acetic anhydride, this compound is tr.ansformed quantitatively 
into dinilr(ya-aminoimbv,lyric anhydride, OjH|,,OjX',, rhombohedr.a, 
m. p. 108°, insoluble" in water, but soluble in alcohol, ether, and 

benzene. 

Diacetylglycine anhydride, OjHj^O^Nj, m. p. 102°, is very soluble in 
water and alcohol, and is readily prepared by dissolving glycine 
anhydride in acetic anhydride. 

Diacelylalanine anhydride, m. p. 132°, crystallises from 

hot water in shining needles. a-.Vmiuoi.sobutyric anhydride is not 
attacked when boiled with acetic anhydride and sodium acetate, or 
with acetyl chloride. W. 0. W. 

Derivatives of Dithiocarbaminoacetic Acid. II. Korxer 
(Aei-., 1908, 41, 1901 — 1905). — A study of the action of carbon 
disulphide on amino-acids. 

-4 solution of potassium dilhiocarbaminoacclale (potassium glycinedS- 
dithiocarloxylate), CSjK-Nn-CI r,-00.,K, is obtained by the action of 
f’arbon disulphide on a solution of glycine in aqueous potassium 

jdroxide. The acid is unstable, ami on liberution decomposes, 

VOL. XCIV. i. 
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forniing carbon disulphide. Tho potassium salt reacts eat;i]y 
alkyl haloids, forming salts of the type CSjE'CHj’OOjK, whiet on 
aoididcation yield stable, crystalline acids, CSaK-NIi'CHyCy g 
The S-ethyl 0 hydrogen ester, CSjEt'UH'CHj'COjH, foinied 'w 
shaking the potassium salt with ethyl bromide, crystiilli,es in 
white prisms, m. p. 123 — 124°, and when treated with hydrogen 
chloride in ethyl-alcoholic solution yields the elhyl ester, 
CSjEfNH-CH^-COjEt, 

crystallising in white needles, m. p. 72°. The 0-nielhyl S-ethi/l ester 
CS.jEt-NIl'CII, 2 -COjMe, has m. p. 75°. 

S-Carloxymetliyl 0-hydrogen dilhiocarbaminoacetale, 

COjH- CH./S-CS-K H • Cl VCOsH, 

prepared from the potassium salt and potassium chloroacetate 
crystallises in white prisms, decomp. 80°, mi p. 120°, and changes' 
when heated at 100°, or more slowly over sulplmric arid at tho 
ordinary temperature, into rhodaninacetic acid (i-keto-i-lhidlhiazoUdine- 

S-acelie acid), -CO ’ ^5” *''® 


action of ethyl chloroacetate on potassium dithiocarbaminoacetate, 
Jt crystalli-se.s iu yellow needles, m. p. 148°, and, when dissolved in 
hot water, again forms ,S-carboxymethyl O-hydrogeii dithiotarliamino. 
acetate. £chyl rhodaninacetate, crystallises in yellow 

needles, m. p. 58°. The methyl ester is obtained as a yellow oil which 
rapidly soliditie.s. 

The action of a-bromopropionic acid on potassium dithioc.arbamino- 
acetate leads to the formation of i-hlo-i-thio-b-methjlthiasolvKm-i- 


^ .CS lS'-CH.,-CO.,U 

acetic acid, 


Cl, Y, 


Hydroxyprolinea. IIeumanx Leiths and HEixiiuir Felseii 
{lltr., 1908,41, 1726— 1735).— Tho two synthetic.al hydroxyproliiies 
(Abstr., 1905, i, 045) when reduced with hydriodic acid .ami red 
phosphorus at 140— 150° yield proline (pyrrolidine-'d caibo.vylio acid), 
Hoth acids combine with pheuylcarhimide, yielding derivatives, 

-3 1 1 

that from the u-acid crystallises from water in iour-.sided plates, 
ni p, 1!)1_195° (coir., dccomp.), and that from the /J-acid toims sir- 
siddd idates, m. p. 187° (corr.). The phenylc.arbimide derivatives re.idily 
yield phenyl/iyduntoius, Imated with dilute hydro- 

chloric acid, these melt respectively at 164—165° (coir.) and 
156—158° (corr.), ■ , , , 

In ol■de^ to determine whether one of tlie two artiBcial lijaioxy- 
prolines is the racemic form of the hydro.xyproline obtained hj 
hydrolysing gelatin, attempts iiavo been made to raccmlbe t e 
natural product, but without siicces.sj the stability of this aci 
indicates that the hydroxy-group i.s in tlie fi- or y-positioii. Attemp * 
to resolve the artifici.al acid.s did ilbt meet with success. 

3-Chloro-a-bromovalerolactone reacts with aqueous metliylainiiie, 
yielding a mixture of two liydroxyhygric acids. Ihe 
readily separated by means of their copper salts, one of w-ici 
insoluble in alcohol. 
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The h-y-hydroxy-'^-vi^ylproline (JiyAroxyhygric acid), OcHjjOjN, 
obtiined from this insoluble copper salt is identical with the product 
obtained by methylating 6 -y-hydroxyproline, It crystallises from 
methyl alcohol in irregular polyhedra, m. p. 226—227° (corr.) 
(teomp ). Tbe isomeric a-y-hydroxy-iV-methylprolme crystallises in 
neediest m. p. 207—208° (corr.) (decomp.). J. J. g, 

a-Amino-)^hexoic Acid [Leucine]. H. Kudielka (Momieh,, 1908, 
gg^ 351 _ 358 ).— The author has prepared leucine by Fischer’s method 
i.^bstr., 1900, i, 646) from both natural and synthetical 7 t-hexoie acids. 
Using Kahlbaum’s preparations, 100 parts of the latter gave 37 parts 
of leucine, whilst 100 parts of the former gave only 6 parts. The 
topper salt, pale blue leaflets, nieM salt, gr 6 eni.sh-blue salt, and cobalt 
talbj red leaflets, are described. The methyktted base forms an 
■mrichloride, CoHigOjlT.HAuClj, yellow leaflets, m. p. 142°. The 
5olubiUties of (/*■ and 7-lcucine and of their copper salts in water are 
recorded. J. C. C. 

sec.-Aminoaoetada. Cahl Paal and Leo van Geuber '{Arch, 
rhariii; 1908, 246, 306 — 314). — The authors have prepared a number, 
Ilf jeo.-aminoacetals by the action of primary alkylamines on 
chioroacetal : 

2.41k'NHj + C'HjCl-CH(OEt).^ = 

Alk-NH-CH.uCH(OEt)j + Alk'NHg.HOl. 

Tertiary bases are also formed in this reaction, which, however, 
were not investigated. The alkylaminoacetals are basic oils with an 
unpleasant odour, and are soluble in water. n-Proj/ylaminoacetal, 
b. p. 185 — 192°, forms a hydrochloride, while, liygroscopic needles, 
m, p. 103 — 105°, a hydrogen oxalate, m. p. 175°, a nitrosoamine, 
viscid, yellow oil, and a phenyllhiocarbamide, 

NHPh-CS-N(C,H,)*CH(OEt).^, 

white needles, m. p. 44 — 47°. Allyiaminoacetal, b. p. 194 — 197°, forms 
a hydrochloride, m. p. 110 — 112°, a hydrogen oxalate, m. p. 175°, a 
nitrosoamine, a viscid, brownish-yellow oil, a benzoyl derivative, 
C 3 H 5 -NBz-CHj-CH(OEt)g, 

viscid, yellow oil, a phenylcarbamide, yellow oil, and a phenylthiocarb- 
(imiJe, white, stellate needles, m. p. 81—82°. n-Bulylaminoacetal, 
b. p, 207 — 210°, is a colourless, mobile liquid, of which the hydrogen 
omlate, m, p. 190°, the nitrosoamine, brown, viscid oil, the benzoyl 
derivative, yellow, viscous oil, the phenylcarbamide, m. p. 60—52°, 
■and the phenylthiocarbamide, m. p. 51 — 54°, were prepared. 
isoAmylaminoacttal, h, p. 215 — 220°, gives & hydrochloride, colourless 
plates, m. p. 33°, a hydrogen oxalate, m. p. 204°, a nitrosoamine, yellow 
oil ; a benzoyl derivative, viscid oil, and a phemiUhiocarbamide, 
m. p. 38—42°. j. C. C. 

Properties of the Metallic Dithiocarbamates. Marcel 
Oelkpise {Compt, rend., 1908, 140,981—984; Bull. Hoc. chim., 1908, 
l>vj, 3, 643 — 652. Compare Abstr., 1907, i, 594). — T^fe author has 
prepared well-crystallised specimens ropresentative of various types of 
oithiocarbamides, namely i 


m m 2 
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I. (NH,-CS^)jNi and (NHj-CSjljCo.SOjHeO (acetone). 

II. NHPr-CSjNa, 4 HsO, CiH 9 -NH-CS 2 Na, 4 H 20 , and 

llHPh-CS.;Na,3H20. 

III. (C^H„-NH-CS 2 ).,Ba, 2 HjO, lJMe2-CS.j¥a,2|[IjO, and 

K(C4H2),/CS.2Na,4H20. 

IV. NHPr-CS,Cu'; (0,II,-NII-CS,).,Zn, and (NKPli-CSlCo 

V. N(CA) 2 -CS 2 Ag; [N( 0 ,H 2 ) 2 -CS 2 ] 2 Pb; [N{C,H,),.CS.J.,Cu, 

[N(C,ll 2 ),/OSj 2 Ni. 

VI. (NMej-CS„) 3 Co, 2 CHCl 3 ; [N(C^Hg)2'CS,]3Co, and 

[N(C,H,;),/CS.j 3 Fe. 

Tbe salts, which are often soluble in ether, chloroform, benzene ati,! 
carbon disulphide, have a tendency to crystallise with their solvent 
Salts of alkali and alkaline-earth metals, also of zinc, are colourless' 
those of copper, nickel, cobalt, and iron are intensely and variously 
coloured, but without regard to the ordinary colours of these metals 
in their salts. Ferrous and cobaltous .salt could not be obtained, hut' 
on the other hand, cupric salts rapidly and spontaneously chanoeinto 
cuprous salt.s. The salts NHPr-CS.2Na and NiMe3-US.,\a produce 
twice the theoretical freezing-point depression in aqueous solution. 

In benzene or ethylene dibrouiide, the salts [NBu.jCS,;],.Fi and 
[NUu.j'CSajsCo [Bu = C,H,,], as also the ferric salt, give’ normal 
freezing-point depressions, showing that they correspond witli the type 
RXji and not with the type K.aX^. 

The copper salt. [NBuj'CSji^C'u, gives a non conducting solution li 
benzene, although the dry compound becomes electrified when jiulvci- 
ised. The absence of conductivity in solutions of these salts in moist 
organic solvents correspond.^ with a considerable indifference towards 
reagents. Thus copper is not precipitated by hydrogen sulphide, or 
nickel, cobalt, or iron by ammonium sulphide. NBuj-CSAg produces 
no precipitate even after ten minutes with hydrochloric acid, head, 
however, is easily precipitated from the dithiocarbamates by suljrhuric 
acid or hydroogren sulphide. 

The author contends th.at metallic dithiocarbamates are icallj 
internal metallic comple.ves, and not true salts of tbe metals. The)' 


B,N— CS— S E,,.N— CS 


can be represented a.s .' Cu' 


\ 

Fv^N— CS— S 


/ 


Cu, accoi'iling 


Warner’s or Blomstrand and JiirgeDson^s notation is adopted. The 
alkali metal?, which form true salts, can be replaced by copper 
present as oxide, and the copper dithiocarbamates are also stable m 
presence of sulphuric acid, Furthcrmoie, seveial of the compounds aie 
volatile ; thu-s nickel and copper diwobutyldithiocarbamates dbti 
unchanged i^a vacuum. 


Hydrolysis of Aqueous Solutions of Ammonium Thio- 
cyanate in Presence of Metallic Hydroxides. 
Ghossmann (Zeitsch. anonj, Chem., 11)08, 58, 2C5 — 271).^! 
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i.ecinil.ited, well-washed hydroxides were boiled with .a 10% aqueous 
Solution of ammonium thiocyanate until no further change occurred. 
Ill these circumstances, the hydroxides of the alkalis and alkaline 
g.„lli,s. including lithium and magnesium, decomposed the ammonium 
silt completely, the thiocyanates of the respective metals remaining in 
Solution. With hydroxides of less basic character, there are three 
no.'siblc oases : (1) salts with complex cations are formed, for example, 
/n(NH,).,(SON)2 and Cu(NH3)2lSCN), ; (2) salts with complex anions 
lue formed, for example, NH,[Ag(SCN)3] and («H3)j[Co(SCN),],4H30 ; 
(3) both complex cations and anions may be formed. As examples of 
he lust class, the compounds Hg.^ONH^lSCN)^ and 
(NH,)3[Hg(SON)3] 

(Fleischer, 1875), as well as the cadmium compounds, Cil(NIIg)(SCN)„ 
C,1(XH3)3(S0N)3, and (Nll,)3Cd(SCN)„2II jO, are already known, and 
by slightly modified methods the compounds hli(Nlf 3)2(807)3, hluish- 
uiecn crystals, and Ni(NH3),(SON)2, dark blue crystals, have been 
prepared. 

Hydroxides of very slight b.asic character, such as those of glucinum, 
aluminium, iron (ferric), and chromium, have practically no action on 
ammonium thiocyanate at boiling temperature. G. S. 

[Hexathiocyano-salts of Molybdenum.] Johanna Maas and 
Julius Sand (Ber., 1908, 41, 1861). — A correction. It has been found 
possible to prepare the characteristic yellow zinc salt of the hexa- 
tbiooyano-serios as follows: an excess of ammonium thiocyanate is 
added to a solution of the green molybdenum trichloride containing 
hydrochloric acid, and kept at the ordinary temperature for twelve 
hours, air being excluded ; the resulting liquid is then rendered 
.ammoniacal, and finally treated with an ammoniacal solution of zinc 
chloride. 

Since the yellow silts are formed in the absence of air, they must be 
aquo-salts having the general formula Mo(8CN)g(OH.,)R3, and not 
compounds of the typo Mo(SCN)f(OH)R3 as stated previously (this 
voh, i, 397). W. H. G. 

Thiooyanoselenious Acid : New Method for Estimating 
Selenium. W. I. Iwanoff {J. Jluss. P/a/s. Chem. Soc., 1908, 40, 
661—664 ). — Thiocyanosdenioxis acid, (110X8)3,1128603, is formed by 
the interaction of a thiocyanate and selenious acid in presence of 
hydrochloric acid, the reactions being expressed by the equations : 
NHjCNS + IICI = HGNS + NH^Ol and 

2HCNS + H,2Se03 = (HCNS),2-H2SeOs. 
It separates as a voluminous precipitate, composed of pyramidal crystals. 
By heating or by the action of water, alcohol, glycerol, acid, or alkali, 
it decomposes with precipitation of red selenium. When treated with 
benzene or c.arhon disulphide, it dissolves partly', giving a yellow solu- 
tion, which, on shaking with water, yields a colloidal selenium solution 
having at first a rose-red, and later a purple, odour. Nitric acid 
dissolves and oxidises it into selenious and sulphuric ajfes. 

Attempts to prepare an analogous tellurium compound were un- 
successful. 
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The instability of ttjdooyanoselenious acid affords a ready men 
estimating selenium. To a solution containing from O'l to 0’4 or 
selenium, and diluted to about 600 c.c. with water, are added 20—3?* 
of ammonium or potassium thiocyanate solution, and, after '' 


thorougli 


stirring, about 150 c.c. of 25% hydrochloric acid. After being henL, i 
a water-bath for twelve hours, the solution is filtered through a fi 
previously dried at 105“ and weighed, the amorphous selenium ™ 

-rrvcvll . j . t .* t 1 . 


filter 

filter being well washed, with hot water, dried at 105°, and wXt 
The precipitate often contains a smalt proportion of sulphur 
may be estimated by oxidising the precipitate in a glass or porcel'*' 
beaker with aqu.a regia, evaporating with hydrochloric acid to ex^"l 
the nitric acid, dissolving the residue in hydrochloric acid and hr 
water, filtering, and precipitating with barium chloride. This moth 'll 
gives much better results than washing the precipitate with carb° 
disulphide, as in some eases part of the selenium is dissolved by 
solvent, whilst in others, both sulphur and selenium remain un 
dissolved. T H P 


Compounda of Mercuric Cyanide with Alkalis and Nitric 
Acid. Kabl a. Hofm-Ann and H. Wagnek [Ber., 1908, 4], lo28_ 
1634. "Compare this vol., i, 143). — Mercuric cyanide solution de- 
colorises a solution of phcnolphthalein made alkaline with a little 
sodium hydroxide ; this result cannot be due to hydrolysis, as only 
concentrated solutions of alkali precipitate oxide or basic salt and 
from the agreement amongst themselves of the constants, deterinined by 
means of the solubility, depression of freezing point, conductivity, and 
hydrolysis of ethyl acetate, the conclu.sion is arrived at, that in dilute 
solutions the complex ion Hg(CN)5'OH is present. Hexagonal crystals 
having the composition Hg(CN),,K01I,l^H.^O have been obtained 
from a solution of 13 grams of mercuric cyanide, 40 grams of potassium 
hydroxide, and GO c.c. of water. An aqueous solution of this .salt gives 
crystals of mercuric cyanide on concentration. Oxidising agents, such 
as hydrogen peroxide, precipitate mercury, and the aqueous solution gives 
silver cyanide with silver nitrate, mercury acetylido with acetylene, 
and cyanate with permanganate, showing that this solution is much 
more reactive than mercuric cyanide solution. The corresponding 
sodium, compound, Hg(CN)2,Na0H,UH20, forms long prisms, which in 
a vacuum over phosphoric oxide lo.se J mol. of water. When the opera- 
tions are carried out in alcoholic instead of aqueous solution, analogous 
alcohol compounds are obtained. Tlie soc/iwm compound, 
Hg(CN)2,NaOH,2MeOH, 

forms hexagonal, doubling refiricting prisms, which lose 1 mol- 
of methyl alcohol in a vacuum over pho.sphoric oxide ; the poiassiitm 
compound is similar, and the sodium methoxide derivative, 
Hg{CN).,,NaOMe,Mel)H, 

forms rectangular prisms and "is .sUblo in a vacuum, but decompose 
in the light. 

A hot soli4l^n of mercuric cyanide and 68% nitric acid deposits on 
cooling the compound, Hg{CN)j,HN03, ”l‘ich crystallises in needles. 
It is explosive, and the strongly acid aqueous solution does not give pre- 
cipitates with either ammonia or alkali, a distinction from the double 
salt, Hg(CH)2,AgN03. W. K. 
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Constitution of Certain Mercuno Salts with Complex 
Cations. Vincbkzo Bohelli ( Gazzelta , 1908, 38, i, 361 — 426).— 
Tli 0 .author has studied the reactions, crjoscopie behaviour, electrical 
jonduotivity, and transport numbers of the complex salts which 
iiierfuric cyanide forms with tho strongly dissociated mercuric 
ercblorate and nitrate, and with the feebly dissociated mercuric 
cliloriile and acetate. The results indicate that all these complex salts 
are constitutionally analogou.s, and all contain the same cation, 
KfON*. They are hence to be regarded as salts of “ cyanomercury ” 
having the constitutions IlgCN-GlO,, HgCX-NOj, HgON-Ol, and 
HsCN'OAc, since they all dissociate according to the scheme 
(HeON)A 7^ HgCN' + A'. The complex cyanomercury ion, HgON', 
is very stable in all these compounds, and its dissociation according to 
the equation HgCN" :^:Hg‘‘+CN' is extremely small in amount. 
Further, a study of mercuric oxycyanide indicates that its properties 
are expressed, not by the formula Hg{CN),_„HgO, but by 0(HgGN)j, 
so that it is really cyanomercury oxide, which yields the corresponding 
hydroxide when di.s.sotved in water. In concentrated, but not in dilute, 
aqueous solutions, cyanomercury perchlorate, nitrate, and chloride give 
a precipitate of mercuric oxide on the addition of sodium hydroxide 
solution, whilst cyanomercury acetate gives a precipitate o# cyauo- 
iiieroury oxido under similar conditions. Solutions which are not 
])redpitated by sodium hydroxide give a precipitate with ammonia 
solution, whilst still more dilute solutions .are precipitated only by 
hydrogen sulphide. With silver nitrate, solutions of the perchlorate, 
nitrate, or acetate give no precipitate, whilst the chloride gives a 
precipitate consisting entirely of silver chloride ; the concentration 
of the cyanogen ions is, hence, very small in all cases. 

Cyanomercury perchlorate, (TTgCN)GlO^, obtained by evaporating a 
concentrated aqueous solution of mercuric perchlorate (1 mol.) and 
mercuric cyanide (1 mol.) in a vacuum over sulphuric acid at tho 
ordinary temperature, forms white, acicular pri.sm.«, soluble iu water or 
alcohol. Iu solution it undergoes gradual reduction, with partial 
formation of mercurous salt. Gryo.scopic determinations show that it is 
dissociated to the extent of 0'80, 0'83, and 0 07 in solutions containing 
1, 0'5, and 0'2 mol. re.spectively per litre. The conductivity in aqueous 
solution increases considerably with the dilution (;Vio.>i = 349'9 ; 
A 32 = 174'4), the dissociation being of the same order of magnitude as 
that occurring in solutions of mercuric perchlorate = 296'9 ; 

A3;”i26'9). The transport number of the cation HgCN’ with 
respect to the anion GIO^' in solutions of medium concentration (0'2 
mol, per litre) and at about 20° is about 0-338. 


Cyanomercury nitrate, (lJgGN)N 03 , chloride, (IlgCN)Cl, and acetate, 
(HgCN)02Hg02 .(coinpre Prussia, Abstr., 1899, i, 318), exhibit 
behaviour iu general similar to that of the perchlorate. The transport 
iinmber of tlie cation HgGN' with re.speot to the anion NOj' in 
solutions of medium concentration at tho ordinary temperature is 
about 0'323. Examination of the products of clc4P}lysis of the 
chloride iu aqueous solution shows that the ion (IlgCN)’ may give 
rise to two other ions, namely, the cyanic ion, (GNO)’, at the anode and 
the cyanogen ion, (GN)', at the cathode ; the former of these is 
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probably formed by the addition of an atom of oxygcu to t), 
cy.'inogeQ ions existing in small quantity near the electrode, and it* 
latter by the dissociation of the cyanomercury ion. ’ ® 

That cyanomercury oxide (compare Richard, J. Pharm. CUni,, 1903 
18, 553) forms the corresponding hydroxide, (HgCN)OH, in solnti ’ 
is shown by cryoscopic and ebullioscopic measurements. The solutio'' 
lias a conductivity of the s.am6 order of magnitude as that of mercurij 
cyanide, so that the compound is dissociated to only a slight e.xtent 

T- H. p. 

Experiments to Obtain Aliphatic Substituted Oxytriazinaj 
and Oxydihydrotriazines. Hkinkich Eiltz [With P. HoHiijiAusi 
{£tr., 1908, 41, 1880 — 1886). — An account of fruitless attempts to 
prepare oxytriazines and oxydihydrotriazines of the aliphatic .series bv 
methods employed with success in preparing similar aromatic com * 
pounds (compare Eiltz, Abstr., 1905, i, 491, 673). The work of Dielg 
Abstr., 1902, i, 205 ; 1903, i, 862), c.arried out with the same object 
has been con6rmed. ’ 

Diacetyl monosemicarbazone dissolves in aqueous sodium hydroxide 
without forminganoxytriazinederivative. The sodmnmlt, C.,HjO.,N Na 
crystallises in nodular aggregates. A mixture of diacetyldioxiine and 
dimeth^acetyleneurein (compare Franchimont and Klobbic, Abstr, 
1889, 125) is obtained by treating an alcoholic solution of carbamide 
and diacetyloxiiue with a few drops of concentrated sulphuric acid. 

Diacetyloximmmicarbazom, prepared by treating diacetyl 

oxime with somicarbazido hydrochloride and sodium acetate, his 
in. p. 247° (decomp.) ; with a short thermometer, m, p. 259—260’ 
(deoomp.) ; the acetate ery.stallises in aggregates of needles, m, p. 216’, 
Piinethylketohemicarhazone, OH'CHMe’CMelN’NH'CO-NH,,, ob- 
tained by acting on dimethylketol with semicarbazide hydrociiloride 
and sodium acetate, has m. p. 194 — 195° (short thermometer). The 
solution in concentrated sulphuric acid when carefully diluted yields a 
substance, m. p. about 270° (docomp.), which is probably diacetyl- 
disemicarbazone. Dimethylkctolscrnicarbazone decomposes at 200’, 
yielidng a yellow, vitreous mas.s. W. H. G. 


Action of Alkalis on Mono- and Di methylarsonio Acids 
and tbeir lodo-derivativea. Vicroii Augeu (Compt. rend, 1908, 
146, 1280 — 1282). — When sodium inethylar.sonate i.s heated with 
excess of sodium hydroxide at 250 — 280°, it is decomposed according to 
the equation : CH3‘AsO(ONa)., -t NaOII = CHj -f- AsO(ONa)j. 

Sodium cacodylate undergoes a similar decomposition, the first stage 
taking place at 180° as follows : 

(CH3)2AsO(ONa) + NaOH = CH, + CHj- AsO(OJia)3, 
the sodium methylarsoiiate then being decomposed at 260" according 
to the preceding equation. 

The fact that methylene iodide is formed by the action of trisodium 
arsenito on iodoform is explaiiieil by .as.sumiiig the inlerinediate ioniia- 
tiou of sodiuu^i-iodometliylarsouale, thus : 

^11,-1- As(ONa)3 = CJl 1/ AsO(ONa)2 + Nal, 
wbicli then decomposes into inetliylene iodide and sodium .ai'semte 
(this vol., i, 13). Details are given for the preparation of methylene 
iodide by this method. J- 0- 
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Conversion of cifcioPentene into the Mono- and Di-aldehydes 
f Glutario Acid. Cabi, D. Habries and Ludwig Tank {Ber., 1908, 

j -01 1711). — In n future communication, the authors will give a 

omparison of the stability of different ring systems, based on the rate 
of decomposition of ozonides by water. The present paper deals witli 
cucfopcntene, the ozonide of which is readily decomposed by water, 
whilst that of cyc/ohexene is only decomposed with difficulty, although 
the stability of the two ring systems should be of the same order 
Mcording to the tension theory of Baeyer. 

It is very probable that only those aliphatic compounds which con-' 
tain two carbonyl groups in the jS-positiou to one another are capable 
of existing in the enolic form, since such compounds are very rarely 
obtained by the decomposition of ozonides, the substance in its enolic 
form undergoing further oxidation. cycfoPentene, b. p. 45 — 46°, 
pn 0 " 754 , n” 1-42080, obtained by the distillation of cycfopentanol 
with pho.sphoric oxide, yields when ozonised in exce.s.s of cold hexane a 
viscous ozonidi, CjHjOj, which has the usual odour and properties of 
such compounds. It is rapidly attacked by boiling water, yielding 
hydrogen peroxide, glutaric acid, glutardialdehyde, and y-aldehydo- 
butyric acid. 

Olutardiatdehjde, CHO-[CK 2 ] 5 -CHO, b. p. 71— 72710 #mm. or 
187—1897760 mm., is a colourless, mobile liquid, which resembles 
Buccindialdehyde in many respects (this vol., i, 133). In the presence 
of a trace of water, it changes into a “ glas.«y ” poly meride, which reverts 
to the unimolecular form by distillation in a vacuum. It has Df 1’1238 
and n'o 1 ‘15523, and the molecular refraction indicates that the 
substance is a true dialdehyde. The bisnilrophenylhydrazone has ni. p. 
79-80°. 

y-Aldehydobutyric acid, CHO‘[CH' 2 ] 5 -COjH, b. p. 2407760 mm. or 
136 — 138°/9 mm., is a viscous liquid with a strongly acid reaction, 
which reduces ammoniacal silver and Fehling’s solutions, is resinified 
by sodium hydroxide, and very readily oxidises to glutaric acid. It 
has Dp 1'1657, nP 1 ’4497.3, and the molecular refraction indicates 
that the substance is a true aldehyde. The high dielectric constant, 
23'86 (aniline = 7'2), indicates that the aldebydic character is more 
pronounced than the acid. The oxime has m. p. 110 — 1117 or, after 
repeated crystalHsation from water, 107 — 108°. The semicarbazone 
has m. p. l65 — 166° (decomp.), and the nitropdtenylhydrazone, 148’5°. 
The analyses of these three compounds are not very accurate. 

eyefoHoptene, Df 0-823, 1-45301, ozonised in carbon tetra- 

chloride, yields a viscous, and in some cases a solid, ozonide, the 
amlyses of which give numbers between C 7 H |,,03 and Tlie 

ozonide is decomposed only^ slowly by boiling water, but the amount is 
too small to allow of the identification of the products. G. S. 


Addition of the Higher Oxides to Doubly Unsaturated 
Hydrocarbons. A New Case of Addition in tb^J ; 4-Position. 
Ueixkich Wieland and Hans Stenzl (Annalen, 1908, SlO, 299 — 322). 
—As the evidence in favour of Thiele’s theory of conjugated linkings 
Iws consisted so far chiefly in the addition of hydrogen, bromine, and 
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hydrohaloids, it seemed of importance to study the behavioi 
conjugated linking toWArds other addenda. Moreover, the invo 'r 
tion of ‘the positions assumed by the group NOj, on addilio 
conjugated ethylene linkings, offered some points of interest ^ 
connexion with previous studies on the form in which the hi t 
oxides of nitrogen combine with unsaturated compounds 
1904, i, 54, 415, 596; 1905, i, 706). The authors have tWef ’ 
investigated the constitution of the compounds formed by additin 
■ NOj groups to aS diphenylbutadiene, CHPhiCH-CHICHPli (compare 

this vol., i, 35), cyclopentadiene, and dicydopeufadiene, 


the constitution of which has not as yet been established. 

The following new evidence is brought forward in favour of the 
formulation of the additive compound of aS-dipbenylbutadicne and 
nitric peroxide as aX-dioitro-ad-diphenyl -XAbutylene. 

On reduction with the usual reagents and in the ordinary way the 
dinitro-compound forma aS-diphenyl butadiene, a reaction further 
exemplifying the analogy of the beliaviour of the nitro-gronp with 
that of the halogens, but, on reduction with zinc and hydrochloric 
acid uq^er special conditions, it yields small amounts of dipheml 
buladiemdiamine, NHj-CHPh-CHiCH-CHPh-NHj, which crystalli.4 
iu colourless needles, m. p. 149“ (decomp.), decolorises permanganate 
in acid solution, and when treated with nitrous acid evolves nilro"eii 
and yields an oil. The diamine forms colourless, crystalline salts with 
acetic and hydrochloric acids, and a picrate, O.N 

yellow needfes, decomp, about 220“. When suspended in chloroform’ 
cooled by ice, and oxidi.sed with ozone, the dinitro-compound yields 
large amounts of nitrophenylmeth.ane, CH.jPh-NOj, the decomposition 
product of uitrophenylacetic acid, NO^‘OHPh'CO,,H, together with 
small amounts of benzoic acid and benzaldcbyde," arising probably 
from the intermediate formation of a-nilro-a3-diphenylbutadieiio, If 
the additive compound was a/S-dinitro-aS-diphenyl-Ar-bulyleue, oxida- 
tion would lead to the formation of a dinitro-carboxylic acid, 
N02-CHPh-CH(N02)-C0Jl. 

a-Nitro-aS-diphenylbutadiene forms a dibromide, 
NOj-OPh:ClI-CHI5i-CHBrPli, 

which crystallises in yellow needles, iii. p. 106°, decomp, .about 165“ 
and gives a cherry-red color.ition with concentrated snlphuric acid. 

When suspended in cooled ether and treated with nitrous gas, 
a-phenylcinnamenylacrylic acid, CHPblCH’CHICPh’COjH, tirolfes 
carbon dioxide and yields a dinitro-compound, which is probably (If 
dimYro-aS-dip/jenyiitttadiene,<JHPhIC(NO.,)'C(NO.,)iCHPh; this crystal- 
lises in yellow prisms, m. p. 218°, is stable towards acids or cold 
alkalis, and does not form an additive com[x>und with bromine. 

The bearing of the.se facts on tlie nature of the ethylene linkings in 
diphenylbutadienc is discus.sed. It is coiusidered that tlie partial 


^\/ 


valencies of the a- and S-carbon atoms 
are' neutralised by those of the benzene 
rings, the behaviour of the compouiicl 
being best expressed by the annexed 


formula. 
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jlie aotioa of nitrogen trioxide on cycfopentadiene in ethereal 
leadst to the formation of a ili-nitrotite, 

(NA) L^®<ch(N02)-Ch]2’ 

which is obtained in yellow crystals, m. p. 38”, decomposes slightly 
above its m. p-, readily polymerises, gives Liebermann’s reaction, and 
■„ ..finvcrted by amyl nitrite and alcoholic hydrogen chloride into the 

ii;(i'£iSocA;o)'id«,(lN2*J2)| ; •■‘•'s crystallises in colourless 

needles, detonates at about 142°, decolorises permanganate, forms 
potassium chloride with potassium hydroxide in methyl-alcoholic 
solution, and gives an orange coloration with phenol and concentrated 
sulphuric acid. 

The action of nitrogen dioxide on dic^efopentadiene in ethereal 
solution leads to the formation of the rfinilro-compound, 

^CH-NO, 


an, 




ite, formed by the .action of 

L L/ftHiA J 


which crystallises in needles, m. p. 122°, is readily attacked by per- 
manganate, does not give Liebermann’s reaction, forms a crystalline 
dihromide, and loses 1 mol. of hydrogen nitrite when boiW with 
alcohol, or alcoholic potassium hydroxide or ammonia. 

The ^ nitresite, vrr,TT/<?H-N02l 

nitrogen trioxide on diejsefopentadiene, crystallises in hexagonal 
leaflets, m. p. 144 — 146° (decomp.), forms green solutions, reacts 
slowly with permanganate, docs not give Liebermann’s reaction, and 
when boiled with potassium in methyl-alcoholic solution evolves 
nitrous oxide and forms nitrome(hoxydihydrodicyc\opentadmie, 

XH-NO, 

^ 'o^CH-OMc’ 

which crystallises in rhomhohedra, m. p. 68°, gives a blood-rod 
coloration with alcoholic ferric chloride, forms precipitales with zinc, 
silver, and copper salts in neutral solution, and reacts slowly with 

CIT'NO 

permanganate. The nitro oxime, I . formed by boiling 

W OM. 

the i(-nitrosite with alcohol or aniline in alcoholic solution, crystal- 
lises Ironi benzene in prisms or needles, m. p. 138 — 139°, gives an 
intense green coloration with ferric chloride, and yields hydroxylamine 
when boiled with 20% sulphuric acid. G. Y. • 


Compounds of’ Platinous Chloride with Dicyefopentadiene. 
Karl A. Hof.wann and J. von Nabbutt {Ber., 1908, 41, 1625 — 1628). 
—It has been already found that mercuric chloride, dicycfcpenta- 
diene, and alcohols give compounds of the class IIgCl‘C[pHj.,*OR 
(Hofmann and Seiler, Abstr., 1906, i, 786), and it has since teen 
ui.',covei'ed that platinous chloride in .aqueous alcohols reacts in a similar 
way to form the stable ethers, PtCl’CipH,.^-OE. 

f'fdoroplatomeihoxt/dicyclopentadieiie, PtCl-CiuHjj-OMe, obtained by 
"aixing an aqueous solution of potassium platinichloride with a methyl- 
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alcoliolic solution of dic^cfopentadiene, crystallises in pale 
plates, deoomp. 190". At 16“, the experiment requires several weetj. 
at 40% several days. Hot potassium hydroxide decomposes it 
hydrocarbon, and 20^ hydrochloric acid at 15° slowly converts the 
plates into prisms, probably the compound PtCl'Oj^HjjCl. The uhm, 
compound, PtCl-CjoHjj-OEt, forms pale yellow prUms; propyl alcohol 
does not give an analogous compound, but the compound, 
which separates in needle aggregates. The conclusion is drawn th.rt 
these compounds owe their stability partly to their containing the 

linking ClPt-<JH-CH-Cl or OMe. W. R, 

The Optical Behaviour of eyefoHexadiene Derivatives. Kaih, 
Auwkrs {Ber., 1908, 41, 1828—1831. Compare Abstr., 1906, i, 047 ; 
Briihl, Trans., 1907, 91, 115).— The author draws attention to the 
fact that many eyefohexadienes which contain conjugated ethylene 
linkings do not show the exaltation in molecular refraction and dis- 
persion usually characteristic of such compounds. It is pointed out 
that many of these unsaturated hydrocarbons tend to polymerise, ami 
that determinations should be made with freshly-prepared specimens, 
the low values obtained for some of the compounds may possibly be 
due to Ihe fact that polymerised products were examined. 

Methyl 1 : 4-dimethyl-A'-’-hexadiene-2-carhoxylate also does not 
exhibit the usual exaltation. J. J. S, 

Dihydrotoluene (A' '’-Methylcycfcihexadiene). Carl T). Harries 
{Btr., 1908, 41, 1698—1701). — ^The dihydrotoluone obtained by the 
dry distillation of hexahydro-ni-tolylenediamine phosphate (Abstr., 
1901, i, 194 ; 1902, i, 36I)yieIds by suitable oxidation with potassium 
permanganate the same 1 : 2-dihydroxymethylcyc/obexane-3-one as is 
obtained from methylcycfobexenone (Abstr., 1898, i, 402), and is con- 
sequently A‘ ■ ’-methylcycfohexadiene. Klages found, however (Abstr,, 
1907, i, 597), that the observed and calculated molecular refractions 
agreed, although it is well known that substance.s containing a con- 
jugated double linking exhibit an cxhaltation of this constant. The 
author has therefore redetermined the phy.sical con.stants of this di- 
hydrotoiuene, and, avith llj'* 0'8354 and 1*47628, the obserieii 
molecular refractioD,31*72, .shows a small increment over the calculated 
value, 31*43. This result points to the presence in the dihydrotoliiene 
of an isomeride which does not contain a conjugated double linking. 
Evidence in the same direction is obtained by the action of bioiuine, 
fnore than one molecular proportion of the halogen being absorbed. 
The action of ozone on dihydrotoliiene gives a gelatinous product, whiih 
is apparently a mixture of a mono- and a di-ozonide, but the decom- 
position of the substance by water does not give conclusive results as 
to its structure. ’ ' 

Contact Oxidation of Hydrocarbons. E. I. tlRLOPK (./. 7-"** 
/’Ai/s. CAem. 4ioc,, 1908, 40, 652—658. Compare tliis vol., i, 40°). 
The author lias investigated the oxidation of various hydrocai ons 
under the conditions of the former experiments (foo. eit.). 

With light petruleum, D 0*71, the gaseous products of oxu a w 
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nclmlecl 8 10% of carbon dioxide and 6'8 — 2'4% of carbon monoxide, 

otbcr products being about 10% of close-chain and ethylene hydrn- 
cubons of the compositions 0„H,2 and Further aldehydic 

(jei ivatives of the benzene series with the aldehyde group in the meta- or 
nosition were also obtained. Heavier oils yield similar products. 

^ Benzene yields (1) a gaseous product containing 12'44% of carbon 
dio-'iide, 2'44%of oxygen, 6-78% of carbon monoxide, 6-91% of methane, 
and 71 '4% nitrogen; (2) aldehydic and carboxylic derivatives of 
benzene. From a study of the various products, the author concludes 
that the benzene undergoes a series of condensations and oxidations ; 
for instance, 2 C 5 H„ -I- (the latter being then oxidised 

to “ acroleinphenol," benzaldehyde, and a hydroxybenzoic acid) and 
SB.H = 2 H 2 -l-Cr,H 5 *C 5 H^-C,,Hj, the latter being then transformed 
into hydroxydiphenylcarboXylic acid or the corresponding aldehyde. 

Toluene yields, in addition to the gaseous products, 2'5— 4% of 
benzaldehyde and various substances with reducing and phenolic 
properties, and similar to the c .rresponding products obtained from 
benzene. 

In the case of turpentine, the gas obtained has the following com- 
position ; COj, 7*55%; 0, l'7i%; CO, 7*55%; H, 4*8%; CH^, 3*6%; 
CH, 1*2%; N, 73*5%. The other products obtained indicate that 
the turpentine loses pait of its hydrogen and condenses to hydro- 
mrbons of the diphenyl series, the latter then undergoing oxidation as 
in the case of benzene (vide supra). 

The results so far obtained indicate that many gases, for example, 
natural methane and illuminating gas, may be converted by contact 
oxidation into more valuable products, such as formaldehyde. 

T. H. P. 

1 : a.Dibromo-S-nitrobenzene and the Nitration of o-Di- 
bromobenzene. Arnold F. Uolleman [with P. C. J. Euwes] [Rec. 
Imv. Aim., 1908, 27, 153—161. Compare Abstr., 1906, i, 345).— 
An improved method for the preparation of 1 :2-dibromo-3-Ditro- 
benzene from o-nitroaniiine is described. 

The m. p. previously ascribed to this compound (foe ci{.) is too low. 
When crystallised from light petroleum, it has m. p. 84 — 85°. Pure 
o-dibromobenzeue, m. p. 5*6°, has been treated at 0° with nitric acid 
(11 15). By an examination of the solidifying point and density, the 
product of nitration is found to consist of 84% 1 : 2-dibromo-4-nitro- 
beiizene with 16% 1 : 2-dibromo-3.nitrobenzene. These two isomerides 
cannot be separated by fractional crystallisation. W. 0. W , 

Halogen Derivatives of Dinitrohydrocarbons. Giacomo 
PoNzio and G. Charrier (Aui R. ,lcc<w/. Sd. Torino, 1908, 43, 
47.5 — 48*2 ; Gazzetta, 1908, 38, i, 648—654). — Whereas two forms of 
ID nitrotoluene are known having the structures CH.,Ph*NOj and 
C'HPh'.NO'OII respectively, only one form of w-dinitrotoluene, 
CHPh(N 05 ) 2 , 

has been obtained (compare Ponzio, Abstr., 1906, i, 735; aud Hantzscb, 
Abstr., 1906, i, 500) ; two potassium salts of w dinitrotoluene 
.are, however, known, one colourless and probably h.aving the 
structure NOj-CPhlNO-OK, and the other yellow and capable 
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ot being represented by two formul®, OK‘N.CPbO-NO, and 
OK-OPh(NOj)-NO. The nature of tbe product of the action of 'hypa, 
chlorites on the yellow salt is in favour of the latter structute|^ 
chlorine derivative being obtained which probably has the constitution 
NO-CPh(NOj)'OCl, as it gives with alcoholic potash, potessium nitrate, 
nitrite, and benzoate in addition to the potassium salt of oj-dinitro, 
toluene. The alternative formula CPhCKNOj)^ does not so weH 
explain the facts. The yellow diazobenzene derivative obtaicod by 
the action of diazobenzene acetate on the yellow potassium salt ot 
<o-dinitrotoluene is therefore probably NO'CPh(N02)'0'N'.NPb, a 
formula which is in good accord with the easy transformation of the 

substance into nitronitrosobenzoylphonylbydrazine, NOj-NBz-NPh-KO 

(compare this vol., i, 482). 

oi-GIdorodimiroUduene, CPCIjNo^, separates immediately on adding 
a dilute solution of potassium M-dinitrotoluene to an alkaline solution 
of chlorine at 0° as a colourless oil which is stable under ordinary 
conditions ; when warmed with water, it gives benzoic acid and nitrons 
fuQlOS. 

u-Bromodinitrotoluene, obtained similarly, is a slightly yellow oil. 
The pheiiylhydrazini salt, CHPhNjO^tPhNgHg, ^ of w^dinitrotoluene, 
obtained by mixing aqueoas solutions of potassium w-dinitrotoluene 
aud phenylhydrazine hydrochloride, forms yellow leaflets, m. p, 87^, 

u-6Worodtw<roani«ofe,OMe-CjH^'CClNjO^,and mbromodinitrotmmh, 
prepared from u dinitroanisole, are colourless oils, which are stable at 
the ordinary temperature and give anisic acid when boiled with water; 
alcoholic potash converts both substances into potassium en dinitro- 
anisole. The plmylkydrazine ailt ot u-dinitroanisole forms yellow 


leaflets, m. p. 7 9°. ' . u , 

a-Cldorodinitro i : i-mthjlenedioxytdusne, CH 202 .C,jH 3 -C 01 I 7 j 04 , 
prepared from w-dinitro-3 : i-methylcnedioiytoluene, cry.staflises bom 
alcohol in large, slightly yellow plates, m. p. 65°; a-hrmnodidtn-o 'A- 
mellmltnMioxytoluene, m. p. 81°, crystallises from light petroleum, 

• W. A. D. 


Reduction of Nitro-com pounds by Zinin's Method. Hicham 
WiLLSTATTEB and Heinkich Koi)Li(Zf«r., 1908,41, 1930— 1940).— The 
authors find that when aromatic nitro-coinpouuds are treated m 
alcoholic solutiou with ammoniiHU sulphide in the cold, good yields ot 
the corresponding aryl-hydroxylamines are obtained. From nitro- 
benzene was prepared pbenylhydroxylamine; from p-nitioto uene, 
p-tolylhydroxylamine, and a-nitronaphtbalene , gave a-napi y 

^The ^latter crystallises with lUjO, forming colourless, gbsteaing 
prisms, ni. p. 79° (compare Sclieibcr, Abstr., b 

anhydrous substance has the same m. p. When o-naphthylhydroxj ‘ 
amine is dissolved in anhydrous other and shaken with d^ si ver o 
in pre.sence of anhydrous copper sulphate or sodium sulphate, i Jie “ 
a-nitrosonaphthalene in clear yellow crystals dissolving to ^ , 

solution. When heated, a nitrosonaphthalene turns green at fto , o 
has m, p. 85—86° ; it then solidifies, and has m. p. 98 . J- 
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piorates. Wilhelm Shida {Ber., 1908, 41, 1909 — 1913). — 
inthranilic mW forma. two pierateg, OjHjOjN.CjHjOjNj, yellowish- 
brown prisms, and 20 ,H, 0 jN,CeH, 0 jN 3 , red, or when containing 1 JH^O 

Ilow crystals, depending on the proportions in which concentrated 
^olutio'o® of anthranilic and picric acids are mixed. In the same 
' aniier, p-toluidine and picric acid combine in the molecular propor- 
tion 1 ''l! forming a brownish-yellow, or in the proportion 2:1, 
forming a bright yellow, salt. 

a-Naphthylamine also forms a greenish-yellow picrate containing 
] mol and a copper-red picrate containing 2 mols., of the base and 
1 mol. of picric acid. Aniline, on the other hand, forms only one 
brownish-yellow picrate. G. Y. 

Tri-p-halogen Substitution Products of Triphenylmethane 
and Tripbenylcarbinol. Frans M. Jaeger (Proc. K. xikad. Wetensc/i. 
Amslenlam, 1908, 789 -798. Compare Akstr., 1907, i, 1050).— 
Ory.stallographical determinations with the following substances : tri- 
M-io(loti'iphenylmethane, rhombic [a : 6 : c = 0-5705 ; 1 : 0-8798] ; tri^- 
ioctotriphenylmethane containing benzene of crystallisation, triclinic 

[«;J;c = 0-8719;l:l-4298-, a=:109°8’; i3=126'’2r; y = 107°32’]; 
tri-p-chlorotriphenyloarbinol, rhombic [rt : 6 : c = 0-6009 ; 1 : 0-9781' ; 
tri-p-bromotriphenylcarbinol, rhombic [o : i ;c = 0-84;07 :1:0-8081]; 
tri-p-ioflotriphenylcarbinol, rhombic [<i : i : c = 0-8543 ; 1 : 0-817], and 
tri-»-iodotriphonylcarbinol containing benzene of crystallisation, 
tm-limc [a;6;c = l-3991 ;1 :1-6135; a = 109°lC'; y9 = 117“36'; 
^.62^62']^ G.Y. 

Mercury Salta of the Three Nitroanilines. C. Lorikg Jackson 
and 11. W. Peakes (Amer. Chem. J., 1908, 39, 567 — 572). - During a 
study of the abnormal repl.acemcnt of bromine by hydrogen in 
1:3; 5-tribi-omo-2 : 4-dinitrobcnzeiie, this substance was treated with 
the nitroanilines, but rc.iction did not take place under any conditions. 
The mercury salts of the nitroanilines were therefore prepared with a 
view to ascertaining if they would react with 1:3: 5-tribromo-2 ; 4- 
dinitrobenzene, hut they g.ave no better results. 

TTicse salts, (NO.^'Cfli,'NH),Hg, are precipitated when a strong 
solution of potassium hydroxide is added to a solution of the nitro- 
aniline and mercuric nitrate. The salt of p-nitroaniline is crimson, 
that of the iii-derivativc is maroon-coloured and contains IHjO, and 
that of the o-compound is bright red. The o-salt is formed the most 
rapidly, the m-salt next, and the p salb most slowly. E. G. 

Action of Bromine or of Sodium Hypobromite on «i-Nitro- 
aniline and Some of its Halogen Substitution Derivatives. 
M ii.iiELM Korner and Angelo Contardi {Atti K. Accad. Lined, 
1108, [v], 17, i, 466 — 480). — Tho authors have strrdiod the action of 
bromine or sodium hypobromite on m-nitroaniline and some of its 
halogenated derivatives with the hope of obtaining new mono- and di- 
sub.stituted dei-ivatives of m-nitroaniline, and of ascertaining in what 
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order the three hydrogen atoms of m-nitroaniline, capable of Sllbstit^. 
tion, are replaced by the halogen. 

Bromination of »«-nitroaniline with bromine in chloroform solutioj 
yields tribromo-m-nitroaniline, m. p. 102'6°, p-bromo-m-nitroaniline 
and a small quantity of 2 ; 4-dibromo-5-nitroanilin0 (vide infra). ’ 

Bromination of m-nitroaniline (1 mol.)'^rith sodium hypobromitj 
(1 atom of bromine) in acetic acid solution gives (1) 4-bromo-3mitro. 
acetanilide; (2) %hromo-5-nUroaeetanilide, NHAc-CjHjBr'NOj, which 
crystallises from alcoliol in slender, monoclinio needles or prignj 
[Abtini : ft;4:c*= 3'3702; 1 ;1’2522 ; ^=77°3], m. p. 180°, D ig,;! 
When tieated with concentrated sulphuric acid at 120°, it is converted 
into 2-liromo-5-nitrmnitine, NH^'C^HjBr'liOj, which crystallises from 
alcohol in orange-yellow needles, m. p. 141°. 

The action of sodium hypobromite on p-bromo-m-nitroaniline ia 
acetic acid solution yields : (1) 2 : i-dibronio-5 iiitr(xtcetanilide, 
NIlAc-CsH^Br^-NOj, 

which crystallises from ethyl acetate in flattened needles or long pktet, 
m. p. 172°, and can .also be obtained, mixed with 2 ; 4-dibromo-O-iulro. 
aceUnilide, by nitrating 2 ; 4-dibromoacotanilide in sulphuric acid. 
De-acetylation of this compound yields 2 ; i-dibromo-5-nilroaniline, 
NH.,'C 5 H„Br„-NO.„ which crystallises from alcohol in slender, pale 
yellow, monoclinic laminre [Artini: u : b ; c— 2‘1598 ; 1 : 3'02i2j 
/}-73°5ri m p 114'2°. (2) 2 ■A-Oibromo-S-nitroacetanilide, 
I,'HAc-C,.,H.,Br.,-NO., 

which crystallises from benzene in slender, white needle.s m. p. 150°. 
When treated with nitrous acid, it is converted into 1 : 3-dibroiiio- 
2-nitrobenzene, whicli may be prepared conveniently in thi»way. 

When 1 : 3-dibromo-2-nitrobeDzene is treated with nitric acid, 
D 1'54, it yields 1 : 3-dibromo-'2 : i-dinitrohenzeni, 
which crystallises from alcohol in long, almost colourless needles or in 
yellowish-green plates, m. p. 83°, and, under the action of alcoholic 
ammonia solution, is converted into 2 : i-dinitrophenylene-l : 3-dw»m’)ie, 
C. 1 I,(NH 2 ) 2 (NOj) 2 , which ciystallises from alcohol in orange-yello* 
nredles, m. p. 250°. When tieated with potassium hydroxide .wlu- 
tion, the latter yields the potassium salt of 2 : 4-dinitroresorcinol, 


t- H,(0K)..{N0,)2. , . . ,, 

Nitration of 1 : 3-dibromo-2-nitrobenzene with excess of nitric acid, 
or with a mixture of nitric and sniphuric acids, results in the forma^ 
tion of 1 : 3-dibromo.2 : 4 : 6-trinitrobenzene, which, when tieated 
with alcoholic ammonia solution, yields 2:4: 6-trinitrophenylciie- 
1 ; 3-di.amine (compare NoeJting and Collin, Abstr., 1884, 100 ). ^ ic 
latter, under the action of dilute potassium hydroxide solution, give* 


potassium styplinate. , , j 1 1 ■ 

Reduction of 1 ; 3 dibromo- 2-nitrobenzene with tin and hydrocliionc 
acid, and replacement of the amino-group of the i-esultant pro ^ J 
bromine, leads to the formation of 1:2: 'i-lribramoUnzem, LjHjUrj, 
which crystallises in colourless, monoclinic plates 

[a:6:c=l-5490:l:l'8516; y8 = 1 13°7'30"], 
m. p. 87-4° D 2-658. 2-C/iforo-l : 3-(/i4ro»io4enz«ffl«| 
obtained in a similar manner, m. p. 73°, ami 2-io(lo-l : i dibromo ’ 
• CjHjBi-jI, m. p. 99-8°, cry.stalli.se in forms similar to that o 
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tribromo-derivative. 2 : CsHjBrj-NHAc, crystal- 

lises from alcohol in colourless, trimetric prisms 

[a:6:c = 0 734:1 : 0-392], 

m. p. 210°, D, 6 1-923. 

The action of sodium hypobromite on p-chloro-TO-nitroaniline in 
acetic acid yields (1) ^chloTO-'i-h-omo-i-nitroacetanilide, 
JfHAc-CjHjClBr-NO^, 

which crystallises from alcohol in long, while needles, m. p. 147-4° 
and is also obtained by nitrating 4-chloro-2-bromoacetanilide in 
sulphuric acid solution. The corr&spondiug l-chloTo-2-hromo-5-nUro- 
(inhintj NHj-CgHgGlBr-NO.^, crystallises from alcohol in yellow mono- 
clinic prisms [a;i:c = 2-1321:l :3-0222; /3=73°17'], m. p.’ 108°, 
D 1 - 739 . Replacement of the amino-group in this compound by 
hydrogen gives l-cklm-o-‘6 bromo-6-nitrobeuzene, m. p. 42 4° (compare 
Koi-ner, this Journ., 1876, i, 204). (2) i-G/iloro-2-bromo.3-nitroacetanUide, 
KHAc-CcHjClBr-NO^, which crystallises from aqueous alcohol in 

colourless plates or faintly yellow prisms, m. p. 135 l36o_ jjjg 

corresponding i-chloro-2-bromo-'i-nitroanUine, NH^-CgHjClBr-NO , m. p. 
99 — 100 °, is similar in cryatalliue habit and chemical properties^'to the 
analogous dib'romonitroaniline. 

2-Bromo-5-nitroaniline is converted quantitatively into 2 ; 4-dibromo- 
5-iiittoaniline on bromination. 

These results show that, in the bromination of m-nitroaniline, the 
positions accessible to the halogen are the para-position and, in a' less 
degree, the ortho-position uon-adjacent to the nitro-group ; in no case 
does the halogen enter the meta-position. When the para-position in 
m-nitroaniline is already occupied by a halogen atom, the new halogen 
atom assumes indifferently either of the two ortho-positions. If the 
ortho-position is occupied, the halogen atom assumes the pura-poaition. 

Partial bromination of 3 : 5-dinitroaniliuo yields (1) 2 bromo- 
'i-.b-dtnUroamhm, NH2-C^,HjBr(N02)2, which crystallises fiom alcohol 
m golden-yellow laminrn, m. p. 181°, and, on treatment with alcoholic 
ammonia solution gives 3 ; S-dinitropbenylene-l : 2-diamine (compare 
liietzki and Hapnbach, Abstr., 1897, i, 277), m. p. 215°. (2) 2 : 4 : 6- 
lribromo-3 : 5-dimtroauiline (compare Blanksma, Aec. trav. chim., 1902, 

li, -Do}. rj, jj p 


o-Nitroammea from the Corresponding 
» T87n°TaT9^''m®l: Ullmann and Geza NAdai [Ber., mS, 

•onverF^r- "'•It amines, they are 

dowlv on t’b ®f*-®sponding o-nitroamines. Aniline acts only 

iTOly on the ester of o-nitrophenol, but the reaction proceeds very 

Mi-vl chlon-r^ presence of pyridine, quinoline, or diethylaniline, 
3:4-Dinitrophenol, when treated with 
ihlorodiuitmliAn ^ diethylaniline, also gave a mixture of 

zene and the sulphonic ester, but o- and ^i-nitrophenols 
VOL. xciv. 1. J f 
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gave, under the same ^nditions, only the (^responding est 
whilst benzoin and cinniuuic : acids fuiausbed t& jirrespondiii ™ j 


chlorides.- ‘ 

The 21; 4.dimtro/>Amy2 ester of p-to/uenssuipAimw acid crystallis . 
from alcohol or glacial acetic acid in colourless prisms, m, p pjp' 
When treated with ga.seous ammonia in boiling nitrobenzene solution 
it gives ammonium toluenesuipbonate and 2 ; 4-dinitroaniline aad 
when warmed with aniline, 2 : 4-dinitroJiphenylamine is obt'amed 
On reduction, the dinitro-ester gives the 2 ; i-diaminophenyl ester of 
p-tolumesvlphonic tscid, white leaflets, m. p. 125°; the diacetyl deiiy 
ative, white needles, m. p. 167°. The dinitro-ester with pyridine 
gives dinilroph‘"iiijlpj)ridinium toluenesulphonaie, white 

needles. 


When picric acid is heated with toluenesulphonyl chloride ij 
presence of diethylauiline and nitrobenzene, and the product poured 
into ammonia, picramide is formed ; when aniline is employed instead 
of ammonia, 2:4: 6-trinitrodiphenylainine results, and with p-toluidine 
2:4: d-trinitropkeiujl-p-tolyiamine, red needles, m. p. 169°, is obtained' 
The 3 : 5-dmUrololyl ester of p-toluenesulp!ionic acid, prepared from 
3 ; 5-dinitro•y^crosol and the acid chloride, feathery needles, m, p. 15 t° 
when warmed with aniline in benzene solution gives phmyl-'l ; 6 dmiiro- 
p-tolyhmiru, orange leaflets, m. p. 174°. 

Triuitro-m-cresol, when condensed with jo-toluenesulphoiiyl chloride 
in presence of diethylaniline, yields 3-chloro-2 ; 4 ; 6-trinilrotoluene 
(Reverdin, Diesel, and Delelra, Abstr., 1904, i, 580). J. C. C, 


A Violet oci-Bther of Hexanitrodiphenylamine, Amhce 
Hantzsch and St. Opoloski (Ber., 1908, 41, 1745— 1749),— It Las 
been found possible to isolate a aci-mcthyl ether of hexanitrodiphenjl- 
amine. The compound is deep violet in colour, and corresponds with 
the red oci-etbers of the nitrophenols. 

The constitutional formula CjU.j{NO2)3'NlCjH2(N0j)2'.N0'031e h 
suggested, whpie.a.s the ordinary yellow methyl ether is regaided ai 
the Aiether, C„H 2 (N 0 j) 3 -NMe-C„H 2 (N 02 ) 3 . 

The silver derivative of hexanitrodiphenylamine is obtained most 
readily by the action of silver oxide on an acetone solution of the 
nitrocompound and subsequent precipitation with ether. It foius 
brilliant violet crystals, and decomposes above 200°. The salt reacts 
with a benzene solution of acetyl chloride, yielding the pale yellow 
acetyl derivative, Cgl[2(NO,)3‘NAc’Cf,H2(N02)3, m. p. 240“ (ilBcomp.). 
The AT-methyl and ethyl ethers are both yellow (compare MnUoi 
Abstr., 1906, i, 493), and give a red coloi-ation with dilute alkalis oeiy 
after hydrolysis. The ethers cannot be obtained by the action of 
picryl chloride or alkyl derivatives of picramide. A email amount 
of the violet oci methyl ether (0-ether) is obtained when the dry silyet 
salt is treated with excess of methyl iodide at 0° without the addition 
of a solvent. It crystallises from an absolutely dry inixt''''® o 
benzene and hexane in black needles ; it melts and decomposes * 
140 — 141° when he.ated rapidly, or at 120° when heated slowly. “ 
solutions in benzene have a violet colour, and are comparatively sta '■ 
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the acetone solutiqn ia vejjy ^n^s^able, and readily yields hexanitro- 

hipheiiylamine,^;’ * - " ' i'' ' J. J. S. 

Mutual Solubility or solid Aromatic and the Oorresponding 
Hexahydrc^enated Oompoundd (Equilibrium in the System ; 
phenol-cycioHexanol.) Luigi Mascarelli aud Ugo Pbstalozza 
[AtliR- Accad. Lined, 1908, [v], 17, i, 601— 609. Compare Abstr., 1907, 
li, 936 ).— The composition-freezing point diagram for mixtures of 
phenol and cyelohexanol consists of three branches: (1) from 0 to 
about 20% of cycfohexanol the freezing point falls continuously from 
40no about 19°; (2) from 20, to about 80— 90% it rises slightly at 
first and afterwards falls rapidly to about - 50“ ; (3) from 80—90 to 
100% of cjfclohexanol the freezing point rise.s from about -50“ to 
+ 20“ In order to ascertain whether the slightly marked maximum 
of the .second branch corresponds with the formation of an additive 
compound between the phenol and cyclohexanol, the equilibrium was 
studied in the presence of ethylurethane, which satisfies the conditions 
laid down by Mascarelli (compare this vol., ii, 94). As the maximum 
undergoes appreciable displacement towards the ordinate axis, it can- 
not cori'espond with an additive compound. On determining the 
composition of the separated crystals by Bylert’s method (Abstr., 1891 
1411), using benzil as third substence, it is found that a solid 
solution is formed. 

The results show that the two substances, phenol and cycfohexanol, 
are dimorphous, but only one form of the one compound can give solid 
solutions with one of the other. The ordinary forms of phenol and 
c^cfohexanol are incapable of dissolving in the solid state, and should 
give a curve consisting of two straight lines, of which the first and 
third branches of the experimental curve form parts. The other 
forms of phenol and cycfohexanol are completely soluble in the solid 
condition, so that they should give a curve rising to a maximum ; the 
second branch of the experimental curve represents part of this ideal 
curc’e. The existence of two forms of phenol is in accord with the 
observations of Tammann (Kry,stallisiereu und Sohmelzen, 1903, 308), 
ivho gave the m. p. of the unstable form of phenol as about 30“; the 
authors’ results lead to the value 10 — 20“ T. H P 


Chlorinating Action of Phosphorus Pentachloride and the 
^tiou of Thionyl Chloride on Carbonyl Compounds. Paul 
Hoering and F. Baum (Ber., 1908, 41, 1914— 1918).— When boiled 
ivith a mixture of phosphorus tii- and penta-chlorides, wosafrole is 
lonverted into diisosafrole (Angeli and Mola, Abstr., 1895, 
h t u tribromo-isosafrole, on the other hand, when 

Seated with phosphorus pentachloride, form mixtures of stereoisomeric 
Mfllondes, which are separated only partly and with difflcultjL 
^lomdibromotsosafrole there is obtained a dioMoride, OijHgO.CljBrj, 
1 . p. J7 99 , and from the tribromo-compound a crystalline mixture, 
n ^ dichloride, C,„H,OoCLBr„ 

1 176-177°. This 'is stable 

^ when heated geotly with sodium ethoxide yields a 

J < m. p. 90— 90’5“, containing only 1 atom of chlorine, 

n n 2 
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and when boiled with sodium acetate in glacial acetic acid solution ' 
converted into an aeelale, which, on hydrolysis with alwholic potassium 

hydroxide, forms tribromoijosafrole oxide, 

'0 i 

hence the addition of chlorine mast have taken place at the ethylenj 
linking in the propenyl side-chain of the isosafrole. In agreement 
with this, it is found that the action of phosphorus pentahromida on 
di- and tri-bromowosafrole leads to the formation of the dibromides 
which are obtained also by direct addition of bromine, ’ 

Piperonal dichloride is formed by the action of thionyl chloride on 
piperonal, and, when heated with phosphorus pentaohloride at 
110 — 120°, yields dichloropiperonal dichloride, b. p. 163°/18 nnj 
(compare Barger, Trans., 1908, 41, 1768). An attempt to found ot 
this a general method of preparing dichlorides by the action ot 
thionyl chloride on aldehydes was unsuccessful. Benaaldehyde 
treat^ with thionyl chloride, yields benzyl chloride almost quanti- 
tatively ; salicylaldehyde reacts with thionyl chloride or phosphorus 
pentachloride, forming disalicylide ; anisaldehyde under similar con- 
ditions yields an unstable product, b. p. 125 — 130°/14 mm., wbldi 
could not be purified ; acetaldehyde and paraldehyde yield a mixture 
of products, b. p. 118 — 125°, whilst acetone reacts energetically 
with thionyl chloride, forming a product which decomposes on dis. 
tillation and does not contain even traces of dichloropropane. 

G.Y. 


Derivatives of Diphenylene Oxide. Waltheb Boesohe and 
\V. Bothe {Ber., 1908, 41, 1940 — 1944). — Although Galewskj 
(Abstr., 1891, 1234) was unable to obtain a mononitro-derivatife 
of diphenylene oxide, the authors have prepared i-nitrodip!mjlm 

ozide, 0<^ _ , by warming a glacial acetic acid solution ol 

diphenylene oxide with nitric acid, D r52. It crystallises from 
acetic acid in yellow, silky needle-s, m. p. 181 — 182°. On reduction 
with tin and hydrochloric acid, it yields i-aniirwdiphenylene oxiii, 
m. p. 94°. The hjdrocMoride, decomp. 220°, the stannicldoruk, tbe 
diacetyl derivative, colourless needles, m. p. 83°, and the benzoylamni- 
‘derivative, m. p. 201°, are described. When tbe dmzo-cldtiride ii 
stirred into a solution of sodium sulphide and sodium hydroxide, 
sodium diplienylene-oxide-azosulphoiuUe, CjjHyO’Nj’SOjNa, seiaiatesin 
yellow crystals. On acidi6cation with acetic acid and truatnient 
with zinc dust, sodium dijdienylme-oxide-hydraeimsvdphonate is formei, 
which on boiling with hydrochloric acid yields hydrazinodiphsntjktu 
oxide, CjjHjjONj, in leaflets, m. p. 152°. The hydrochloride ta 
m. p. 225°. The chloride of diazodiphenylene oxide is not decomposed by 
-boiling a solution with concentrated sulphuric acid ; with phenol it 
phmoluzodiphenylene oxide, reddish-brown crystals, m. p. 1^ ' 
is i suffers the usual Saudmeyer decomposition, by means of wi* 
^^j^^tained i-iododipheu-yleius oxide, yellow leaflets, m. p. 182°, anut e 

, colourless needles, m. p. 120°, which on hydro!)® 



ORGANIC CHEMISTRY. 


629 


furnifhes diphenphne-Ofside-i-carboxylic acid, colourles.? needles, m. p. 
' This is also formed by treating aoetyldiphenylene oxide 
looCdt.) yiVAi eodinm hypochlorite. Bmzoyldiphenyhne 


366 
(Galewsky, 


CA 




, obtained from diphenylene oxide by treatment with 

benzoyl chloride and aluminium chloride, forms white needles, m. p. 
167 — 168 °, and gives an oxime, m. p.' 234 — 235, the benzoyl 
derivative of which has m. p. 246°. J. C. C. 


Hydrogenation of Polyphenols. Pabl Sabatier and Alphonse 
lWuiv(Compt. rend., 1908, 146, 1193—1196). — The authors huve 
applied Sabatier and Senderens’ method of hydrogenation by means 
of finely-divided nickel to quinol, catechol, and pyrogallol. At 
160—170°, quinot yields a mixture of phenol, cj/cfohexanol, and 
Cl's- and (rans-ci/cfohexane-1 : 4-dioIs. At 130°, the ci's-compoiind is 
obtained exclusively. Catechol gives cis-cyclo/icaxme-1 ; 2-dtof, rhombic 
crystals, m. p. 75 — 76°, b. p. about 225°. Pyrogallol is converted 
into cycloA«a:aK«-l : 2 ; 3-triol, tabular crystals, m. p. 67°. No definite 
product could be obtained from resorcinol, although a very small 
amount of a substance, m. p. 65°, was isolated, which was prchahly 
cw-cyc/ohexane-l : 3-diol. J. C, 0. 


Melting Point of Resorcinol. Charles T. Bennett (Phen-m. J,, 
1908, [iv], 26, 758). — After repeated crystallisation from benzene, 
resorcinol has m. p. 1 1 0°, although higher figures (up to 119°) are 
given in the literature. The sample was pure as estimated by 
Richard’s method (titration with A7/5-iodine), and contained neither 
catechol nor quinol. J. C. 0. 


Guaiaoylphosphoric Acids. V ictob Auger and P. Dupuis {Compl. 
rend., 1908, 146, 1151—1153). — The authors h.ave prepared mono- 
and di-guaiacylphosphoric acids by the following three methods : 
( 1 ) by boiling guaiaeol with pho.sphcryl chloride, and hydrolysing 
the resulting guaiacylpho.sphoryl dichloride and digiiaiacylphosphoryl 
chloiiile; ( 2 ) by treating a mixture of guaiaeol and pyridiue in the 
cold with phosphoryl chloride, and decomposing the pyridine salt with 
alkali (especially suitable for the preparation of diguaiacylphosphoric 
acid), and (3) by hydrolysing guaiaeol phosphate with the calculated 
amount of alcoholic soda, (juaiaciilpkoaphoryl dickloride, 
OMe-CgH^-O-POClj 

is a colourless oil, b. p. 178 — 180°/30 mm., readily hydrolysed to 
niomynaiacylphosphorio acid, slender, deliquescent needles, m. p. 94°. 
The alkali salts are soluble in water, and the salts of the alkaline 
earths and of the heavy metals are insoluble ; the sodium, calcium, and 
copper salts are described. Diyimiacylpkosphoryl chloride, 

(0Me-C„H^-O)2P0CI, 

is a colourless oil, b. p. 258°/15 mm., slowly hydrolysed by water to 
diguaiacylphosphoric acid, colourless tablets, m. p. 97°. The sodium, 
calcium, and copper salts are described. The two latter are soluble in 
used for the separation of mono- and di-guaiacyl- 
P osphoric acids, as the corresponding salts of the mono-acid are 



530 


ABSTRACTS OF CHEMICAL PAPERS. 


insoluble. The authors finc^^that giw.iaool is heated witt 

phosphoryl chloride and group; 

eliminated with foAnatidn onSudbok ^ J' C. C 

Tautomeriam. IV. Paul Rabb (inna&n, 1908,' 360, 289-298 
Compare Abstr., 1906, i, 89).— The author finds that ethyl methy]' 
eyc^ohexenoncdicarhoxylate exists in two desmotropio modifications 
namely, a solid enolic form (I) and an oily ketonio form (II) ; ’ 

®-<SSg5S>«, 

(1.) , (II.) 

Both modific.ations distil at the same temperature (200717 mm) 
hut do not yield an identical distillate ; in each case about 20% of the 
one being converted into the other. This is the first proof of the 
existence of two desmotropie forms in a state of vapour, 

[With Davio Spence and Richard Khbenstein.] — l-Methyl.Ai- 5 j^j;(i. 
hexen-3-one-4 ; 6-dicarboxylate is obtained as an oil when ethvl 
l-methylcyc/ohexandHil-S-ono-t : fidicarboxylate is allowed to remain 
for two days in contact with hydrogen chloride in ethereal solution. 
After several days, crystals of the enolic form, m. p. 72°, sep.arate, the 
residual oil consisting of the ketonic form. This has Df M68I, 
n™ 1'4885; it is almost completely transformed into the enolic fonii 
by contact with piperidine or tripropylamine. Both modifications give 
a sodium salt, which, however, regenerates the enolic form. The same 
^^nilrophenylhydrazone, m. p. 165°, and semi carici tone, m.p. 162 — 164 ’ 
(decomp.), were obtained from both the enolic and ketonic tautomerides. 

J. C, C. 


The Action of Aluminium Chloride on Phenyl Mercaptan 
J, J. B. Deuss (/lec. trav. Chim., 1908, 27, 145 — 148). — The additioo 
of an excess of aluminium chloride to phenyl mercaptan, dissolved in 
large excess of light petroleum, results in the formation of diphenyl 
sulphide and diphenylene disulphide. Hydrogen sulphide is evolved 
together with a small quantity of hydrogen chloride. W. 0, W. 


Transformations of cycfoButyldimethylcarbinol. II. NicouiM. 
Kijker {J. Russ. Phys. Clmti. Roc., 1908, 40, 676 — 698. Compare 
Abstr., 1905, i, 772). — The author has examined further the hydro- 
carbon C,Hj„ b. p. 100—102° {loc. cii.), and finds it to be identical 
with Ednard's heptine and with the hydrocarbon obtained by 
Maquenne from perseitol (Abstr., 1893, i, 635). The constitution o£ this 

hydrocarbon is probably CH 2 <.,pjj .Qjje' 

The action of oxalicacidon cycfobutyldimethyloarbinol yields, besides 
the hydrocarbon CyHjy, a primary alcohol, 


CH2<p„’‘>CH-CHMe-CHj-OH, 
b. p. 1577773 mm,, m. p. 27-28°, Df 0-9057, «'S 1 - 4489 , molecuhr 
refraction 33-75 (calc, for cyclic alcohol, 33-74). Its phenyluretkae, 
NHPh-CO-OCyHj,, crystallises from light petroleum in long needles, 
BL p. 88 — 897 and its acetate, C.lI|j’OAc, has b. p. ITP/I-^I buo-. 
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D» 0-9403, »D 

. ..:a :f viaMi 


On oxidation with potassium dichromate and 
.nlDhnriclcid, it yieldg OJH^^•CHO. b. p. 144“/75l mm., 

n”’ 0-9073> DS’^.O’Spw* l;4359,fWljich forms a, gerriicarhazime, 

Ml — ' ' 


C.S./CHIN-NE-CO-IJH,, fi. 


p. 188 — ISO®, and ' An oxime, 
n'’H* -CH'.NOH, m. p. 65". . The same aldehyde is o||teined on 
«dising cj/cfobutyldimethylcarbinol, the oxidation in this case being 
°'eceded by transformation into the primary alcohol described above. 

^ The action of hydrobromic acid on this primary alcohol also yields a 
hvdrocarbon, CjHjj, identical -with that obtained by the action of 
o.ralio acid on cs/ofobutyldimethylearbinol. The following are the 
Dhyaieal characters of this hydrocarbon, which vary slightly with the 
t^ource from which it is obtained, probably owing to admixture with 

ihe hydrocarbons OH,<g{{^>CH-CMe:CH,and CH,<™pC:CMe,. 

On treatment with concentrated sulphuric acid or hydriodic acid, the 
hydrocarbon C,H,, is reduced to the compound C^Hj, (compare 
Maquenne, loe. W), b. p. 94-96°/755-772 mm., 0-7546-0-7579, 
(1™ 1'4144. Aschan (Chemie der alicylcliachen Yerbindungm, 473) 
reUrds this hydrocarbon as possibly identical with 1 : 3-di- 

methylcycZopontane, but the author regards it as, more probably, a 
mixture of 1 ; 2-dimethylcyc/opentane with a small proporlitSr^of 
methylcj/cZohexane. 

The union of hydrogen bromide with the compound 0,11,2 yields an 
unstable bromo-derivative, as also does the action of hydrobromic acid 
1 the primary alcohol The nitrosochloride, 0,11,, ‘NOCl, 


has m. p. 73 — 75°, and the 
m. p. 115 — li5'5°. The hexabromo-derivative. 


prepared from the hydrocarbon CjH,.,, has m. p. 
dibromide, CjHjjBrj, m. p. 115 — 115’ 
m. p. 134°, was also prepared (compare also Renard, Abstr., 1887, 
565 ; Maquenne, Abstr., 1889, 32, 361 ; 1892, 1065 ; Markownikoff, 
Abstr., 1904, i, 384). T. H. P. 


Cholesterol. Stefan Minovici {Ber., 1908, 41, 1561 — 1565). — A 
study of the action of sulphuric and hydrochloric .acids on cholesterol 
(compare Mauthner, Abstr., 1906, i, 579). Gradual addition of 
concentrated hydrochloric acid to cholesterol in boiling alcoholic 
solution leads to the formation of ckolesteryl ether, (C,, 11^3)20 or 
which crystallises in yellow needles, m. p. 74 5°, forms 
a viscid additive compound with bromine, gives a yellow, fluorescent 
coloration with concentrated hydrochloric acid, and is isomeric with 
Mauthner and Suida’s ether (Abstr., 1896, i, 425). 

When heated on the water-bath with equal volumes of concentrated 
sulphuric acid and water, cholesterol yields (a) a ckolesteryl ether, 
which forms white crystals, m. p. 201°, gives a yellow coloration, and 
fluorescence with concentrated sulphuric acid, and is considered to be 
isomeric with the preceding ether and Mauthner and Suida’s ether ; 
it forms a tetrabromide, (CjjH33Brj)20 or (C2,H,5Br2)20, crystallising 
in needles, m. p. 174'5° (decomp.), (i) The cholesteryl ether, m. p- 
71'5°; and (0) a subsiance, which crystallises in spangles, m. p. 
135 — 136°, and appears to form cholesterol on repeated 
recrystallisation. G. Y. 
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Cholesterol, Cholic Acid, and a Common Degradation 
Product of the Same. Hcao SoheOtteb, Kichabd WEiTZESBiioK, 
and Ebinhold Witt {Sfanaitk, 1908, 29, a+S— 254).-^Both cliolestero[ 
and cholic acid, when heated with concentrated sulphuric acid in thi 
presence of a small quantity of mercury, y.eld a mixture ol acid.,, 
which when treated with strong nitric acid yields mid, 

G U.O.,, crystallising in small, white needles, m. p. 2d0 ; the 

stlwr salt, OsHjOjAgs, is a white precipitate ; the barium and mlcium 
salts are more soluble in cold than in hot water. 

Since the acid is so stable towards concentrated sulphuric acid and 
nitric acid, the three carboxylic groups are evidently attached to three 
different carbon atoms. It is therefore suggested that the acid i, j 
hydroxycyolopentadienetricarboxyhc acid having the composition 
CH-C(COjHk position of the ethylene linking and 

OH-C-CH{GO,Hr . o- *!,• K 1 

at the hydroxyl group is still uncertain. Since this «“bon nude,,, 
is characteristic of terpenes and camphenes, it is concluded that not 
only do cholesterol and cholic acid have a similar structure, but j,, 
also connected with the terpenes. ■ p- b, 

Matthss »“'^,'^'.^“;;;;;„'“Ty'from cacao butter 

phytosterols oht phytosterol acetate ; this is brominated 

are best prepared «nd the bromides separated, reduced, 

aeSe tatrabromide yields phyloster.1, 
and hydrolysed. Ehytoawroi ace ^ 162-163“ (stigmasterd, 

which crystallises m n j ^ dibromide yields pliyto- 

^er^oi,?hichtr:sU7r:ftaetm^^^ hexagonal crystals, m. p. ,3. 

{135—136“ : loc.cit.). „„Ka.tiirated oil with a pleasant odour are 

obfai^Th;d" orysTs of the fat extracted from cacao shells by light, 

petroleum. 

Hydrogenation of ^oBnUnecartoxyU^ 

M. KiJNEB (/. formation of a 5-carbon atom vm? 

order to throw light .,. ,.^^(,(^01 by the action of hydriodic 

compound from cj/clo u y ^ ^ investigated the 

acid (““P"* m l-ge) on cycfobutanecarboxylic aad. 

action of hydriodic acid (U 1 j » sealed tube at 

AVhen these compounds are heate e a small quan- 

200-210“ for hour.s the ^ odom; (2) 

tity of a substance, b. p. about 15 , . ® ^ ^ The hydrogenation 

-vafef&id, which repre^nts^^^^ J y 

of “y'«-al“=“!’7h!^“ine jrmerely to the breaking of the tetrr 

r.a~ •'<*7* “ “■ SI 

formation oj an open-chain compound. 

The Sii Dinitrobenzoio Acids. H. A. Sibks ( 
im 20r-250X^his pBf.r — tta^Ire gives 
publish^(compare Abstr., 190T, i, lot)- 
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the preparatioa of the dinitEOtoIueues and the corresponding dinitro- 
benaoic acids. _ Determinations of the constants of dissociation and 
esterification disclose the fact that these acids may be divided into two 
classes. The first includes the two acids in which a nitro-group does 
not adjoin the carboxyl group ; these are only slightly dissociated in 
solution, and show a comparatively high value for the esterification 
constant. The four remaining acids, however, are much more highly 
dissociated, and exhibit correspondingly small values for the esterifi- 
cation constant. 

A description and sketch is given of an apparatus suitable for the 
extraction of large quantities of liquid by means of ether. 

W. 0. w. 

Cbloronaethyl Sulphate. II. Action on Amino-groups. 
Josef Houeen and Hans R. Aknold (Ber., 1908, 41, 1565—1580. 
Compare Abstr., 1907, i, 1000). — The action of water on chloromethyl 
sulphate, CHjCl'SO^Me, was found previously to lead to the form- 
ation of methylsulphurie acid, formaldehyde, and hydrogen chloride ; 
from this it appears that the chloromethyl is more reactive than the 
methyl group. Hence it was to be expected that tho employment of 
chloromethyl sulphate as a methylating agent would lead to the 
formation of chloromethyl derivatives. This has been realised in the 
ease of the three aminobenzoic acids. Anthranilic acid and chloro- 
methyl sulphate form the methosulphate of chloromethylanthranilic 
acid, COjH'CjH^'NH'CHjCl.HMeSO,, which readily loses hydrogen 
chloride, forming the methosulphate of methyleneanthranilic acid, 
C02H'C„H,,‘N!0H2,HMeSO4 (Mehner, Abstr., 1901, i, 470; 1902, i, 
076). The methyleneanthranilic acid, when “liberated, rapidly 
polymerises, hence the yield of cyanomethylanthranilic acid formed 
from it by the action of potassium cyanide and hydrogen chloride is 
the less the longer the methylene acid has been in the free state. 
m- and yj-Aminobenzoic acids behave in the same manner as the 
o-amino-acid. 

The action of chloromethyl sulphate on methylanthranilio acid 
leads to the formation of a mhstance, which is probably methylenebis- 
mthyldimlhranUic acid, CH 2 (NMo-C 5 H 4 -CO„H),, and must be formed 
by loss of hydrogen chloride from a mol. of methyl chloromethyl- 
anthranilic acid, C 02 H'Cf,H,-N]Me'CH 2 CI, and a mol. of unchanged 
methylanthranilic acid, N HMe-CgH^-CO.H. 

The action of chloromethyl sulphate on ammonia and substituted 
ammonias has also been studied. Whilst the action of chloromethyl 
sulphate on ammonia leads to the formation of methylamine 
yclrochloride, hexamethylenetetramino, and ammonium sulphate, 
diethylamine yields letraethylmethylenediamine or, under special 
conditions, chloromethyldiethylamine. Primary and secondary 
react similarly, forming derivatives of methylene- 

The following substances are new : 

JhthykvmnthranUic add, {C02H-0eH,-N:CH2)„, is obtained as a 
g den-yellow powder, which darkens at 190“, m. p. 210°, is soluble 

del s or alkalis, and yields a green copper, white ferrous, and d.ark 
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brown ferric salt. When treated with concentrated alcoliol' 
hydrogen chloride, tie acid.yi^cfs eo UhStftbli|j^W«^jjfhioh b'^ 
its hydrochlonde-di*chloroinethyIanthrMulio ^di ^ ® 
Chloroinethyl stdphate and methyl anthranilaie yield a suhstanee 
which y probably the methyl ester of the polymeric methylene 
anthranilic acid, and on redaction with zipc and hydrochloric acid 
forms polymeric methylencanthranilic acid together with trace,? of 
methylanthranilic acid. 

p-JUeiAyleneamino&emoic acid, (CgHjOjNjn, is obtained as a white 
precipitate, darkening at 220°, decomp. 260°, and absorbs hydrown 
chloride, forming a brown, deliquescent acoi, which may be p-chloro- 
methylaminobenzoic acid. p-Cyanomelhylaminobenzoie acid, 
ON-CHj-NH-CjH^-COjH, 

prepared together with a small amount of a substance, crystallising 
in white needles, m. p. 225°, from p-aminobenzoic acid, formaldebyde' 
and hydrogen cyanide, or in small amounts by adding potassium 
cyanide to p-methyleneaminobenzoic acid dissolved in dilute hydro- 
chloric acid, forms a white, crystalline powder, m. p. 177° (decorap,). 

m-Mcthyleneaminobenzoic acid, (CgHjOjN),,, is obtained as a 
yellowish-brown powder, decomp. 260°, which absorbs hydrogen 
chloride, forming an unstable, reddish-brown product. 

m-Cyanometkylaminohenzokadd, OgllgOjNj, prepared from iK-amino- 
benzoic acid, crystallises in yellowish-brown leaflets, m. p. 193°. The 
product, obtained in small amount by the action of potassium 
cyanide and hydrochloric acid on Hi-methyleneaminobenzoic acid, has 
m. p. 182°. 

C/iloromeihyldiethylamine, NEtn'CH^*^!! prepared by the action 
of chloromethyl sulphate on diethylamine at low temperatures, 
is unstable and can be isolated only as the plalinichloride, 
G,nH,,N,ClnPt. 

Tetraphemjlmethylenediamine, OnjHjjNji prepared from chloromethyl 
sulphate and diphenylamine, forms an unstable, white, crystalline mass, 
m. p. 82 — 85°, is soluble in concentrated acids, and gives with nitrous 
acid a green oil dissolving to a bluish-green solution in ether. 

s-Diphcnyldiethylmethylenediamine, CfIj(NPhEt) 2 , prepared from 
ethylaniline, crystallises from acetone in leaflets, m. p. 145°. 

jbi-p-bromo-s-diphenylmelhyUncdiamine, CHjlNIl'CjH^Brjj, from j) 
hromo aniline, crystallises in white leaflets, m. p. 181° (decomp.) ; 


the sulphate, C, 3 Hj^N 3 Br 2 ,S 04 , rhombic plates. 

The di-m-bromo compound forms leaflets, m. p, 135°. 2 ; 2’-/Jiniln- 
s-di-p-iolylmethylenediamine CH.2(NH‘C,;H3Me‘N02).2, from 2 -iiilro-p- 
tolnidine, crystallises in brown needles, m. p. 207°; the sulphate 
forms yellowish-white needles. These derivatives of methyleue- 
diamine, when heated with sulphuric acid, yield formaldehyde and the 
corresponding amines. 


Separation of Hippuric Acid from Urine. Herbert E. Koaf 
{Bio.-Ciem. J., 1908, 3, 185— 187).— To each litre of herbivorous 
urine, 250 grams of ammonium .sulphate and 15 c.o. of concentralea 
sulphuric acid are added. The hippuric acid then crystallises out 
readily, and with a comparatively small amount of adherent uiunarj 
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ni»ment. This can be r^ved by recrystallisation after boiling 

animal cbMboalj^^"' W. D. H. 

Bisbenzoyl Cyanide. ! Otto Oiblb and Albert -Bulow (Aer., 
1908 , 41, 1893 — 1901). — A gubstance having the composition of 
benzoyl cyanide, but not identical with it or with trisbenzoyl cyanide, 
ivliich was obtained by Waehe (Abstr., 1889, 681) by the action of 
sodium on benzoyl cyanide, and by Claiscn (Abstr., 1898, i, 423) by 
treating benzoyl chloride with hydrogen cyanide in presence of 
pyridine, is now found to be bisbenzoyl cyanide. It is considered to 

have the constitution CN’-CPh<C^!>CPh-NC, because (1) it does not 

crive ketone reaction,?. (2) When treated with alcoholic hydrogen 
Siloride, it forms an additive compound with 1 mol. of water, whilst 
at the same time one cyanogen group is converted into a carbethoxy- 
group 1 the resulting esler, which is formulated as 

C02Et-0Ph<®>CPh-N:CH-0H, 

crystallises in prisms, m. p. 143 — 144°, forms with phenylcarbimide 
an aidilm compound, crystallising in short prisms, m. p. 

163 — 164°, and when treated with alkalis is hydrolysed, yielding 
benzoylformic acid, benzamide, formic acid, and ethyl alcohol. (3) 
Treatment of bisbenzoyl cyanide with hydriodic acid leads to the 

formation of an amide, NHj'CO'CPh^C^Q^CPh’NO, which crystallises 

in rhombic prisms, m. p. 174 — 177° (deeomp.), cannot be converted 
into the preceding ester by treatment with alcoholic hydrogen chloride, 
and is hydrolysed by alkalis, yielding benzoylformamide, benzoic acid, 
and hydrogen cyanide ; and (4) bisbenzoyl cyanide forms an amidoxime, 

0 II'N!C(NH 2 )‘CPh<^Q^CPh-NC, which crystallises in rectangular 

prisms, m. p, 181° (decomp.), and on hydrolysis yields benzoic acid, 
hydrogen cyanide, and benzoylformamidoxime, COPh-C(NH 2 )lN*OH, 
crystaJlising in quadratic prisms, m. p. 133 — 134°. When treated 
successively with phosphorus pentachloride in ethereal solution and 
ivith ice, this undergoes Beckmann’s transformation, yielding benzoyl- 
carbamide. Q_ Y. 

Synthesis of Polypeptides. Emil Abderhaldex and Markus 
Guugexheim {Ber., 1908, 41, 1991). — In the paper XV on the deriv- 
atives of 2 : S-di-iodo-f-tyrosine (this vol,, i, 420), the hgures^hould be 
3 : 5 in place of 2 ; 5 throughout. C. S. 

Liberation of Carbon Monoxide from Secondary and 
Primary Carboxylic Acids. Augustin Bistrzycki and B. von 
hiEMiBADZKi (Ber., 1908, 41, 1665—1672. Compare Oechsuer de 
uuinck and Raynaud, Abstr., 1903, i, 457, 458). — In continuation of 
le work previously published (A.bstr., 1906, i, 135), the liberation of 
car TOu monoxide from various secondary and primary carboxylic acids 
w len eated with concentrated sulphuric acid has been investigated. 

os 0 the secondary acids studied, when heated with sulphuric acid, 
evo ve roughly two-thirds to three-quarters of the theoretical amount 
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of carbon monoxide, wbiist the primary acids yield relatirely i 
carbon monoxide. As a rul^ the stability »pf the , normal 
acids decreases ,mth an increase in the nnmber of ihetbylene ar 
whilst the normal acids are more stable than their isomerides w a 
side-chains. ® 


The secondary acids investigated wero diphenylacetic acid tet 
nitrodiphenylacetic acid, dibromo-phydroxydiphenylaeetic acid' * 
C^HjBrj(OH)-CHPh-COjH, 

2 : 5-dimethylhydratropic acid, CjHjMe^-OHMe'CO^H, hexaliYij 
benzoic acid, quinic acid, and sulphocamphylic acid. The la.st acid ° 
very stable towards sulphuric acid; when camphoric add is h«fH 
with sulphuric acid at 200°, only slightly more than 1 mpl. of 
monoxide is evolved from 1 mol. of the acid, showing that the inipo 
duction of a sulphonic group into tbeacid radicle prevents the evolution 
of carbon monoxide. The primary acids studied were butyric acid 
tsobutyrie acid, a-ethylbutyrie acid, valeric acid, isovaleric acid, heroic 
acid, and y-methylvaleric acid. W, H, (} 


Action of Ammonia and Amines on Cinnamenylacrylio 
[Cinnamylideneacetie] Acid and its Methyl Ester, adoip 
fliEDKt (Annalen, 1908, 361, 96 — 108). — Hinrichsen observed (Abstr 
1904, i, 1012) that cinnamylideneacetie acid and its .salts do not react 
with phosphorus pentachloride. This is in agreement with Meyer'j 
observation (Ab.str., 1901, i, 407) that acids with conjugated double 
linkings, if containing a second negative group in the S-position to 
the carboxyl, are, in general, incapable of forming acid chloride.s. Tie 
present author has found that methyl cinnamylideneacetste does 
not react with phosphorus pentachloride, but has obtained the amide 
in about an 8% yield by heating the methyl ester with alcoholic 
ammonia at 140 — 160°. Primary aliphatic amines, and to a very 
small extent secondary amines, such as diethylamine and piperidine, 
react with methyl cinnamylidcneacetate in the same' manner as does 
ammonia. Primary aromatic amines, on the other hand, do not reset 
with the ester when boiled in a re6ux apparatus, whilst at higher 
temperatures complete decomposition take.s place. When heated with 
cinnamylideneacetie acid, aniline and o-toluidine form salts. 

Cinnamylid^neacelamide, CHPhiCH'CHlCH'CO’NHj, crystallise! 
in yellow leaflets, m. p. 185°, decolorises bromine and perm.angaiiate 
solutions, and when healed witli acetic anhydride in benzene solution 
yields the acetyl derivative, CIlPhiCH'CHiCH'CO'lNHAc, crystallis- 
ing in y^Iow leaflets, m. p. 177 — 178”. The methylamide, 
CHPh;CH-CH:CH-CO-NHMe, 

crystallises in white needles, ra. p. 157° ; the ethylamide, CjjHisOS, 
white needles, m. p. 143 — 144°; the propylamide, CjjHjjON, white 
needles, m. p. 13.3°; the hvXylamide, CjjHj^ON, white crystals, m. p. 
119—130°; the CisH^ON, white crystals, m. p. 106 ; 

the pipcTidide, CHPbiCH-CHiCH-CO-NCsH,,,, colourless leafiets, 
m. p. 203° (decomp.), , 

Tbe cinnainylideneacetates of the following bases are describe , 
the temperatures are melting points. Methylamine, white needles, 
142 — 143°; ethylaraiue, whit© leaflets, 117 — 118°j propylamine. 
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fhite leaflets, U0° (decomp:) j butylamine, white leaflets, 107—108°; 

' iliue, greenish-white needles, 184° ; o-toluidine, reddish-white 
^wflles; (fiethylAinine, crystalline varnish, 80°; piperidine, white 
prisms, 111°; guanidine, yellowish-white leaflets, 220°. 6. Y. 

3 ; 5-Dinitro-4-hydroxyben2;oio Add. FsiDiBic Rever»in {Bull. 
Soc, cJiim., 1908, [iv], 3, 591 — 593 ; AtcIl sci. phys. not., 1908, 25, 
474 — 478 ).— This acid, first prepared by Barth {Zeit. dim., 1866, 
64") hy nitration of p-hydroxybenzoic acid, was subsequently obtained 
by Salkowski from chrysanisic acid (Abstr., 1872, 555), but the latter 
investigator expressed doubt as to the identity of the two acids. The 
results of the present work, undertaken to decide this point, show that 
the two are identical. 

p-Hjdrdxybenzoic acid, nitrated by Barth’s method, yields in 
addition to 3 : 5-dinitro-4-hydroxybanzoic acid, 3 nitro-4-hydroxybenzoic 
acid and 2 : 4 -dinitrophenol. The ethyl ester of the dinitro-acid can 
bo obtained by direct nitration of ethyl p-hydroxybenzoate. The 
meiliyl ester, m. p. 115 — 116°, similarly obtained, crystallises in 
colourless, prismatic needles, and is readily hydrolysed by ebullition 
with sodium carbonate solution. The dinitro-acid itself is best 
obtained by nitrating p-hydroxy benzoic acid dissolved in sulphftrio 
acid and kept at 0 °, with a mixture of equal parts of -sulphuric acid 
and nitric acid (D 1'52). Z :5-Diamino-i-hydroxybeiiSioic acid, 
ui. p. 205°, obtained by reducing the dinitro-acid with tin and hydro- 
chloric acid, is readily oxidisable. The hydroclUoridt and etdphate are 
crystalline. T. A. H. 

Action of Nascent Hypoiodoua Acid on Unsaturated Acids, 
lodo-lactones. J. Bougault {Ann. Chim. Phys., 1908, [viii], 14, 
145—183). — The first part of the paper contains an epitome of 
previous work (compare Abstr., 1905, i, 9 ; 1906, i, 848 ; 1908, i, 179, 
269). A number of new iodo-lactones are described ; these have 
been obtained by the action of mercuric oxide and iodine on fiy- or 
yS-unsaturated acids. 

aa-Dimethyl-A^-pentenoic acid yields the lactone of ft-iodo-y-hydroxy- 
aa dimethylvakric acid, m. p, 86 °, a colourless, 

crystalline, neutral substance having a camphoraceous odour, 
aa Diuiethylisocrotonio acid forms the lactone of ji-iodo-y-hydroxy- 

ac dimethylbutyryic acid, a yellow liquid, which, 

like the preceding lactone, has a camphoi-aceous odour and is decom- 
posed on boiling with aqueous sodium hydroxide. 

The lactone of ji-iodo-y-hydroxyhexoic add, pre- 

pared from A“-hydrosorbic acid, is a thick, yellow liquid, decomposing 
when distilled under atmospheric pressure. Fittig’s a-hydropiperic 
acid furnishes the lactone of ^-iodo-y-hydroxy-Z-Z : A-mcthylencdioxy- 

phnylvahrk add, CHj 02 :C 6 H 3 -CHj- 0 H<|^^^'V“S yellow crys- 
tals, m. p. 104°. Aqueous sodium hydroxide converts this into 
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the y-ketonic acid, whii.. 

ammonium sulphi^ transforalBnt mto.the ^mopiqjn salt of a 

sulphonio ;MgrO^A:C,H3-OHg-OH<®l^^ 

crystallises from hot water in glistening plates. ^ The correspomiij 
barium salt crystallises with 2H2O, and, when oxidised by potassi,,^ 
permanganate, furnishes piperonylic acid, homopiperonylic acid, 
methylehedioiyphenylglyoxylic acid. ’ 

The laelone of ^-i^-y-hydroxy-i-ph*nylvaUric acid, 

forms yellow crystals, m. p. 83“, and is prepared from hydrocinnamyl. 
ideneacetic acid. Sodium hydroxide transforms it into the corre- 
sponding yi-ketonio acid, and in its behaviour with ammonium sulphite 
it resembles the preceding lactone. The barium salt has the com- 
position (C,jHn0.jS03).jBa,3Hj,0. Phenyltsccrotonic acid is the starting 
point for the preparation of the lactom of ji-iodo-y-hi/droxy-y-phe^yl 

butyric acid, CHPh<CQ|^|P>CH2, m. p. US'*. This compound differs 

from the two foregoiug lactones in its behaviour towards sodinn 
hydroxide and ammonium sulphite. The lactone of P-ioio-y-hydmf 

ab dipkenylmleric acid, CH2Ph'CH<C^^^]]>CHPh, yellow crystals, 

m. p. 106“ is obtained from Rehuffat’s hydrophenylcinnamylideie 
acetic acid. The lactone of P-iodo-y-hydroxy-y-anisylvaleric acid, 

OMe-CjHg'CHC^^^CHg, 

m. p. 125“ is prepared from anisylisocrotonic acid. The lactom 
of jj-iodo'f hydroxy-aydianisylbutyrk acid, 

OMe-CgHg-CHC^I^I^CH-CeHg-OMe, 


yellow crystals, m. p, 115®, is obtained from Fittig’s dianisylpeuleiioic 
acid. 

The two following iodo-lactones are obtained from iinsaturated acids 
of the general formula CHR'CH'CH^'OHg'COgH. The lactone of 

y-iod(hh-hydroxyvcderic acidj is a liquid, becom- 

ing brown on exposure and decomposing when distilled. The lactone 
° prr ,ntr w 

of y-iodo-^-hydroxy’h-plienylvaUric acidj 

yellow crystals, m. p. 90®. CinnaraeoylwoorotoDic acid yields the 
lactoiM of p-iodo-yhydroxy-i'phenyl-^^'hexmoio acid, 

CHPh:CH-CH<Q®^(^CH2 ; 


this is sparingly soluble in alcohol and has m. p. 125®. 

Anisylpyruvic acid, on partial reduction with sodium aroalgaiu, gi^t^s 
a-hydroxy-y-phenylisoerotonic acid, CHPh'CH‘.CH*CH(OH)*C03H. 
This was not isolated, but on treating an aqueous solution of its sodium 
salt with iodine the lactone of p^iodo-ay-dihydroxy'y'plienylbutync 

was formed. This occurs as yellow crystalsj 
which darken at 125® and melt with decomposition at 132 . h 
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■- miicli more soluble oi'diuary media than the preceding 

intone’. Similarly, arjy®<S®r-y^»i'«Wj^Zisocro<onic acid, 

lactone.. q^0,:1^h^p;gh-oh(oh)-co,h, 

1 43', furnishes the lacloneof ff-^odo-ay-^iA^droxy-y-fitHi^lenedioxy- 
OHI”* 


ui. P- 


intone acid, CHjOjiCjHj-CHC^^^^CH-OH, small, yellowrpeedles, 
,u p 150“ When anisylidenepyru vie acid is partly reduced bysodium 
Imilffarn, a-hydtojsy-yanisylisocrotonic acU, 

^ 0Me-CjH,-CH:CH-CH(0H)-C02H, 

n 145“, is obtained together with a hjdroxy-y-anigylbutyrto acid, 
05l6'CeH,-CH2-GHj-CH(OH)-CO2H, m. p. 116—117“ The former 
acid readily yields the lactone of ^-iodo-ay-diliydroxy-y anieylhitlyrie acid, 

0JIe-CjHi-OH<Q^J^P>OH‘OH, m. p. 122“ Cinnamylidenepyruvic 


v'id can be reduced to a-hydroxy-y-cinnamemjlisocrotonic acid, 
CHPh:CH-CH:0H-CH(0Il)-C03H, 
the sodium salt of which reacts readily with iodine to form yellow 
crystals of the lactone of fi-iodo ay-dihydroxy-c-phenyl-il^^-hexenoic acid, 

CHPh:CH-CH<™^Q>CH-OH, m. p. 122“. 

Tlie followiDg ^y-unsatuvaled acids having a ketonic group in the 
o-position cannot be made to yield iodo-lactones : piperonylidene- 
pitmvio acid, OHgOjiOgHj-Cfl.'Ofl'CO’COjlI, m. p. 161“ ; anisylidene- 
nyruvic acid, OMe-CsHj-CHlCH'CO'COjH, m. p. 131° ; /i4r/uryfidc«e- 
pyruvic acid, C,H 40 ' 0 H.iCH-C 0 ’C 02 H, m. p. 111°; p-methoxyhydr- 
atropylidenepyruvic acid, OJIe'OjH^'CHMe'ClIiCH'CO'OOjH, m. p. 
180“. W. 0. W. 


Nitrobenzoylbenzoio Acids. J. R.^iner (Monatsh., 1908, 29, 
177 — 180). — The compound obtained by bang (Abstr., 1905, i, 895) 
by adding o-beozoylbenzoic aedd to nitric acid (1'52), and described as 
being identical with KliegT.s p-nitro-o-benzoylbenzoio acid (Abstr., 
1905, i, 187), is shown to be S'-nitro-o-beozoylbenzoic acid, 
NOj-OjH^-CO-CjH^-COjU 

(compare Easier Cheraische Fabrik, Abstr., 1904, i, 512). A com- 
pound was obtained in the preparation of p-nitro-o-benzoylbenzoic acid 
by Kllegl’s method which is probably m-nitro o-henzoylbenzoic acid, 
C0Ph"C5ll3(NO2)'CO2H ; it crystallises in rectangular leaflets, ni. p. 

212°. W. H. G. 

Reactions of Dicarboxylic Anhydrides with Magnesium 
Organic Compounds. Josef Houben and Arnold H.ahh (£er., 
1908, 41, 1580 — 1588). — The authors have studied the action of 
magnesium organic compounds on camphoric anhydride. As this 
reaction takes place less simply (Komppa, this vol., i, 352) than that 
with the anhydrides of monocarboxylic acids or with phthalic 
anhydride, the study has been extended to other dicarboxylic 
anhydrides. It is found that, whilst phthalic, naphthalic, camphoric, 
and citraconic anhydrides react readily, the last with almost explo.sive 
violence, with magnesium organic compounds, succinic anhydride 
m.mts with great ditficulty, and to an almost complete extent only in 
oiling toluene solution. With succinic anhydride, the reaction leads 
to the formation of products, C2H4(CR2'UH)2, in which the two 
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carbonyl oxygen atoms are displaced each by two alkyl groups Ti 

OIT.rH.nfV^ suocmic anhydride ^“5 
CH, 00-\ phenyl bro^id 

0 yieW tetraphenylbutaudirt 

m. p. 206— 206'> rnmu ’ 


CHj-CH-CR,. ■ 
j (|)Mej ^0 and 
CH,-OMe-CO/ 


I CMe, 
CH,-CMe-CK/ 


and Last, Abstr., igp/ 
i, 667). Camphoric anhydride, on the other hand, forms isomo ■’ 
eampholides (annexed formulae), two alkyl groups being substituted fo° 
only one of the two carbonyl oxygen atoms. ^ 


aM-Tetrabenzylbutan-ai diol, OH‘C(0,H,)2-CH'2'CH2"C(CjH ) -OH 
prepared from supcinic anhydride and magnesium benzyl chloride’ 
crystallises in needles, m. p. 129°, and gives a red coloration with 
concentrated sulphuric acid. The by-products of the reaction are 
probably unsaturated hydrocarbons or benzylated hydrofurans. 

The action of magnesium ethyl bromide on succinic anhydride leads 
to the formation of tetraethylhydrofuran, which is obtained 

as an oil, b. p. about 80 — 120°/11 mm. 

Camphoric anhydride and magnesium benzyl chloride form two 

dibeuzylcampholidesj which are separated by 


means of the sodium salts of the corresponding hydroxycampholie 
acids. 

A-Dibmzylhydroxycampholic acid, COjH'CjH]^’C(C 7 H 7 ) 2 'OII| crys- 
tallises in needles containing alcohol of crystallisation, m. p, 
177 — 178°, and is electrified when dried and rubbed. The sodium 
salt is sparingly soluble; the barium salt was analysed. &-Dibenzsl 
campholide is best prepared by boiling the acid with acetyl chloride, 
or by distillation of the acid in a vacuum ; it forms prisms, m. p. 118“, 

h-Dibenzylkydroxycampholic acid crystallises in needles, m. p, 145“ 
h-Dibcnzylcampholidc crystallises in needles, m. p. 114°. A mijtnre 
of the two dibenzylcampholides has m. p. about 50°. The allocation 
of the two constitutions requires further investigation. G, Y, 


Preparation of Benzilio Acid. Hans von Liebig (Ser., 1908, 41, 
1644 — 1645). — A 90 — 95?o yield of this acid, free from benzoic acid, 
and tberefow much better than that ordinarily obtained, results when 
100 grams of beuzil are boiled with a 50% aqueous solution of 100 grams 
of potassium hydroxide and 200 grams of alcohol for ten to twelve 
minutes ; the mass is then left for several hours before collecting the 
salt, which is well washed with alcohol, then dissolved in cold water, 
heated to boiling, and the benzilic acid precipitated with sulphuric 
acid. W. B. 


Tritancarboxylic Acids. Hans von Liebig (Ber., 1908, 41, 
1645 — 1648. Compare Abstr., 1905, i, 781 ; 1907, i, 45, 930 — 1045; 
this vol., i, 445), — Cooled sulphuric acid gives in the condensation ol 
benzil with hydroxybenzenes fairly good yields of p-hydroxytritamc 
acids, but poor yields of the ortho-acids. In order to obtain these acids in 
better yields, benzilic acid has been substituted, and experiments carried 
out by heating the molten acid with the phenol, the fusion treated 
twice with boiling water and then twice with 5% sodium carbonate to 
remove the free bydroxytritamc acid; the residue consists of lactone, 
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Besoroinol gives an alncHl^<|iianfciteliivd yield of 2 : 4-dihydroxytri- 
tanolactone (19Q5,Jo«ve^it,:and phenol an 80—90% yield 6£p-hydroxy- 
tritanic acid (Biatrzycki and Nowakowski, Abstr., 1901, i, 716) and 
j()„ 20 % of o-bydroxytritanolactone (1907, foe. ci'A). • 

o-Crosol leads to the formation of ^-hydroxy-Z-methyltritanotwtoney 
Cii^iA' crystalltes from alcohol in stout needles, rn. p. 

]36_.137“, and i-phenox^S^netfiyllTiUcnic acid , which sinters at 130°, 
froths at 140 143°, and is thereby converted into the anhydride, 

0 ,,H 3 , 05 > “*■ P- 215°. OT-Creso! gives 4-hydroxy-2-methyltritanic acid 
ao'cl 2-liydroxy-4-methyUritanolactone (Bistrsycki and Nowakowski, 
he. cit.). p-Cresol, in addition to the lactone (m. p, 132° : Bistrzyeki 
j;ive9 130°) and the p-acid, gives the 0 : b' -ether of .4 ; i'-dihydromj-2 : 2'- 
dwietkyltritanic acid, 0^2^34^^^ which crystallises from benzene in 
needles, in, p. 245°. . . 

Thymol yields the p-hydroxy-acid (Geipert, Abstr., 1904, i, 319) 
and a small quantity of H-hydroxy-^melhyl-^-isopropijltrilaTiolaclone, 
crystallising in leaflets, m. p. 124°. Quinol gives 2:5 dihydroxy tritano- 
lactone (in. p. 200—201°; Tarezynsky, Dise., Freiburg, gives 194°), 
Mhjl ‘i'.b-dinethoxytrilanate, C23H22O.,, crystallises in glistening 
leaflets from alcohol, m. p. 133°. Catechol gives 2 ; Z-dihydroxylritano- 
lactoiie, which separates from alcohol in fine crystals, m. p. 136°. 

Guaiaool gives a mixture, one constituent of which is probably 
i-hydroxy-S-meihoxylritanic acid, C.2,HjjOj, crystals, m. p. 1 94°. Orcinol 
leads to the formation of 2 : i-dikydroxy-6-methyltritanolactone, 
CjiHjjOj, the crystals of which contain benzene of crystallisation, 
m. [I. 177°, after warming, and pyrogallol yields 2:3: i-lrihydroxy- 
kitanolactone, CjjHj^Og, large crystals from benzene, m. p. 184°. 

W. R. 


Anhydrides of a-Atnino-iF-carboxylic Acids and of a- Amino- 
acids. Hermann Leuchs and Walter Geiger (Ber., 1908, 41, 
1721—1726. Compare Abstr., 1906, i, 236; 1907, i, 770). An- 

hydrides have been obtained by the action of thionyl chloride on the 
carbomethoxy-derivaLives of C-phenylaminoacetic acid, phenylalanine, 
and leucine. The anhydrides crystallise well, and liave low melting 
points, they are readily decompo.se(l by water or absolute alcohol, 
yielding carbon dioxide and amorphous compounds of the type 

("A"’),' 

'S-Carhoimhoxy C-yhcnylglydne, CO.Atu-NH-CHPh-CO.,H, crystal- 
lises from water or benzene in needles, m. p. 87—88°. The anhydride, 

ri rj pi /Nil " CO 

^^C0~O ^ from beuzeue or chloroform in prisms, 

in. p, 99 100° (decomp.),' and when boiled with absolute alcohol, 
yieldsp4eRyfp7ychiean4y(iriihi,^CHPli<^^^ ^ ,as an aihorphous powder 
insoluble in all ordinary solvents. ' ^ 

^ ^-0arh07Mtho.cypkmylaianim^ CH,Ph-CH(CO,,H)-NH-C02Me, is a 
Pi an t e corresponding phenylalanine-^ -carboxylic anhydride, 
''OI.. XCIV. i. 


0 0 
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leas, plaleB,^ 

N-gj^^Sa^iyJsuriM is a viscid oil, and- 2^tw-N-(!ririo™|;, 
onAjy^^MW, CjHjjOjNj crystallises from benzene in colourless prisl' 
m; 1 ^'^ — 50°. At above 80°, it loses carbon dioxide. J. j g *’ 


An^de Adda of Phenylsucdnic Add. Richabd ANscHetz, j 
PADil^ALTBR (Annalen, 1908, 361, 73 — 78). — It was found previous" 
(Abstr., 1907, i, 766) that the action of ammonia or of substituted 
. ammonias on ' phenylsucdnic anhydride leads to the formation f 
phehybuccin-^-amic acids, COjH-CHPh-CHj’CO'NHR, the basic grou 
combining with the carbonyl of the more feebly acid cirboxvl 
Lilttgen, on the other hand, on treating phenylsucdnic anhydride 
with ammonia, converting the re.sulting add into the silver saltyind 
heating this with ethyl iodide, obtained small amounts of Slitisvi 
pbcnylsucdn-o-amate, NHj-CO-CHPh-CHj-COjEt, which he prejMred 
also by the action of potassium cyanide on ethyl benzylidetie- 
mdonate and distillation of the resulting ethyl hydrogen fl-carbamvl- 
henzylmalonate, NH 2 't! 0 'CHPh-CH(C 02 Et)‘C 02 H(Z>w.,Bonn, 1899) 
The comparison of these results made it appear probable that the 
action of ammonia on phenylsucdnic anhydride leads to the formation 
of a mixture of phenylsuccinamic adds, the yS-amic acid being the chief 
product, and that LUttgeu’s esteriOcation product was a mixture of 
esters, from which he isolated only the more sparingly soluble isomeride. 
These views have now been confirmed. 


y?- Ethyl phenylsucoin-o-amate, prepared by the action of concentrated 
sulphuric acid on ethyl yS-cyano-/S-phenylpropionate, has m. p. 173” 
(167°: Lilttgen, loc. cit.). 

' When converted into the silver salt and heated with ethyl iodide at 
50 — 60°, the product of the action of ammonia on phenylsuocinic ' 
anhydride yields chiefly a-ethyl phenylsucdn-j8-amate together with 
small amounts of the /f-othyl a-amate. By converting the mixed amic 
acids into the corresponding methyl esters, which can be readily 
separated quantitatively, it is shown that only about 5% of the 
reaction product is the a-amic acid, the reaction of the anhydride with 
ammonia taking place to the extent of 95% according to the rule 
previously laid down. G. Y. 


Wandering of Alkyl Groups During the Distillation of 
Either Acids. Jacques Poi.lak and H. Feldschabek (Momtsk, 
1908, 29, 139 — 155). — lditro-2 : 3 : 4-trimethoxybenzoic acid when dis- 
tilled was found by Poliak and Goldstein (Abstr., 1907, i, 320 ) tube 
converted into the methyl ester of the acid. The object of this 
investigation was to ascertain whether the esterification of the acid 
depends on the presence of the uitro-group, and to what extent the 
change is influenced by the number and positions of the methoxy- and 
nitro-groups. The following substances were distilled under the 
ordinary and under reduced pressure: nitro-3 ; 4 :5-trimethoxybeii!0ic 
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acid, dinitroaBisiCj^pjj^g^^c 4 :.5^iinethoxyb§n2oic acid, 
o-metlioxybenM(j5!^pS^gW^^bwfe))td '^C^Uii%.|i®ip Mid. The 

results obtaini^ ^ of a 

nitro group in the 'Imfiffedule ' decreases the atahilfty of 'tScf adid and 
favours the formation of the ester; thus, nitro-3 : 4^; 6-triniethoxy- 
benzoic acid And' dinitroaniaie acid are largely converted.'intfl^thelr 
methyl esters when distilled in a vacuum. (2) An increase Jaftihe 
number of, nitro-groups is accompanied by a marked decrease in 
stability ; thus, dinitroanisic acid decomposes with the formstion of 
the methyl eater when distilled under a pressure of 12 mm.,’ whilst 
nitioauisic acid is only partly converted into its ester when slOwjy 
distilled under a pressure of 40 mm. (3) The methoxy-acids which do 
not contain a nitro group may be distilled in a vacuum without under-.' 
going decomposition. o-Methoxybenzoic acid, when distilled luj^er 
the ordinary pressure, decomposes, yielding a mixture of methyl 
salicylate and methyl o-methoxybenzoate. Anisic acid and, siore 
especially, TO-methoxybenzoie acid are far more stable than the ortho- 
compound. However, the methyl esters of these acids are also formed 
on heating them for several hours at 180 — 270°. (4) Since o-methoxy- 

lienzoic acid deoompo.sea far more readily than 3:4: 5-trimethoxy- 
benzoio acid, it follows that tho ortho-position of.f the groups has a 
greater influence on the stability of the compound than the presence of 
a large number of methoxy-groups not ortho to the carboxyl group. 
3:4: 5-Trimethoxybenzoic acid is, however, far less stable than either 
anisic or m-methoxy benzoic acid. 

Ethyl 3:4: h-lrimethoxybenzoate, 0jH2(0Me)3'C02Et, prepared by the 
action of methyl sulphate and potassium hydroxide on ethyl gallate, 
crystallises in white leaflets, m. p. 53 — 57° ; the nitro-derivative, 
N02'C|,H(0Me)j‘C02Kt, form.s yellow crystals, m. p. 68 — 70°, and 
yields, on hydrolysis, the acid, NO2'C,jH(OMe)3'C02H, m, p. 164°. 

,w. H. a 

Santoninic Acid. Anqelo Angeli and Luigi Marino {Mem. R. 
Jcead. Lineti, 1908, [v]i 6, 385—401. Compare Abstr., 1907, i, 
321). — The following oxidation products of santonin have been obtained 
by the authors. 

Dio.cysantonin, CjjHjjOj, obtained by oxidising santonin in sodium 
lij droxide solution by means of permanganate, separates from benzene 
in crystals, m. p. 26 L°, reacts with phenylhydrazine or bydroxylamine, 
and is the lactone of a dioxysantoninic acid. 

A syrupy ketonicacid, C02H-C0’0,i,H,3(C02H)(C0Me)'0H, obtained 
in the same way as the preceding compound, yields a crystalline 
phenylhydrazone, Cj 5 H 2 (| 05 (N 2 HPh) 2 , m. p. about 100°, which behaves 
as a dibasic acid. Wlien treated with lead dioxide, this ketonic acid 
loses carbon dioxide and yields another ketonic acid, which forms a 
J'henylhydrazone, CjjHjoOjiNjHPb)^, m. p. 114 — 1 16° ' (decomp.). 
Under the action of alkaline permanganate solution, the syrupy 
ketonic acid, CjjHjjOy, gives oxalic, formic, and acetic acids, together 
with an unstable acid, which readily loses two carbon atoms and forms 
a saturated aliphatic acid, heptanetelracftrboxylic acid, 
CeHi2(d02H)2:C(C02H)2, 


0 0 2 
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m. p. 1650 (deoomp.). When 

carbon dioxide, yielding the mht/drtdt, O^^i^O,) m. p. 145 . 

of a heptanetricarboxylio^Acid. . With water, this ^hydride g,vegj„ 
arid G 0., softening at about 88 “ and then melting , with sodiuj, 
M;oSthaalydrile yields a AsptoslrieorJoxyim »«d C H,0, 
m D 127“ When the anhydride is oxidised with chromic 

and sulphuric acids, it yields succinic.acid and ^ p^netncarhoxylk 
r H fCO HI. m. p. about 110“ which may be identical with the 

^® 0 n bating abrade .sample of the heptanetetracarhoxylk acid, aj 
1 j •/!- fi vr O TO t> l41“, was obtained, which, when boiled With 

T. H. P. 


oa^ydride, CjcHi 405, m. p. - - - , 

water, yields an acid, C,„Hi 60 ,, m. p. It . 

The Synthesis of Polypeptides. Emn Fischeb (StomjAr. 1 
AUi W^. Berlin, 1908, 542-653).-The methods emp oyed ,c the 
avThesis of polypeptides from amino-acds are not directly applicable 
when it is requir«^l to combine aminohydroxy-acids. owing to the acta 
of phosphorus pentacliloride on the hydroxyl gioup. It is iomiil that 
?L introduction of the earboincthoxyl group gives the necessary ^ 
teotion,the group being afterwiiids readily removed by hydrolysis. 
The products are, however, optically inactive. 

The reduction of polypeptides with sodium amalgam this vol., i 
8231 zivea poor yields, but derivatives of acetals are readily prepared 
hfiondensfng aminoacetal with chloroacjl chlorides .and treated the 
products with ammonia. 

Chloroacetyl'Uyrosine „ .a.pg Me 

CHnCl‘C 0 *KH’CH(C 0 .ylI)’ 0 H 2 0 tUgMe, 

from chloroacetyW-tyrosine and methyl chlorocarbonate, separates 

:: hot water /s an'oU, 'vhieh slowly orptaUises m thin colon e. 
microscopic leaflets, m. p. 116“ (corr.), [a],. +48 7 . it is leadiij 

Sid. »d '• ;• 

hydrolyses it to 

which crystallises from hut water in small, quadrangular plates, m. p. 

‘'SXSl2'."3i.d b, ft. ...» .1 — 

aminoacetal and chioroacet) 1 chlon o 1 00 “ or dissolving it ■" 

pound thus obtained with aqu^us ^“""“'itoienm in 'deliquescent, 

;ri..r:;r;.,T?s-. ™ i.i« i.r».,i, »' <” 
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not reduce Fehling’s wintion.. The Ityd/roMoride forms microscopic 
lenflete, m. p. IIS'” hydrogen pajafafe, prepared 

by precipitation in alconolio solution, has m. p. about 16(F’ (decomp.) ; 
the pta’ai* crystallises from ethyl acetate in yellow needles. Cold 
hydrochloric acid converts glycylaminoacetal into glycylglycio- 

sldehyde. _ ... 

A form of capillary polarimeter tube is described, having a capacity 
of only 01 C.C., and a pyknometer of about the same capacity. It*has 
heen found possible to make satisfactory determinations ’of the 
rotatory power and density with 0 01 — 0 02 gram of the substance. 

C. H. D. 

Condensation Reactions of ay3-Uneaturated Aldehydes. II. 
jb-nfs ilKERWiK [AnnaUn, 1908, 360, 323 — 347. Compare this voL, i, 

39 ) Vorliinder (Abstr., 1898, i, 27 ; 1905, i, 792) found that cinnam- 

aldehyde and crotonaldehyde i-eact readily with methyl sodiomalonate, 
whilst, on the other hand, Bechert (Abstr., 1894, i, 488) and Hinrich- 
seu (Abstr., 1905, i, 132) prepared eyanocinnamylideneacetic esters 
and cinnamylidfeuemalononitrile by condensation of cinnamaldehyde 
irilli cyanoacetie esters and malononitrile respectively in presence of 
sodium ethoxide; hence it was to be expected that a/3-unsaturated 
aldehydes would condense with methyl malonate in presence of sodium 
ethoxide to form products of the type CURi0H-CHlC(002Me)2. It 
is DOW found, however, that, in the presence of sodium ethoxide, methyl 
malonate reacts with 3 mols. of a/S-unsaturated aldehyde, the product 
having the eon.stitution 

CH(C02Me)2' C HR-CHj-CH [CH(C02Me)j]-C H(CO jMe)- OOjH . 

The mechanism of this reaction is discus.sed, and the conclusion is 
drawn that the first productisCH(OOjMe) 2 'CHll-CH:CH'CH(C 02 Me) 2 , 
which, in presence of the alkali, may undergo transformation into 
CH(C02Mo)2'CHR-CH2’Cli;C(C02Me)j. The present pirper contains 
an account chiefly of the deriv.atives of cinnamaldehyde. 

raitamethyl hydrogen a-phenylprojiane-ayy-lrimalonate, CjjHjjOjj, 
prepared from cinnamaldehyde and methyl malonate, cry.stallises in 
flat needles, m. p. 119 — 120°, loses 1 mol. of carbon dioxide at 
140 — and slowly deoolori.ses permanganate, but not bromine. 
Ihe polycarloxylic acid, obtained on hydrolysis of the ester with dilute 
sodium hydroxide, is an oil. Methyl a-phenyl propane-ayy trimalonate, 
HjJIsqO,,, prepared from methyl cinnamylideneinalonate and methyl 
malonate, or by esteiiSe.ation of the pentaniethyl hydrogen ester by 
means of methyl alcohol and hydrogen chloride, crystallises in mono- 
clinic prisms, m. p. 86 — 87°. 

Knoevenagel and Herx's supposed methyl cinnamylidenedimalonate 
(Abstr., 1905, i, 63), prepared by the action of cinnamaldehyde on 
methyl malonate in piperidine solution, is now found to be methyl 
cinnamylidenemalonate, m. p. 67° (Thiele and Meisenheimer, Abstr., 
1899,1,603). 

ji-J‘hsnylpimelia-i acetic add, 

COjH-OH2-CHPh-CH2-CH(CH2-C!02H)2, 

IS formed together with smaller amounts of l-phenylcyc\ohexane-Z-one- 
-(‘.cetic acid when the pentamethyl hydrogen ester is boiled with 
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bromine in _ _ 
methyl bromid^!^ , 
crust&jB, p. /iilr^l42'’, -juid iff 


^ dioxide asd 
OfystalJinj 


broomW The mtthyl ester, Cjglfj^O,, is a colourl^ 6il. When boiiej 
wijh sodium and small amounts of alcohol in toluene Solution, this 
eBtetiS"60Bverted’into methyl l-phmyUycXQhesxme-Z-aM-i-carhoxijlat^^ 

o«fi«e. CHg<^°'^®^*^5>^H-CH3-COgMe, which crystallise, ^ 

whi^jlbedles, to. p. 139—140°, and does not give a coloration with 
acholic ferric chloride. When heated above its to. p ,or on prolonged 
boiling in alcoholic Bohitioo, the keto-ester is transformed into the 
eno& modification, which is crystalline, gives a bluish-violet coloration 
witji ferric chloride, and is unstable, decomposing partly and chang. 
ing intx) the keto-ester when brought into contact with water. Xte 
jA^ylhydrazo^ia of the keto-6.ster, crystallises in yelk^ 

needles, in. p. 142 — 144*^ (decomp.). When heated with hydrazine 
hydrate and methyl alcohol, the keto-ester is converted into mthyl 
l~pl^^yo\ohexa7ie‘^ : ^-pyrazol(me-^-<M:eiaUt 


^HPh- 








CH5-CH(CH3-C02M6)-CH 
which crystallises in white needles, m. p. 230 — 231° (decomp,), givjj 
an intense brownish-ied coloration with alcoholic ferric chloiide, and 
is soluble in dilute alkalis. 

l-.Phei)fylcj/ofohexan-3-one-5-acetic acid, CjjHjjOg, formed by 
hydrolysis of methyl l-phenylcjcfehexan-3-one-4-carboxykte-5-acetate 
with acids, crystallises in white needles, m. p. 118—119°, and is 
identical with the by-product of the hydrolysis of pentamethy! hydro- 
gen diphenylpropane-oyy-trimalonata The sodium, silver, and copper 
salts are described. The phenylhydrazons crystallises in yellow 
needles, m. p. 166 — 167° (decomp.). The methyl ester, CjjHijOj, trans- 
parent needles, m. p. 81°. The action of bromine on the acid leads to 
the formation of hydrogen bromide and a white, crystalline suktMu, 
m. p. 174° (decomp.), which contains bromine. 

Methyl benzylidenedimalonate, CHPh[CH(C02'Me)2]2, prepared by 
condensation of benzaldehyde with methyl malonate in pre.sence of 
sodium ethoxide (compare Hinrichsen, foe. eit.', Staudinger, Abstr,, 
1905, i, 736), forms prismatic cry.stals, m. p. 64 — 65°, and, when 
hydrolysed with concentrated hydrobromic acid, yields ^-phenyiglutaric 
acid,m. p. 142—143° (138°; Vorliinder, Abstr., 1902, i, 309 ; 139'5": 
Staudinger, loc. cit.). 

Methyl o-nitrobsnzylidenedimalonate, prepared from o-nitrobenz- 
aldehyde and methyl malonate, forms white crystals, m. p. 94—95°, 
and, on hydrolysis with concentrated hydrobromic acid, yields 
jS-o-nitrophenylglutaric acid (Abstr., 1907, i, 534). 6. 


Constitution of Bllagic Acid. Josef Hebzio and Jui-ics Pous 
{Mamish., 1908, 29, 263— 280).— The correctness of Graebe’s formula 
for ellagio acid (Abstr., 1903, i, 262) is further emphasised by the 
preparation of the following compounds from ellagio sa - 
2 : 3 : 4 : 4' : 6' : 6'-hexamethoxydiphenyl-6 : 2'-dicarboiylic acid (I), i * 
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peutamethoxj ’ 


JmIods of methyl 2-liydroxy-3 : 4 : 4' : 5' : 6'- 




I. 0Me<: > -• OM< V < Xllfo. 

OMeOMe COjH OMrOMe 

In carrying out methoxyl determinations with these substaia^;' it 
vas found necessary to add repeatedly small portions of..jatrong 
l' driodic acid, and to boil until methyl iodide ceased to be eTolyed j 
this often required seven to fourteen hours. >, 

Tetramethylellagic acid is readily prepared by acting on elkgio 
acid with an ethereal solution of diazomethane (compare Gfoldschmi^t, 
Abstr 1905, i, 900). It is converted into a mixture of m^yl 
2 ■ 3 ■ 4 : 4' : 5' ; 6'-hexamethoxydiphenyl-6 : 2'-dicarboxylate and oflne 
lactone of methyl 2-hydroxy-3 : 4 ; 4' : 5' : 6'-pentamethoxydiphel4jrl- 
6 • 2'-dicarboxylate when boiled for sixteen hours with methyl iodide 
and potassium hydroxide in alcoholic solution. . 

Melhvl 2 : 3 : 4 : 4' : 5' ; &'liexamelhoxydipkenyl-Q : 2’-dicafbgxytaU, 
C H.,(0Me)„(C02Me)2, crystellises in two forms : small, coarse crys- 
tals, m. p. 109—111°, and slender, white needles, m. p. 90—95°. It is 
hydrolysed when boiled with an alcoholic solution of potassium 
hydroxide, yielding the acid, C,2Hj,(0Me)^(C02H)2, m. p: 340°. 
Both the ether acid and its methyl ester are converted by hydriodio 
acid into ellagic acid. * 

The ketone o( methyl 2-hydroxy-3 : 4 : 4' : 5' ; Q' pentcmethtxcydiphmyl- 
i'.i'-dkarboxylate, Ci3H202(0Me)5-C02Me, m. p. 109—111°, when 
hydrolysed with alcoholic potassium hydroxide, is converted into 
i-hydroxy-3 ; 4 ; 4' : 5' ; 6'-pentamethoxydiphenyl-S : 3' -dicarboxylie acid, 
OH'CijH 2(OM6)5 (COjH) 2, m. p. 200—203° (decomp.). The latter 
compound, when treated with diazomethane, yields the above men- 
tioned methyl hexamethoxydiphenyldicarboxylate. 

Preparation of Ellagic Acid [with Marianne von Bronneck.] — T he 
accuracy of Ernst and Zwenger’s statement {Annalen, 1869, 1^, 32) 
that ellagic acid is formed on treating ethyl gallate with sodium 
carbonate or ammonia in the presence of air seemed doubtful^ since 
gallic acid when treated with potassium hydro.xide yields galloflsfVin ; 
their work was therefore repeated, and found to be correct. Ellagic 
acid is also formed from methyl gallate in the same way. Details are 
given for obtaining the best yield of ellagic acid from ethyl gallate. 

W. H. G. 


Resoflavin and its Analogue from Gallic Acid. Josef 
Heezio and Rudolf Tscherne {Monatsh,., 1908, 29, 281 — 294. 
Compare Perkin and Nierenstein, Trans., 1904, 87, 1412). — A con- 
tinuation of work previously published (Abstr., 1907, i, 421). When 
the ether ester, Cj^H 302 ( 0 Me)j, obtained from resoflavin is heated 
with a dilute potassium hydroxide solution, it is converted into the 
ether acid, C 02 H-Cj 2 H 3 (OMe) 5 'COjMe {loc. cit.), but when heated with 
strong aqueous potassium hydroxide it yields tlie ether acid, 
C,2H3(0Me)3(C02H)2, 
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Since resoflavin when heated with zinc dust yields fluoreus ’i. • 
evidently a derivative of diphenyldimetholide; two of the bvi' i 
groups probably occupy positions 4 and 4' iii the diphenyl 
but the position of the third is still uncertain. 

The analogue of resoflavin obtained from gallic acid by oxidaf 
with ammonium persulphate is gU*'’'' 
to be a monohydroxyellagio acid hav'"' 
the annexed constitution, since it is 
verted into the ether ester, Cj^HO, (0511 
when treated with potassium hydrMid 
and methyl iodide; the ether ester * 
hydrolysis yields the ether acid, C,„H( 0 Me),(C 02 H),. 

[With S. Kpstein.]— The ether ester, C|jH30.^{0M6)j (Herzig aad 
Tscheme, loc. cit.), when boiled with a strong solution of potassiu 
hydroxide in dilute alcohol, is converted into 3 (or 5) ; 2 : 4 : 4' •. G'-mtti™ 
methox^iplitnyl-G -.i'-dicarboxylic mid, C,2H3(OMe)5(CO,H), crvstal 
lising in white needles, m. p. 247 — 249°. ' ^ 



''CO-O 


[With Mahianne vox Broxneck.]— The product obtained by till 
oxidation of gallic acid with persulphate (flavellagic acid) is couvcrtsl 
by diazomethane into the ether ester, C,jHO,(OMe)j, m. p. 245°, Jj ig 
converted by methyl iodide and potassium hydroxide into miOnjl 
3 : 4 ; 5 ; 6 ; 2' : 3' : i' ■ heptamelhea/diphenyl-H : -dicarboxylate 
C,5H(0Me)-(C02Me)j^ 

m. p. 83 — 87°, which, on hydrolysis with potassium hydroxide, yieljg 
the oc(d, €,jH(OMe)j(COjU) 2 , m. p. 163—167°; it crystallises with 
IHjO, and then has m. p. 95—100° (decomp.). \V, h, G. 


Glaucohydroellagio Acid. Ma.ximioian Nieres.stein (&r,, 1908, 
41, 1649 — 1650). — With the object of a.scertaining whether ellagic acid 
on reduction behaves like tannin (compare Nierenstein, this vcil.,i,<)0), 
the formation of glaucohydroellagic acid from ellagic acid has been 
investigated (compare Rembold, this Jouro., 1876, i, 592). It is found 
that glaucohydroellagic acid i.s identical with pentabydroxydiphenyl- 
methylolide, described by A. G. Perkin and Nierenstein (Tr.ins., 1905, 
87, 1420). W. II. U. 

Xanthophanic Acid. IV. {Carl Liebebmakx and Simor 
Linde.nbau.m (Ber., 1908, 41, 1607 — 1619. Compare Abstr., 1906, i, 
556; 1907, i, 889). — It wa.s shown previously that the broraophenyl- 
hydrazone prepared from the “ transformation product " of xantho- 
phanic acid is a derivative, not of thi.s, but of methyl resacetophenone- 
carboxylate. This is now found to be the case also with the hydrazone 
formed by the action of hydrazine on the “transformation product." 
When heated alone or with glacial acetic nci4, the hydrazone, 
CO,,Me-C3H.,(OH),-CMe;N-NHg, 

yields hydrazine and a lemon yellow compound, which must have the 
constitution N 2 [C-Me'CgIf,,(OH)g'CO.,jre].„ as when boiled with dilute 
sulphuric acid it forms hydrazine, methyl alcohol, and resacetophenone. 
These substances have now been prepared synthetically. 

Eesoreinol dimethyl ether is converted by means of hydrogen 
cyanid? laqi^hydrochloric acid into jS-resorcylaldehyde dimethyl ether. 
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which is oxiJised by pota^um permanganate, forming (S-resorcylic acid 
dimethyl other, COsH-C^,(P^e)j [SOjH : OMe : OMe= 1 -. 2 : 4], An 
acetyl group is introducea into tbis by means of acetyl chloride and 
aluminium chloride, and finally the methyl groups are removed by 
treatment with hydriodic acid. This series of changes his been carried 
out also, starting from resorcinol diethyl ether. The resulting acid is 
identical with resacetophenonecarboxylic acidj which is obtained from 
tl,6 “transformation product” of xanthophanio acid methyl or 
ethyl ether, and must have the constitution 

[COjH : OH : OH : COMe= 1 ; 2 : 4 ; 5], 

The methyl ester of the synthetical -acid yields a ;)-bromophenyl- 
hydrazone identical with that obtained from the “ transfoiunation 
product.” On the other h.ind, the hydrazone obtained from the 
synthetical methyl ester differs from that prepared from the “trans- 
formation product ” both in its m. p. and in its solubility. It is con- 
sidered that these hydrazones may be stereoisomerides, the more 
that the lemon-yellow products obtained on heating the hydrazones 
are identical. 

When heated with ethyl ethoxymethyleneacetoacetate and small 
amounts of sodium ethoxide in alcoholic solution, ethyl resacetophenone- 
carboxylate yields trace.s of xanthophanic and gluucophanic acids, but 

the chief product is a.n acid, ft r\ — j,._ 

m. p. 164 — 165’ 


which crystallises in needles, 


The f-bramoiikenylkydrazone of ethylxanthophanic acid, 
C,5H,„0,:N-NH-C„H,Br, 
prepared from ethylxanthophanic acid and p-bromophenylhydrazine in 
benzene solution, crystallises in red needles, in. p. 180—181°, decom- 
poses on prolonged boiling with alcohol, and gives a yellowish-green 
flnore.scence with concentratefl sulphuric acid. 

The products of each stage of the synthesis of resacetophenone- 
carboxylic acid were i.solated and are described. The following are 
new. ■ " 

Resaceloplienonecarbo.r.ylic acid dimethyl ether, 
COMe-OeHj(OMo).,-CO,,H, 

P- 231—233°. The diethyl ether, m. p. 
1 JO— 202 , was obtained mixed with the itwnoslhyl ether. 

Methyl resacetopltenonecarboxylate crystallises in needles, m. p 124°. 
The ester, colourless needle-s, in. p. 94°. The jo bromopheuyl'- 
hj-drazone of the methyl ester, m. p. 227—228° (224°: loo. cit.). 

The hydrazone, prepared by the action of hydrazine on the trams- 
oriiiation product ’ of ethylxanthophanic acid, crystallises in white 
nee cs, im p. 13S , decomp. 150 — 160°, forming the lemon-yellow ozine, 
20 20 8 2 ' P- 327°. The hydrazone, obtained from the synthetical 
methyl ester forms yellowish-green crystak, m. p. 170°, changing into 

the lemon-yellow azine, m. p. .327°. G Y. 

o Nitrobenzaldehyde with Aromatic Hydro- 
Ki ^ Concentrated Sulphuric Acid. Alpked 

D-N’itmh — 1851. Compare this vol., i, 82). — m-and 

sulnhurj' condense with benzene in presence of concentrated 

c aci to form j?i- and j9-Ditrotriphenylmethane (Baeyer and 
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T<*a^p. the auth„, 

"-“itrobetj. 

ald^de u lU^ ^ib^kfeo;^! i^^^Winthroxan heho 

obt&gC^TProm' toluene^ and pHenylanthrbxan witn; out a trace of 
<f^|^,^kwzoplienone (in one experiment) from benzene. To conJrji 
Ui^ i&nlts, o-nitrophenyl p tolyl keioat was synthesised by oxidisiej 
o-nilTophenyl-p-l^ylmetliqne (yellow oil, b. p. 195 — 198712 n,u° 
preimred from o-nitrobenzyl chloride and toluene in prefisnce of 
alnmininm chloride) with sodium dichromate and glacial acetic acid 
K forme thin, colourless prisms, m. p. 155“ On oxidation, ft yijijj 
^^Uro-i-benxoylbmzoic acid, shining plates, m. p. 235 5 — 236“, and on 
redaction with tin and glacial acetic acid, f -tolylanthromn, CjjH,jOK 
yellpw crystals, m. p. 95'5“. J. 0. C. 


The Reaction between Potassium Cyanide and o-Nitrobena- 
aldehyde. Joan Popovici (Ser., 1908, 41, 1851— 18.53).— By thj 
interaction of potassium cyanide and o-nitrobenzaldehyde, the author 
obtained (Abstr., 1907, i, 628) 2 : 2'-dinitrobenzoin, but Ekecrantj 
and Ahlquist (this vol., i, 347) stated that the product of the reaction 
was a mixture of o-nitrosobenzoic acid and o-azoxybenzoic acid. The 
author has now repeated the experiment under the same conditions, 
and confirms the former result. 2 : 2'-Pinitrobenzoin has m. p, 
161—162“ (corn.), and not 1 55-5“ (corr.) as previously given. J, 0. C. 

Synthesis of Pulenone Derivatives from o-Cresol. Km 
Auwbbs and Max Hessenland {Ser., 1908, 41, 1790 — 1816) — The 
product, CjH^jOCIj (Abstr., 1906, i, 947), obtained by the action of 
magnesium methyl iodide on 2-keto l-methyI-l-dichloromethyl-A“. 
cyofoheiadicne, is shown to be a ketone, although it gives none of the 
characteristic reactions of ketones, probably owing to the inhibiting 
effect of the -CHCl., group. When reduced for several days with 
aeetic acid and zinc dust, it yields the ketone, OjH],0, in the form of a 
liquid,' b. p. 63—65716 mm. or 172—1747757 mm., with an odour 
of peppermint. 

The corresponding semicarbazone, Cj(,TIjjONg, crystallises fmin a 
mixture of benzene and light petroleum in glistening needles, m. p. 
129“. The kotonic nature of these products indicates that the 
magnesium methyl iodide has added itself to the double bond, and 
not to the carbonyl group, so that the original condensation product 
is 1 'A'dimetkyl-i-dichioro7nethyl-A^’Cyc]oheicen-S.one, and the reduction 
product, 1:4: i-trimthyl-^^-cjdohexen-S-one or fiy-puleneime, 
(compare Wallach, 1904, i, 74). 

The optical properties of the compounds are in complete harmony 
with these formulce. When reduced with sodium and al^ o > 
flv-pulenenone yields an unsaturatcd alcohol, p9^i6 ' 

as a clear, mobile liquid, b. p. 82— -85°/l5 mm. or 189 /75i mm. 
It has 0-9209 and 1*47398, and when oxidised with chromic 

anhydride yields ^y-pulenenoue. , u • riii 

The product obtained by the action of concentrated sulphuric & 
on dichloro-^y-pulenenone is the isomeric ' 
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when reduced wiiK;ji»iift 'aci3 and zinc dust yields ap-p^tuMone •>»« 

an oil, b. p. 86—88715 mm. or 2d8®/763 mm. It has D1‘ 0-9317 'hnd 
„i«"r’47958. Its semicarbazone crystallises from methyl alcohol: in 
flat, glistening prisms, m. p. 200—201°. lYhen reduced, the e^-ketone 
yields a saturated alcohol, pnlenol, probably identical with Wallaoh’s 
puleuol. as when oxidised it yields pulenone. The formation of this 
saturated alcohol is in harmony with the view that a/3-pnIenenone has 
the ethylene linking in the a^-position with respect to the carhOnyl 
group. An examination of the oxidation products also supports this 
view. When oxidised with permanganate at 0—10°, aiS-pulenenohe 
yields a mixture of Wallach’s oa-dimethyl-y-acetylbutyric acidj'^ the 
Lmioarbazone of which has m. p. 169° (Wallach : 163°), and 
aab-irimethyl-S-hydroxyadipii: acid, m. p. 145 — 148°, which is ut 
soluble in benzene. A bimolecular reduction product, CjgHjjO.Clj, 
is obtained when dichloro a/1 pulenenone is reduced with sodidm 
amalgam, alcohol, and dilute acetic acid ; a small amount is ^Iso 
formed during the reduction with zinc dust and acetic acid, rjt 
crystallises from alcohol, and has m. p. 215 — 225°. 

Dichloro-a/3-pulenenone reacts with magnesium methyl iodide, 
yielding 1:1: i-trwuthyl-i-diekloromelhyleyeMtexan-S^otte, Cj.H,,OCl 5 , 
which has b. p. 135 — 145°/17 — 18 mm., m. p. 73°. 

DihydroxydicUoropulenone {\ •. i-dikydroay>/ \ \ i dhudhyl-^rdicUlwo- 

mthjlcyc\ahixan-Z-one), is formed 

when dichloro-a^-pulenenone is oxidised with a dilute aqueous acetone 
solution of permanganate in the' presence of acid. It crystallises from 
water in compact prisms containing 1H,0; it melts at 70°, then 
solidifies, and melts again at 113°. Its monobenzoyl derivative, 
CnHjjOjClj, has m. p. 182—183°. J. J. g. 

Conversion of Dichloro-a/8-pulenenone into <1‘ ®-Dihydro^- 
lylene. Karl Aiiwkrs and Max Hesse.nland {Ber., 1908, 41 , 
1816 1827), — When dichIoro-a/3-pulenenone (preceding abstract) is 
warmed with alcoholic potash, the chief products arc a monobasic 
uDsaturated acid, CgHj^OjCl, an unsaturated acid, C^Hj^Og, and a 
hydrocarbon, Cgll^ 2 * Tbe chlorinated acid is formed in small quanti> 
ties only, probably according to the equation CgHi^OClj + HjO — 
aflijOsC'l + HCl J it crystallises from light petroleum, haa m. p. 

5 , and is probably $-cbloro~\ i i-di7nelkyl-\^-cyclohexcne~2- 
carboxylic acid. The acid CgHj^Oj can be obtained in larger quantity, 

pun e by conversion into ihe methyl ester and subsequent hydrolysis 
with a cohoho potassium hydroxide. The acid crystallises from dilute 
from light petroleum in glistening, flat plates, m. p. 

] cc volatile with steam, but when heated alone to 

mvK J' ’ .7 7“®^ solution or with alkalis, 
won dioxide is eliminated and the hydrocarbon C„H,„ formed. The 

alml,.?r°^ bromine, and the dibromide when heated with 

w potassium hydroxide yields 2 ; 5-dimethylbenzoic acid. The 
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ester, hash. p.79— D, 0‘997, «„ 147^^5 

and it is only alowjy polymerised. 

•^'■’Sthydro-p-xyltM (1 : i-dimethyU^'^-cychhexadime) is 
ipobile liquid with an ethereal odour. It has Df 0-832, 1-478, ’ 

' The hydrocarbon yields a dibromide, m. p. 240 — 247°, and 
nitrated yields trinitro-p-xylene, The eonslitution of the hydrocarbon 
follows from the formation of this nitro-derivative, and from the 
that acetonylacetone and acetone are found among its product* of 
oxidation. The two ketones were isolated in the form of their p nitjo 
phenylhydrazones. AceUmylacelone p nitropkem/losazone, 
C2H,(CMe;N-NH-C„H^-N02)j, 

crystalliees from glacial acetic acid or boiling amyl alcohol, and haj 
m. p. 210—212°. J, J, s. 

Derivatives of Resaoetopbenone. Wn.iT Dause (fier,, ][)08, 
41 , 1619—1625). — The compounds described were prepared in or(jBr 
to compare them with the resaeetophenone derivatives obtained from 
xanthophanic acid (compare this vol., i, 548). Kesacetophenonehydraymt 
OH 

OH<(^^^^CMe:N'NH2, obtained by tbe action of hydrazine hydrate 

on the ketone in absolute alcohol, crystallises in white needles; on 
boiling with glacial acetic acid or heating at 125°, the aziru, 
C.oH.,0,N^ 

is formed, crystallising from nitroheiizene in yellow needles, m, p. 307’, 
Resaeetophenone gives only a mono.acet,ate on boiling with sodium 
acetate and acetic anhydride (m. p. 72—73°, Nencki and Sieber, 
Abatr., 1881, 591), the phenyllii/drazone, C[«H]503N.j, of which forms 
golden-yellow needles, m. p. 130°. Bromination of resaeetophenone 
gives Z : ^-dibroraoresa^tophenom, C,;HBi-.,(0H)2-C05Ie, crystallising 
in needles, m. p. 173- -1 74°; the kydrazone, CjHgOjNjBrj, forms 
glistening, white needles, and .at 145° or on heating with glacial 
acetic acid passes into the az'me, CjjHi.jO^NjBr,, yellow needles, 
m. p. 340°; the phenyUtydrazone, C„H,.,02NjBr2, crystalli.scs in white 
needles, m, p. 162°, Beozylidene derivatives are obtained on heatieg 
the dibromoresacetophenono with the aldehyde and concentrated 
sulphuric acid at 100°; benzijlidemdibromarenacelophemne, 
OiiHBr.2(OH).,-CO-01i;CHPb, 

forms greeni.sh-yeilovv needles, m. p. 165°; the m- and p nifroJsnryl- 
idene derivatives, OijHjOjN Brj. are greenish-yellow, and have m. p. 
236° (decomp.) and 228° re.spectively. 

Sibroitim'esacelophmone diacetale, C,jH,„0,5Br2, crystallises iiom 
alcohol in needles, m. p. 104—103°, and on oxidation with chromic 
acid in acetic acid gives 3 ; 5-dibromo-2 : 4-dihydroxybenzojc ana 
(Zehenter, Abstr., 1882, 193), a result which establishes the position 
of the bromine atoms in dibromoresacetophenone. „ v. ■ r 

Bromodinilrodi}iydroxyhenzoicacidftd^v{^ 0 ^^{ 0 ^\'bdO^, 0 ^ nc 
when dibromoresacetophenone is warmed with three times its weig o 
nitric acid (D 1-4), crystallises from water in yellow needles, m. p 
187°; the si/rer salt, C,H.20sN.,BrAg, is an unstable, orange-yelio* 
powder ; the methyl ester, C,^H5dsN2Br, forms white needles, m. p. 1 ■ 
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Wlien, however, the di^omoresacetophenene ia kept cool during 
nitration, brorrudinitroi-esgi^htnom, CjHjOjNjBr, is formed, which 
crypti'illises in yfillowish-whibe Deediea, no. p. 148®) the potassium and 
sodium salts are golden-yellow ; the diacetate, Ci^HjO^N.Br, crys- 
tailiftBS in white needles, m. p. 177®) the phenylkydrazonce 

in red needle.s, m. p. 236“; the hydrazone, CgHyO^N^Br, in brown 
needles, uecomp. 161°; the azim, CisHijOjjNjBrj, is yellow, m. p. 
330= W. E. 


1 : 8-Diketones. III. Paul Rabe (Amiakn, 1908, 360, 265 288. 

Compare Abstr., 1904, i, 747). — The author has continued his work 
on the synthesis of dieyclic keto-alcohols containing a bridt>ed linking 
by transformation of aemi-cyclic 1 : h-dikctones. ° ° 

Transformation of Ethyl y Benzoyl-a-acetyl-fy-diphtnylbutyrale into 
a Cyclic Keto-akohol [With Richard Ehrenstein.]— When deoxy- 
benzoin is condensed with ethyl benzylideneacetoacetate in presence of 
sodium ethoxide, the sodium compound of ethyl y-henzoyl-a-acetyl- 
liydiplmytbutyrafe is obtained, which, on treatment with ice-cold 
dilute Bulphurio acid, yields the ester as a pale yellow, viscous oil 
giving a violet coloration with alcoholic ferric chloride. This, slowly 
when alone, or more rapidly by treatment with alcohol, is transformed 
into ethyl 1 :2 : 3-triphenylcycfohe.\an-l-ol-5.oDe-4-carboxylate, m. p. 
123', .alcoholic solutions of which, when freshly prepared, do not give 
a reaction with ferric chlor ide, but when boiled for some time give a 
violet coloration. The substance therefore, on boiling, is partly con- 
verted into an etwlic modification ; this is obtained as a viscous oil by 
treating the sodium derivative with dilute sulphuric acid. It is 
quickly converted into the ketonic form in pre.seiice of alcohol. 
Jtthyl 2:3; i4riphenyl-\ ; G-dimethyl-l : A-dihy<lropyridine‘5~carboxylate, 
obtained by mixing the sodium compound of ethyl y-benzoyl-a-acetyl- 
/iydiphenylbutyrate with methjlamine hydrochloride in alcoholic 
methylamine solution, ha.s m. p. 88°. Ethyl 5-methylimino-l : 2 : S-Irv 
yhenyhydohexan-hol-i-carboxylate, m. p. 108°, results on mixing ethyl 
1 :..:3-tnpheny%cfohexaa-l-ol-5 one-4-carbo.\ylate with alcoholic 
methylamine. 

focyefw Alcohols with Bridged Lmkmgs [With Max Jahr.I— 

Me ^ t.c,itment with 

hydrosylamine, furnishes two stereoisomeric oxime.s. The a-oa:me, 
no separates on pouiung the mixture on to ice, has m. p. 201°, and 
utiuris benzene of crystallisation when crystallised from this solvent. 

alcohol, it yields the corresponding 
liquor Lo ^ ojeime, isolated from the mother 
> • P- 145 , and on^reduction furnishes the fd-amine, m. p. 

CHo'CMe OFT Both these amines have the com- 

" CFT ' ^ position of a 7-an«no-l-met/ry7dicyclo-[l : 3 : 3]- 


NH 


'2 ?11 CH, CH„ noaan-5-ol (annexed formufa). The“;3-amine 


\ i y - 

CiHyC(OH)'CH 2 farms a hydrochloride, m. p. 272 — 275 

pi'^rolonale, docomp fisTTnfio “ 7“"°" depomp. 238°, a 

278^ a met/iiodidef decoinp. 
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reduction with sodium and alcohol, it gives 1 ;S-d»BiMAp<dicjolo-[l :3;3] 
1-diol, m. p. 195“, and on treatment with hydriodic acid aod 
pKm^o^s, 1 : 3-dim«iAyldicyclo-[l : 3 ; i] nonane, a colourless, volatile 
ifbuidT l). p. 195 — 2007750 mm. Dimothyldicyciononanolone fonjs 
afc|lo«tnM, m. p. 186—187°, and a ^oxmne, m. p. 140— Ul”. n,, 
former gives the corresponding a-amine, m. p. 203 — 204°, and the 
lattw the famine, m. p. 155° The hydrochloride, decomp. at 
266—268°, the pierale, m. p. 225 — 227° (decomp.), the picrolonau, 
decomp. -at 274—275°, and the methiodide, decomp. at 220-223", of 
the latter were prepared. J. C, C. 


. Method for the Determination of the Configuration of 
a-bioximes. Leo Tschooaeff (Her., 1908, 41, 1678—1684. Com-, 
pare Abstr., 1905, i, 743).— The fact that, of the various stefea. 
iforaerides of an a-dioxime, the sj/n-modification alone yields eomplft 
metallic dioximinea is utilised for the determination of the configoj. 
ation of dioximes. Stierlin’s a-anisildioxime (Abstr., 1889, 512), 
Hoffmann’s a-ouminildioxirae (Abstr., 1890, 1143), and a-furildioam 
(m. p. 166—168°) are thus shown to possess the syn-contguratioD, 
whilst Werner and Bloi;h’s two stereoisomoric 0 : e'-dichlorobeazil- 
dioximes (Abstr,, 1899, i, 753), which do not form coloured comples 
metallic derivatives, must be the amphi' and the (znft-njoilidcatioDS, 
An interesting illustration of the method is given by Boeiis’ stereo- 
isomeric methykni.sylglyoxaldioximes (Abstr., 1894, i, 72). The 
modification, m. p. 125°, obtained by Angeli’s method of reducing the 
corresponding peroxide, is probably the umpAt-dioxime, and, in accord- 
ance with the rule, does not form dioximines. By heatiog, it is trans- 
formed into an isomeride, m. p. 207°, which does yield dioximines, and 
has consequently the ayn-configuration, although Angeli s researches 
on purely aromatic peroxides show that the ampAi-dioximes obtained 
by reduction are converted into onfi-dioximes by heat. An explana- 
tion is offered of the abnormal behaviour of the preceding aliphatic 
aromatic dioxime. The nickel and the ferrodipyridim dioximmes of 
a-anisildioxime and of a-furildioximo are described shortly. -■ - 


Diethoxybenzoquinone. JacquES Pollaio and J. 

(Monalsh., 1908, 29, 135— 138).— Will has stated (Abstr., 188b, Hi] 
that some dimethoxybenzoquinone i.s formed on addmg 

trimethyl ether to concentrated nitric acid, whilst according to Muter 

(Abstr., 1892, 716) pyrogallol triethyl ether is not converted mto 
diethoxybenzoquinone when added to nitric acid in g'“oia 
This difference in the behaviour of the two ethers has bee 
investigated. Schiffer’s work has been related and conh 
when, however, the trimethyl ether is treated in the 
partly converted into dimetboxybenzoquinone. it ^ ® solotiw 

if -the mixture of nitric and glacial acetic acids is a e .jisthosj- 

of pyrogallol triethyl ether in glacial .Tl in wide 

benx^uinone is formed. The latter compound crystallises 
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1900, 


needles, m. P- 

i,290). . 

Bornyl Palmltate. 0. voH Sobbe (J. pr. CAom., 190$; |m 

510—512). — Bornyl palmitate is best prepared, by the ^acti^fi-ol 
nalmityl chloride, which has been distilled over sodium, on the S0dt^.iD 
ilerivative of borneol’in boiling ethereal solution. The borneol shbl^d 
Orst be freed from isoborneol by the alcohol sulphuric acid method. 
The ester crystallises in glistening, white scales, m. p. 67 — 68“.-'" 

G. Y. 


Preparation of Acetals by Claisen’s Method. Alexabdeb 
E. Abbusoff {J. Russ. Phyn. Chem. Soc., 1908, 40, 637— 652).— Pftrt 
of this paper has been already publi.shed (Abstr., 1907, i, 749). -'y-' 

Tlie action of ethyl orthoformate on menthone or pulegone ift 
presence of sulphuric acid yields the unstable acetal of menthone or 
pulegone, which, under the conditions of experiment, decomposes, giving 
ordinary alcohol and the ether corresponding with an unsaturated 
ilcohol. Thus menthone yields the ether, CjolIj^'OEt, b. p. 83 — 84“/ 
1 mm., Uf 0 8749, and pulegone the et/ter, CjoHjj-OEt, b. p. 
[17-97-5712 mm., ].)“0'9047. 

Camphoracektl, CjoHu/OEt),, prepared by the action of ethyl 
nthoforniate on camphor in presence of sulphuric acid, is an almost 
oulourless liquid, b, p, 119—120716-5 mm., DJ 0-9632, D® 0-9462. 
tlosiJes camphoraoetal, this reaction gives a compound, b. p. 
32—83715 mm., which contains C, 72-73% and H, 10-62%, and is 
probably a compound of camphor and alcohol analogous with the 
so-called chloral alcoholate. 

Methylmenthone, prepared by the action of magnesium 

methyl iodide on menthone, is a colourless, pleasant-smelling liquid, 
b, p. 103717 mm,, 215-57749-6 mm., DJ 0-9121, D, 7 0 8970. 

T. H. P. 


Chemical Action of Light. XII. Giaco.uo L. Ciauician and 
PaulSilbee {Atti R. Accad. Lincei, 1908, [v], 17, i, 576—582; Ser., 
1908 , 41, 1928 — 1935. Compare Abstr., 1907, i, 537 ; this vol., 
i, 277 ). — When dissolved in aqueous alcohol and subjected to the 
prolonged action of* light, dihydrocarvone, like other cycfoketones 
{loe. cit.), yields an aliphatic acid and an aldehyde, whilst carvone is 
almost completely con-verted into an isomeric compound under the 
same conditions. 

Hie products yielded by dihydrocarvone are (1) the acid, 
CHjMe-CH2-C'H2-CH(CMe:CHj)-CH^-C02H (1), 
which is an oily liquid, b. p. 135— 137”/12 mm., 254-57758 mm., and, 
when boiled with sulphuric acid diluted with its own volume of water, 
IS transformed into the isomeric lactone, 

CH,M6-0H,-CH,-0H<®^"iV^ (1), 
b. p. 264-265“ ; (2) an aldehyde, ' 

CHMe:CH-CH,-CH(f!Me;CHj)-CHj-CHO 
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which was not' separated, hut was.conve||^' into the 


• • ' tr- '■ . .. ’ “orrespoaJin 

hjdroxamic acid, andf this, by boiling wifE* aqaedna sulphuric ■ ^ 


.CMe,-^ 


aria 


into the taeione, CHMe:CH‘CH 5 *CH<^jj —CO' ^®®~267‘ 
O.ir7one yield8 {])an i.«oraeric compound (annexed formula! 


,CH,-Ca-CIL 


100“ b. p. 206’5“, which has the 


noruisl 


molecular weight in freezing acetic .ccij 
CH— CH.'CMe, I (!) closely resembles camphor in odour 9 >i.t 

\^CMe:6o pearance; its o.h>J. O.^H.JoiV 
126 — separates from li 


p. 

. ^ pstroleud) 

large, monoclinic crystals [Boerjs: ^ : c = 1*1057:1:0 6333- 


^-67°36'], and its semicurbazone, CjjH^jONg, crystallises from alcohol 


in large prism? 


HijON, 

p. 239^; (2) a small 
0,„K,sO, b. p. 218 
that of roses. 


proportion of an oilv 
223“ which has an odour 
T. H. P. 




Action of Magnesium Methyl Iodide on Carvenone and 
Pulegone. Hass Kupe and F. K.m.mericu (Ber., 1008, 4i, 
1750 — 1754). — The action of magnesium methyl iodide on carrenone 

leads to the formation of an unstable 
tertiary alcohol, which loses water, forming an unsaturated hydro 
carbon, which must be 2-methylcarvenene, 

since its molecular refraction is considerably higher thac the calcu 
lated, as is also that of earvenone. It has been shown by other 
authors (Wallach, Abstr., 1895, i, 672 ; 1904, i, 752 ; 1905, i, 450, 
Knoevenagel, Abstr., 1897, i, 606) that in regard to their molecular 
refractions, o/S-unsaturated ketones resemble alcohols with two 
ethylene linkings. The high molecular refraction of the unsaturited 
hydrocarbon agrees with the presence of two conjugated ethjleue 
linkings. The hydrocarbons obtained in the s.ume m.tnner ftoui 
carvone, dihydrocarvone, pulegone, and tsopulegone (this voh, i, 433), 
which contain an ethylene Jinking in the 4(8)- or (8)(9)-positioii, 
have normal refractions, and hence cannot contain conjugated ethylene 
linkings. 

The hydrocarbon obtained by the .action of methyl iodide on 
pulegone, CHMesC^^^.^^^CX’Mej, must be 3-methyl-A'"'’-meiilhi' 

diene, 3-methylene A‘'’* terpeue, 

Cmie<™*l2^^|^>CX'Me2, as stated by Urign.ard (Abstr., 1901, 
i, 679). * * . . 

2-Meihylcarvenene, is a colourless, mobile oil, b. p. 86— 8i / 

10 mm., 0 S563, nS* 1'49613, [a]u +0*67° has a sweet flavour, and 
is nob reduced by sodium and boiling amyl alcohol. As the hydi’fr 
carbon does not contain an asymmetric carbon atom, the sma 
rotatory power must result from tho presence of an impurity. 


3Afethyl-^*'*^-ineYiihadiene, 


is a colouiless, mobile oil, h. p. 
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71_73710 mm., D“ d;8402. 1-47262, [<.]“ -81-41° -96-89°, is 

not reduced by Eodium and amyl alcohol, and when oxidised by 
putfis.-iuiQ permanganate yields acetone and an acid, which crystal- 
lises in "bite prisms, m. p. 153 154°. A mixture of this acid with 

jdipio acid, m. p. 149—150°, had m. p. 120—127°. G. Y. 

Isomerisation Phenomena during the Preparation of 
Cadinene. Nicolaus Lepeschkin {J. Russ. Rhys. Chem. Soc., 1908, 
10, 698 — 699).— In order to iuyestigate the genetic relations of 
he sesquiterpenes obtained from' oleum cadinum, the author has 
itiidied the actions of hydrogen chloride and .acetic acid on cadinene. 

Cadinene dihydrochloride decompo.ses on heating, yielding cadinene 
exhibiting Hie following constants ; b. p. 148— 149°/20 mm., D“ 0-9172, 
)i„ l'5l07,’[a]D - 111-28°. Cut on prolonged heating in a sealed tube 
at ISO -200", cadinene dihjdrochloride undergoes isomeric change into 
an unstable chloride, which, yields a sesquiterpene having b p 
]15-H8°/20 mm., Df 0-0061, n? 1-5041, and [a]i,-2-80°; this 
sesquiterpene is probably identical with the one obtained by 
Schindelineiser (this voh, i, 353), and is isomeric with the one previously 
obtained by the , author (this voh, i, 278) by the .action of hydriodic 
acid on the sesquiterpene having [a]„ - 14-12'°. 

IVhjn cadinene is heated with acetic acid at 180 200°, its 

rotation falls from -111-28° to -8°; tho products formed have not 
been investigated. 

The purest cadinene prepared by the author was obtained by the 
action of sodium ethoxide on the dihydrochloride, and has the following 
constants; b. p. 149720 mm. and 271—272° at ordinary pressur^ 
Lf 0 9183, 1-5073, and [a]„ - 1 10'96°. T. H. P. 


Constituents of Essential Oils. Elemicin, a High-boiling 
Constituent of Elemi Oil, and the Displacement of Alkyloxy- 
groups in the Benzene Nucleus by Hydrogen. Fiuepricu W 
8ESIMLEU {Ber., 1908, 41, 1768-1775).— The author has investigated 
the composition of the fraction of crude elemi oil wliicli has tho highest 
boiling point. The specimen studied had D'-" POai, h„ 1-5188, an°d on 
analysis garo figures pointing to the presence of a beuzeno derivative, 
acrompamed by small amounts of a .se.squiterpene alcohol. A fraction, 
lUBi., obtained on* further distillation over sodium, 
la D 1 036, ii„l-54193, avas slightly hnvorotatory, and is considered 


to consist of elemicin, CHMe:CH-C<p||:|:!||^J|®j>C-OMe (!). The 

propenyl group may be formed by intramolecular change of an allyl 
group during the distillation over sodium. Wlien reduced with .sodium 
and alcohol elemicin yields an optically in.active proJzKt, H), 

b j. 12oo /lO mm., D-^'O 994, «„ 1-151-200. O.xidation of el'emkin by 
.ms 0 potassium permanganate in acetone solution lead.s to tho 
crJ !l T? ■ »'t‘;‘metlioifybcnzoicacid. When treated with sodium 
b6n7n *^” reduced to ni-methoxy benzoic .acid, o Methoxy- 

Iiot re.? asaronic, and myristic aciils, on the other hand, are 

>'0t reduced by sodium and alcohol. G. Y 

VOL. XUIV. i. 
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0».«US» ot »»£'l.y4I, “* ““S 

jBttDitfCH with oione in moist benzene sotatioo, 

ceding nbstract).— When jimmied over sodium, yiefds trimethjl. 

defnioin, ^LethylhomogaUic acid, but after distilktion 

homogalkldehyde and Z ,l^Wehyde. Elemicm therefore con. 

acid, C„H„0, 

L7nS“.Vms a ™c%/ estel b. P- 172-183T0 »■. 

t)» 1-153. . ,,.4.5.(rime£tey5«n*«7^«Me).!C!oIJ,,P,,m.p. 

! ,Mazom U„H O.K,, 
76“, b. p. lOo— lu5/ly ,T o'.NOH, m. p. 82—84°, b. p, 

m- P- 218'’. 1'’® ™u“**totrd"«ith Letic anhydride, the ddoxime 

198-200“/10,mm, C„H,>0,N, m, p. 93° 

t “TaO-lsSo ml;, ihich on hydrolysis yields trimothoxyta« 

OIH «*•;»> 

Bebteand Fils .f® um7 Fd'l 6. 15-32).-Oil from i^andal 

Bcr. Itouu-Birtrmid tilh ' , ’1,7,070 lyu 0-3799, {ouu<l 

Wood.-A yield of 3^8% » + „„dyi aeeto 

0-n ester and lUc’ _[<,]„ + 1-5°. after acetyktion 

■“• s 29-2 10'2% ester 

fain -3-2°, D . ^„„„r,iCcation number after acetylation 

calculated as linalyl J^i„alool Oil of Sage from Grasse.-- 

164’6, 51'6% alcohol ' 6.450 , d» 0'915, 0'916, sjpomE. 

Two samples examined, loji, + , 53.7, Climate and soil are 

Sn nu'mbcr 134. af^r ,,„,tants of this oil 

stated to influence the physical strata.— W From tin harl 

Oil from Tetran'Mra polyantha ; p.s 0-8673, saponification 

contains 6% citral, 21’2% cineol, and 31 d/o 5. 

? fal +12-7°, after acetylation -1 10 2 , U 

fruit. |_ajD ^ twricaiinn 172'5 ; contains o^./b y ,.5 

D» 0-9432 ; contains about lOyo J. V. r- 

andestragole(t). 



ORaAHie CHEMISTRY, 


559 


ildehyJe noted aa a con^tjtuept oT the oil may Be an (^}(^ehyde-alcohol 
f tije constitution OMe*C§ffi’CHj*CH(OH)-CHO or • 

" OMe'CX-CH(OH)*OHj-CHO 

[Bull. Soc. 1908, [iv], 3, 330) ” • " 


O' A TT 


Congo-Copal and (White) Benguoia-uopal. A. Engel (4rcft 
Bhfiftn., 1908, 246, 293 305). The portion of Oongo-copal soluble 
in ether yields to sodium carbonate Congacapalic acid, m. p. 

115—118“ (48—60%), a Congocopaloresen (5—6%), and an ethereal oil 
(3_4';i) ; the residue, soluble in alcohol and ether, yii:\A\OongoeopaloUo 
acid, U10H334O, m. p. 108 110“ (22%), and p-Coitgocopcdoresen, m. p. 

175—178“ (12%) ; impurities and ash, 4—5%. For Benguela-copal the 

coi responding results are : Bengucopalic acid, m. p. 134 136“ 

(13—45%), a. Bengveopaloresen (4—5%), ethereal oil" (3—4%), Bengu- 
copcdolic acid, m. p. 114 116“ (a lower hoinologue of Congo- 

copalolic acid), 22%, and fi-Bengucopaloresni, C 3 .,ll 3 ,. 0 .„ m. p. 192 — 196“ 
All tliese substances are amorphous. ' q_ 

Pagopyrum-Rutin. A. Wunderlich (Arch. Pharm., 1908, 246, 
341— 256).— The glueoside from the flower.s of buckwheat [Polygonum 
fit'jopyrum) is identical with rutin from rue and with violaquercitrin 
(viola-rutin) ; it has the formula Co7H3„0|3,31J.,0; 

Tliequercetin trimethyl ether of Waliaschko (Abstr., 1904,i, 760),m.ip. 
1.54“, is hydrolysed by alcoholic potas.sinm hydroxide to methylphloro- 
gUicinol and veratrio acid ; since hydroxyl groups in the ortho- 
position to the carbonyl groups are not directly methylated, this 
substance must he 1 -hydroxy-3 : 3' : 4'-trimethoxyflavanol. It yields 
on acetylation diacclylquercelm trimelkyl elher, m. p, 

170—17 1°. '1 he yellow substance, m. p. 240“, obtained by Waliaschko 
[loo. eU.) is quercetin methyl eth^r, C’ljHoO^.Mc, and yields Utra^ueM- 
qmmlin mahyl ether, CijlljOjiMeAc,, 111. p. 156—157“; this methyl 
ether differs from the three known quercetin monomethvl ethers. 
Acetylrutin, m. p. 114—1 16“, amorpliotus, probably contains nine acetyl 
groups, and would then have the composition C,>7H.,70j3Ac3. G. B. 


Rhamnosides from Capparia apinoaa and Globularia 
alypum. A. Wunderlich (Arch. Pharm., 1908, 246, .256— 259).— 
Ihe above rhamnosides are identical with rutin (compare preceding 

UDstfilCtj. ^ Tj 


Sakurauiu, a ryew Ulucoside from the Bark of Prunus 

Y. Asauina (ilrc/r. Pharm., 1908, 
h™ IS extracted by Water 

oiu the bark of the Japanese cherry tree, and is obtained crystalline 

a by basic aluminium acetate solution, 
oin'^ rom alcohol or ctbyl aretate,it forms white needles, m. p. 

“ I’l dissolves in alkalis with an 

uitense yellow colour ; it yields an amorphous acetyl derivative. 


aud 


C, 


iHjqOjqAcj, 


hvrlrnlr 7 derivative, CjjH,jO,„Bz,, m. p. 227“ On 

) ys s, sakuranin yields equal molecules of dextrose and sakuranetin, 
11 , u !,> crystals. from ethei- or benzene, m. p. 150“. The latter 
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substance contains one methoxyl group, absorbs bromine, and^ 
fused with potassium hydroxide, yields phloroglueinol, acetic and 
hydroxybenzoic adds. Sakuranin is physiologically inejjt, and does 
not produce glycosuria (like pjiloridzin). (j g 

‘ New Eeduction Products of Artemisin. Pasquale 
(Oaisttta, 1908, 38, i, 554 — .559).— According to Rimini {Soc. Ckim 
Kmiia, Jan. 12, 1908), santonin and artemisin contain the same funds! 
mental nucleus, the latter compound containing a hydro.xyl group 
place of a hydrogen atom of the former: santonin, •CO'CHICMe' 
artemisin, •CO'C(OH)lCMe‘. The author points out that artemisin 
cannot contain a hydroxyl group, since it does not yield an acetyl or 
benzoyl derivativOj and, on reduction with zinc dust and acetic acid 
forms a dehydiopinacone, artemisone (compare Bertolo and Ranfaldi 
Abstr., 1905, i, 897). The formation of the latter compound, which 
may be regarded as an oxysantanone, indicates the presence in the 
molecule of a carbonyl group adjacent to a methylene group, 
•t'0-CH,-CMe:. 

The action of various reducing .agents on artemisin has been studied 
the results being as follows. 

Eeduction of artemisin with hydriodic acid and red pho.sphoru8 
gives a good yield of a compound, m. p. 98—99“ crystalli.sing from 
water in shining needles and somewhat resembling artemisic add 
(compare Abstr., 1904, i, 177). Reduction with sodium amalgam 
gives an almost quantitative yield of an acid, m. p. 170°, of which the 
ethyl ester was prepared. Reduction by means of chromons hydrozMe 
yields a small proportion of a substance which retains the laotouic 
linking and a ketonic carbonyl group, and has the same m. p., 
170°, as santonin and, like the latter, turns yellow in the light and 
gives a violet coloration with sulphuric acid and ferric chloride; this 
substance is also obtained by reducing .artemisin with ferrous hydroxide. 
Reduction of the hydrazone of artemisin with sodium amalgam gives 
an acid, ni. p. 110°, which contains nitrogen. T. H. P. 


Nearest Acid Derivatives of the Chloropbyllins. Ieo.'i 
IIakchlewski, (Re?-., 1908, 41, 1808— I8G0. Compare Jharchlewski 
and Sthunck, Tr.ans., 1900, 77, 1030). — Rolemical. A criticism of 
TsvetRs recent communication (this vol., i, 440). W. H. G. 


Tetrahydropyrone Compounds. Pavel Petuenko-Kkitschesko 
and L. Demesteyefe^ (Tier., 19(58, 41, 1096 — 1697). — Ethyl 2;(Jdi- 
phenyltetrahydropyrone-3 : 5-dicarboxylate in cold alcoholic soludim 
reacts with concentrated alcoholic potassium hydroxide to form tliB 


salt, 0<cjil>h'ci?(Ca 

cinnamic, benzylidcnemalonic, and malonic .aeid.s have been isolated, 
and benzaldehyde detected l,y its odour. 


Oxidation Products of Aoonine. TfEixnint Schuize (.Ird. 
Pharm., 1908, 246, 981—292. Compare Abstr., 1906, i, 599).-liy 
oxidation of acouine, (C-.illdC^N), with cliroiuic acid, two subslanrca. 
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C, HaOjN and are formed, of which the former has basic 

a^rl the latter both acid and basic projwrties ; they appear to be an 
auiino alcoliiil and the corresponding amino-acid, and the acid has also 
been obtained by oxidation of the alcohol. 

To the description of the base previously published, the following 
should be added. From analyses of the hydrochloride, the base has 
undoubtedly the formula Cj^HjjOgN, and the alternative formula 
CjjHjjOjN, previously suggested, is now definitely excluded. The 
hydrochloride has [a]* -1-54-37®; the free base, m. p. 157 — 160“, its 
sulphate, and its aurichloride are all amorphous; the hydriodide, 
forms fine needles, m. p. 220—230“ (decomp.i 
On acetylation, a crystalline tetra acetyl derivative, m . p. 233“ (decomp.), 
is formed, and, as the substance was previously shown to contain three 
niethoxy-groups, seven of the eight oxygen atoms are thus accounted 
for, and the formula of the acetyl derivative may be written 
<turichloride of the acetyl derivative 

wa.s aiso analysed. 

Besides having one methoxy-group loss, the base, CjjHjsOgN, differs 
from aoonine in reducing acid potassium permanganate, '’and also in 
forming a methiodide. The latter forms needles from alcohol, m. p. 
222“ (decomp.), and has the composition CjjHjjOgNI. The only 
product which could be i.solated on further oxidation of tho base, 
CjjHjjOjN, was a minute quantity of the hydrochloride of the under- 
mentioned amino-acid. 

The amino-acid, Cj^H.jOgN, is formed from aconine in larger 
quantity than the alcohol if much chromic acid is used. Its hydro- 
chloride forma glassy plates and short pri.sms, soluble in water with acid 
reaction, of the compositiou C5„H,,j05(0Me)3Ni\re,HC!,JH20 (decomp, 
above 250°). The crystalline barium salt, C^sHjjOisNjBajlOUjO, and 
tho crystalline hydrochloride of the amorphou.s "ester 

C,gH,„0,(0Me)3(NMe)-C0.,Me,HCl, 

m, p. 215 — 220° (decomp.), have also been analysed. G. B. 

Carnin© and Inosic Acid. Fk.\nx Haiser and Fhanz Wenzel 
[Monatsh., 1908, 29, 15( — 175. Comjrare Neuberg and Brabm, 
Ab.4r., 1907, i, 1097; Bauer, Abstr., 1907, i, 1098).— Gamine, 
originally obtained from meat extract by Wcidel (Abstr,, 1871, 716), 
is .shown to be an approximately equal molecular mixture of hypo- 
xanthine and a new substance, inosine, so named because it is 
evidently closely related to, and is probably derived from, the same 
parent substance as inosic acid. By slightly modifying the method of 
IVeidel (foe. eft.), the authors have obtained .about 5 — 6 grams each of 
carnine and inosic acid from oue pound of fresh meat extract. 

Inosine, may be separated from carnine by repeated 

extraction with small quantities of water, in which it is fairly soluble, 
or by treating carnine with acetic anhydride and sodium acetate, when 
It is obtained in the form of an acetate, C,„Hj,0.,N,(0Ac)3 or 
2o“n.OjNg(OAc)3, crystallising in glistening, silky needles or 
r lomboidai plates, m. p. 236“ (decomp.). Inosine crystallises in 
slender, silky needles, m. p. 215° (decomp.) ; [a]l?-49'2“ ; [MJii' - 131 -8° 
(ID water) ; 100 c.c. of the saturated solution in water at 20° contains 
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1-615 grams of inosinsi the silver salt, obtained as a gelatinoui 
precipitate, is soluble in ammonia. Inosine is hydrolysed whej 
boiled with dilute sulphuric acid, yielding hypoxanthine pd a 
the oeazone of which, 05 Hg 0 ,(N-NHPh) 5 „ crystallises in micvoscopb’ 
pale yellow needles, m. p. 163° (decomp.). 

Uypoxanthine aurieliloride, C 5 H 40 N,,HAuCl^, crystallises 
glistening, prismatic needles. 5V, H, G, 


True Tannates of Quinine. II. Pietho Biginelh (Gaizetin^ 
1908, 38, i, 559—582. Compare Abstr., 1907, i, 955).— Tlie author 
has prep-ared a number of true and false tannates of quinine and 
has studied their behaviour towards various reagents, the results 
obtained differing in some instances from those of Muraro (this 

vol., i, 451). . . . 

Hydrochloric acid acts on true tannates ot quinine in the ,s,ame way 
as dilute sulphuric acid, first displacing the tannic acid from its 
combination with quinine and then, as quinine salt, combining with 
the displaced tannic acid. Both the undissolved and dissolved portions 
represent psevido-tannates, the nature of the former being imlcpendent 
of that ot the true tannate employed ; the di.ssolved false taouatf, 
being, however, derived from quinine dihydrochloride, varies with the 
particular true tannate used. , • . 

In the action of tannic acid on quinine, .several tannates of qiimine 
are obtained, certain of them being formed in preference to the others 
according to tlie proportions ot the components and the experi- 
mental conditions. ^ , 

All the pseudo-tannate.s of quinine described in the vanmia plaraj- 
copoeias are pi-enarcd from quinine sulphate or disulphalo. They 
mav be distinguished’from the true tannate.s of quinine by the lollow 
ina methods : (1) 0-2-0-3 gram of the tannate is treated with a little 
moderately concentrated hydrochloric acid for a few minutes, alter 
which 2—3 c.c, of w.iter arc added, and in a short time the acid decanted 
away The yellow residue is treated with about 20 c.c. of wator, 
with which it is shaken three or four times at intervals. It the 
residue dissolves completely, tho original tannate is a true “ 

quinine, whilst, if there remains an imdissolved residue, the com- 
pound examined is a psei.do-tannate derived from qiunme sulphate 
disnlnhate ; (2) 0 2—0-3 gram of the tannate is treated mtt 

2— 3 me. of concentrated nitric acid, which is afterwards ? 

heating on a water-batii. After cooling, the residue is '™ 

20-30 C.C. of water and filtered, the filtrate bemg heat I to , 
with a few drops of barium nitrate solution and 

gradual deposition of barium sulphate ® „jtes oI 

^ The following repre,sent the compositions of the true t. ^ e ^ 

quinine described by the author, the ^ 

being indicated in brackets : L q ^' 43 . 14 ) ; 

2C>:;o;14:,4C;:h;:o: (.33-47) ; 2C«H«a*,50.4«,oOo 




(2.5-11) ; 2C.,„H,,*02Nj,70,tH„O,(2 3 h 
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Cytisin6- Emil SIaabs 1908, 41, 1636 — 1637)v — Xho con- 

clii^on that one of the mfrogen atoms of cytisine is secondary, the 
'thpi- beina*tertiary, is supported by the preparation of cytisine 
Zishiyldilhiocarbam^te, C„H.jON 2 -CS-SH,NH:C„H„ON, from 
carbon disulphide; it forms a white powder, m. p. 197—198°, 
decoinp- 200°. Hydrochloric acid regenerates cyti.sine and carbon 
disulphide ; copper acetafe, mercuric chloride, and silver nitrate five 
reddish-brown, white crystalline, and white, flocculeut precipitates 
respectively. 

Benzoykytisine, CjgHjgOjNj, prepared by the Schotten-Baumann 
method, is difficult to purify ; it forms prisms, m. p. 116°. 

W. B. 

Sparteine. XII. Cuarles MoiiREUand Amand Valeub (Bii/f. &c. 
ddm., 1908, [iv], 3, 674 — 678. Compare Scholtz, Abstr., 1906, i, 379). — 
Further results of work on the a .and a'-spai-teine metbiodides (Abstr., 
1905, i, 608, 609, 6.59) are given. The two isomerides may be separated 
by crystallisation from alcohol. When pure, the a'^methiodide has 
[a]„ - 47'2°, solubility in water 8% at 15°, and furnishes a hydriodide 
having | a]n - 40'32° in water, which, when heated, yields the same 
sparteine hydriodide as is obtained from the hydriodide of the 
a-isoraeride (loo. cit,). Sparteine diliydriodide, Cj5Hj|jN2,2HI,HjD, ' 
[all, " 15'91°, does not react with methyl iodide even when heated with 
it in a closed tube at 140 — 150°. T. A. H. 

Stryohnoa Alkaloids. T. New Method of Oxidising Brucine 
and Strychnine. Hermann Lelchs {tier., 1908, 41, 1711 — 1720). — 
When brucine and strychnine .are o.':idi.<ed with permanganate in 
acetone solution, 25% yields of cry.stalline acid.s, briicinonic acid, 

and stryehninonic acid, CoiHo^O^-Nj, are formed respectively. These acids 
contain four atoms of oxygen more .and two atoms of hydrogen less than 
the corresponding alkaloids, and it is suggested that they are formed by 
the rupture of an ethylene linking with the production of two carboxyl 
groups and at the same time the oxidation of a second.ary alcoholic to a 
carbonyl group. The acids are thus regarded as ketonic dibasic acids. 
In addition to these acid.s, sm.all amounts of dibydrobrucinonie acid, 
*^-’3^2 sQ 3^2> dihydrostrychninonic acid, are also formed ; 

these are probably the secondary alcohols corresponding with the 
ketonic acid. 

Bruoinonic acid crystallises from water in colourless prisms contain- 
ing H,0, and h.is m. p. 178 — 183° (con-.), but when anhydrous sinters 
at 220° and melts at 266° (coir., decomp.) ; [a]o - 48’5°. It dissolves 
re.-idily In sodium carbonate solution, and behaves as a monobasic acid 
toivaris phenolphthalein or litmus. Solutions of its sodium salt yield 
precipitates with cupric sulphate, ferric chloride, silver nitrate, and 
ead acetate. The monoelhyl ester, obtained by the Fischer- 

‘ peyer method, crystallises from absolute alcohol in colourless prisms, 

P’ ^ glacial acetic acid in prisms, m. p*161 — 163°. 
‘tydrohrucinoHu; acid crystallises, from hot glacial acetic acid in 
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minute needles ; it is Isvorotatory in concentrated solution, but 
rotatory in more dilute solution. ^ 

Sirychninonie acid crystallises from hot water in colMiless 
containing aHjO. When anhydrous, it melts and decomposes at 
265—267“ (corr.), and has [n]S’ -43'3“. Dihydrostrychnincniic 
crystallises in rectangular plates, decomposes at about Sla'Wcotfi 
an« has [a]o + 4;'3“ in 3'5% solution. The acids are not poisonous, ' 

J. I S. 

A Transformation of Dimethylpyrrole. Angelo A.nceli hj 
Goeesiero Mabc:he'iti {Atti I{. Acend. Lincei, 1908, [v], j 
485—486. Compare thi,s vol., i, 207).— The interaction of et'hji 
formate and 3 : 5-dimcthylpyirole yiehhs a mixture which, wift 
p-nitroplienylhydrazine, gives a small (piantity of a liydr.azone, whict 
is probably acetonylacetone-p-nitrophenylhydrazone. This compound 
which is also obtained when 2 : 5-dimcthylpyrrole is treated wih 
p-nitraphenylhydrazinc, is formed by the opening of the pyi role riog 
in the manner expressed by the equation ; 

N02-CjH,-XjH:CMo'CIfyCIl2-CMo:NJK',,ll^-h-0,. 
The hydrazines are lienee able to convert diinethylpyvroV into 
ketohydrazones in the same w.ay as hydroxylamine. T. H, P, 


Synthesis of Ethyl a.-S-Dimethyl-S-etbylpyrroleA-carboxyl- 
ate. Georg Konscuux (Jlvll. Soe. chiht., 1908, [iv], 3, 593—685, 
Compare Absir., 1903, i, 373).— A continuation of work on tie 
synthesis of similar esters by Hantzsob's metbo'd (Abstr, 1890, i, • 


1153). 

Ethyl 2 :5-'.liinetkyl-3-eihy!pyrro!e-i-carhoxylaie, 

^ ^ S:;Me:c-co.iH’ 

m, p, 74 — 75=>, could not be ju'oparcd by treating a mistiiro of etbjl 
aeeto.acetate and niellivl o-cliloropropyl ketone with ammonia, but n 
yield of about 27''u of the theoretical was eventually ohlRlued 
by the replacement of ethyl acetoacetate by etliyl (8 aminocrotonate, 
The ester is difficult to pui’ify by rccrystallisation, .and reconrse to 3 
had to treating the crude product with .a boiling solution of potiissiuia 
hydroxide iu methyl alcohol, which attack.s the associated impurities, 
but has no action on the pyrrolo ester. Tlie latter was fin.ally obtained 
in colourles.s, brilliant, bulky cry.stals from dilute methyl alcohol. 


Condensation of Acetonedicarboxylic Esters with Aldehydes 
under the Influence of Ammonia and Amines. III. 
PETBEXKoTvniTsc'iiE.VKK .and Wb Petroff (/)«)•., 1908, 41, 1692—1693. 
Compare Abstr., 1906, i, 452; 1907, i, 708).-'! he .substances 
described previiju.>Iy as idie nitrosoaiuines of tiie esters of d . 6- 
piperidone-3 ; S-dicarboxylic acid and its ^'Oiethyi homologiie are m 
reality the nit^te.s, since the bases are liberated by aminoimnu 
hydroxide in the cold. 
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Tiie pipei'idone structure of the condensation products of ethyl 
icetonedicarboxylate with aldehydes has been proved by oiidising 
ctlivl 2 : 6-diphenylpiperidone-3 ; 5-dicarboxylate with chromic and 
acetic acidsf whereby a swSstoMce, m. p. 195°, is obtained, 

wliieli receives the constitution because it 

(Iocs not give a coloration with ferric chloride, and is hydrolysed 
without fission by concentrated boiling alcoholic potassium hydroxide, 
vielding the acid, CjgHjjOjN, m. p. 258° (decomp.). 

Tlie piperidone bases in benzene solution form salts with mineral 
acids which "are insoluble in water. When, however, an alcoholic 
.solution of the base is treated with a mineral acid, excepting nitric, 
the salts are not precipitated by the addition of water ; from the 
solutions, ammonium hydroxide and platinum tetrachloride precipitate 
llio unchanged bases and the platinichlorides respectively.' The 
nitrites and nitrates, however, do not esi.st in the soluble forms, and 
are precipitated by the addition of these acids to the solutions of 
the salt.s, The nitrate of ethyl diphenylpiperidonedicarboxylate, 
CljHjjO.NjHNOj, m, p. 151 — 157°, has been prepared in this way. 

c. s. 


Decompoaition of 3 Methyl 2-Hydrogen Quinolinate. Alfeed 
Kiepai. [Monalsh., 1908, 29, 227 — 231. Compare Ab.str,, 1907, i, 
733),— It 1ms been proved that the compound obtained as a by- 
product in the preparation of 2-mcthyl 3-hy(lrogen quinolinate by (he 
action of methyl alcohol on t’le anhydride of the acid is 3-methyl 
Shydrogen quiooynate (Atstr., 1906, i, 697). The ammonium 
quinolinamate derived from the ester is converted by the action of 
alkaline hypobromito into a compound wliich must be 3-aminopicolinic 
acid, since, when heated above its melting point, it liberates carbon 
dioxide, yielding S-aminopyridine (compare Poliak, Abstr., 1895, i, 
391 ). 

The quinolinamate is also converted through the diazo-compound 
into a substance which mu.st be S-bydroxypicolinic acid, for it yields 
3-liydroxypyridine on distillation. 

S'Aminopicolinic acid, 3NH.,*0,jlf2N'C0flIl,lI,20, crystallises in 
faintly coloured plate.s, m. p. 210° (dW'omp.). 

^-llydroxypicolmic acid, OH’C^HgN-CO.,!!, crystallises in colourless 
prisms or small, triangular pl.ales, n'l. p. 215°. W. H. G. 

Nitration of Quinoline and its Mononitro-derivativea. II. 
Adolf Kauf.m.wn and Haxs Hussy (Her., 1908, '41, 1735—1742. 

onipare Abstr,, 1906, i, 984).— Quinoline when nitrated yields a 
JULxture of equal amounts of 5- and b-nilroquinolines. The 5-nitro- 
ilenvative on further nitration yields 5 ; 7-dinitro-, and the 8-mono- 
m TO- pelds 6 ; S-dinitro-quinohne (Clans and Hartmann’s 5 : 8-dinitro- 
qmnoline). 6-Nitroqiiinoline yields a mixture of 5:6- and 6:8- 
™TGnolines, and 7-nitroquinolino yields a mixture of the 5 : 7- and 
i • o'^iiuitro-compounds. 

• 6 . T-dinitroqniaoline cannot be obtained by direct nitration or 

f'y synthesis. 
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6 ; S-Dinitroquintdine is^obtainea fPee from the isomeric 5 -, 6 ,, 
povmd when 6-iiitroquinoliiie is added gradually to a mixtnre'^^'i 
sulphur trioxide and concentrated nitric acid, and the temperat 
allowed to rise gradually to 100“ while the mixture is stirred 
constitution of the dinitroquinolines has been established by the* 
syntheses from substituted anilines by Skraup’s method, using eitt"^ 
arsenic or picric acid as oxidising agent. ^ 

The melting points are 5:7, 180°; 5:6, I85“; 7:8, 231^223= 
The 6 ; 7-dinitro-conipound dissolves in aqueous sodium hydroxid 
yielding a red solution, whereas the 7 : 8-compoimd yields a yellow 
solution. The dinitro-compounds do not combine directly with tuethvl 
iodide; the 5 : 6-derivativc, however, combines with methyl sulphate 
and from this sulphate a melhiodide, CgHjO^Ng.Mel, can be obtained 
by double decomposition. It crystallises from w.ator in brilliant 
dark red plates, and decomposes at 125 — 126°. j j g 

Fixation of Aromatic Amines on Vinyl Ketones. 4Alkvl- 
quinolines. Ed.mond IS. Bi.aise and M. Maiee {Btdl. Sm. c/dm 
1908, [iv], 3, 658 — 667). — Tlie authors have studied the, condensation 
of aromatic amines with vinyl ketones. In absence of water the 
action of aniline on the /J-chloro-ketonos gives rise to the fonnation of 
4-alkylquiaolines. This is a general method of synthesis, and gives 
pure compounds, although the yield is not very good. 

^Anilinotlhyl ethyl ketone, NHPh-0.jfI,‘COEt, is obtained by 
heating a mixture of aniline, water, and ethyl chloroethyl ketone on 
the water-bath, and crystallises from ether in plate.s, m. p. 55'5b 
the' semicariaione has m. p. 130“ (decomp.), and yie phcnylcurlamide 
m. p. 76 — 77“. jS-Anilinoethyl ]>ropyl ketone, NHPh’CyipOOP]*' 

prepared from chloroethyl propyl ketone, separates from "alcohol in 
pale yellow leaflets, ni. p. 60°. The phenylcariamide has m, p. 
107 — 108“. ^■Methylanilinoethjl ethyl ketone, NPliJIe'C'.,II,'C0Et, 

has b. p. 164’/l.o mm.; the semiearbatone has m. p. 163“ and the 
pimite, m. p. 110°. /3-'2-Carhoxyainlinoetliyl eth/l ketone, 
COyi'C,;U,-NH-CjH,-€OJit, 

has m. p. 106“ 

i-Ethylquinoline (see following abstract) i.s obtained by hcatirg on 
the water-bath a mixture of aniline (3 niols.), aniline hydrochloride 
(1 mo!.), ethyl /5-chloroothyl ketone (1 mol.), and an amount of 
absolute .alcohol erjual to the weight of the aniline hydrochloride, 
;3-Anilinoethyl ethyl ketone is an intermediate product in this reaction, 
for it yields 4-ethyliiuinolino when heated with aniline hydiccliloride, 

■J.O.C. 

4-Alkylquinolines. Mechanism of the Reactions of Skraup 
and of Doebner and Miller, Edmond E. Blaise and M. JUibe 
{Bull Soc. chim., 1908, [iv], 3. 667— 674).— In view of the light 
thrown on the mechanism of the formation of quinolines (see preceding 
abstract), the authors consider that both Skraup's reaction and that 
due to Doebner and Miller can be explained in the same w^. 

. Skraup's reaction is to be regarded as (1) formation of an acraldehy*; 
(3) fixation of a mol. of aniline on the double linking, and (3) 
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f m it ion by elimiuAtion of watbr ihd loss qf two atoms of hydrogen, 

thun . OH'PH 

CKXn-GUO -t NHPh-CH,-CH,-CHO 

lu the case of Doebner and Miller’s raaction, the mechanism is : 

■ortr-CH'NPh = NHPh-CHMe-CH/CHiNPh or 2CH3-CHO — >• 
rU ■(’H’CH-CHO + aNHjPh NHPh-CHMe-CHj-CHiNPh -> 

* ' CHiCH 
CMe' 

i Elhi/lquinoUm (preceding abstract) has b. p. 13479 mm. The 
following salts are described : picrale, canary-yellow needles, m. p. 

(decomp.), dicliromale, brown needles, m. p. 94°, platinioIUoride, 
or.ui >'0 crystals, in. p. 208° (decomp.), auricldoride, yellow needles, 
HI p. 150° mercurichloriile, needles, m. p. 101°, cadmiohromide, needles, 
111 . p. 20i°> niKlIiiodide-di-iodule, brown "crystals, m. p. 120 — 121°. 
On o.'ciilation with chromic acid, 4-ethylquinoline yields cinohoninic 
acid. 

l-Propylquinoline (Koenigs, Ahstr., 1899, i, 75), prepared from 
.aniline and j8-cbloroethyl propyl ketone, has b. p. 159716 mm. ; the 
picrate, m. p. 204°, the platinichlorido, m. p. 198° (decomp.), the 
mercurichloride, m. p, 148°, the cadmiobromide, m. p. 148°. J. 0. C. 

Oonatitution of the Oonyjounds of Tetramethyldiamino- 
benzbydrol with some Methylenic Derivatives. IIobekt Fosse 
{Covipt. rend., 1908^146, 1039 — 1042. Compare Ab.str., 1907, i, 414). 
—The condensation of this alcohol with methylene compounds can be 
most simply represented thus; Cll(C 3 ll 4 'NMe.,). 3 'OM + HCHXY = 
(.TT.(C|.U 4 ‘NMe. 2 ),'CHXV +H,0. But the fact that all the compounds 
produced, when treated with dimcthylaminc in tiio presence of acetic 
acid, regenerate the methylene compound and give the leuco-base 
of crystal-violet suggests that the combination occurs through the 
oxygen atom, thus: CH(C„U 4 'NMe 2 ).yOH -(-H0'C51e;CH-C03Et = 
0H(CgH4'NMe,3)j-O'CMeiCH.-CU2Et. From the behaviour of the con- 
densation compounds, however, the author concludes that in neutral 
or alkaline solution they have the constitution first suggested. Thus 
ethyl tetramethyldiaminobenzhydrylacetylacetate, must 

have the constitution CH(C„H4-NMe.4),-CH(C0Me)-G03Et, since it 
forms an oxime, crystalline needles, m. p. 205°, and on hydrolysis loses 
carbon dioxide, giving a new ketone, tetrainetkyUliaminobenzhydryl- 
impaiwne, CH( 05 K 4 'NMe 2 ).j’CH 3 'C 0 Me, needles, m. p. 110°, which 
I’ornis xnoxiim, m. p. 136 — 137°, a semicarbaMue, m. p. 185° (decomp.), 
a dihijdrocMoride, and a plidiniclUoride. As ethyl tetramethyldiamino- 
bcnzhydrylbenzoylacetate, C^gHjjOjNj, on hydrolysis loses carbon 
dioxide, giving tetramelhyldiaminobeniJtydrylacelophenone, 
CH(C3H4-NMe.,)3-CH3-COPh, 

lie brilliant needles, m. p. 145°, which forms an oxime and a jtlatini- 
ciioride, whilst, when treated with concentrated alcoholic potash, it 
undergoes simultaneously both “ acid ” and “ ketone ” hydrolysis, 
giving benzoic and tetramethyldiaminohenzhydrylacetio acids, tetra- 
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be 


'■epte. 


methyldiaminobenzhydrylacetophSinoiift, carbon dioxide, and 
its constitution must be represented by the formula 

0H(06H4-NMej),-CH (COPh)-COjEt. 

Similarly, tetramethyldiaminobenzhydryhcetylacetpne should \ 
sented by CH(CeH,-NMej).,-CH(COMe) 2 , since alcoholic potash tra'ol 
forms it into potassium acetate and the substituted propanone described 
above. Again, alcoholic potash converts tetramethyldiaminobcM. 
bydrylbenzoylacetone into a mixture of the two mono-ketones, tetta. 
methyldiaminobenzbydrylacetone and telrametbyldiaminobenzhydryi. 
acetophenone, and therefore CH(CgH,,*NMe 2 ) 2 *CH{GOMe)*COPh magt 

be the formula of the diketone. , ,,. 

The oxide formula is inapplicable to tetramethyldiamiDoheuzhydpjl. 
malonic acid and its derivatives, which must have the constitution 
CH(C5H4-NMej)2-CH(C02H)2. This acid can be prepared from thj 
ethyl ester or it can be obtained directly. When malonic acid reicti 
with the hydro!, there is formed either tetramelbyldiaminobenzhydryl. 
acetic acid (Abstr., 1 907, i, 136) or the substituted malonic acid, thus; 
CH(aH/NMeA,-OII + H-CH(C02H)2 = 

* '' HjO-hOU(C,U4-NMej)2'CH{C02H),„ 

E. H, ■ 


Constitution of the Methylene Derivatives of Tetramethyl 
diaminodiphenylmethane. Replacement of Hydroxyl in 
Michler’s Carbinol by the Alkylmethylene Radicle. Rosm 
Fosse (Compl. rend., 1908, 146, 1577-1280. Compare preceding 

ab. straot).— The author has extended his work on. the condensation of 
tetramethyldiaminobenzhydrol. The constitution of the methyl- 
ene derivatives described in the present paper is not in accord with 
Weil’s ketonic formula (Ab.str., 1894, i, 419) for the carbinol. The 
compounds have the constitution (C 5 U,‘NMe 2 ) 2 CH-CX\K, and gwei 
colourless solution with cold acetic acid, which becomes intensely blue 
on heating. They are decomposed in acetic acid solution in presence 
of dimethylaniline into the methylcnic constituent and the leuco-bese 
of crystal-violet. Methyl Mr(imethiddiaminoUnzhydrylmethjh^«- 
(icetate CH(C-H 4 -Ii.Me.l-CMeAc-C 02 Me. has m. p. 

Under the influence of se'micarbazidc, it yields methyl methylaceto- 

acetate and tetrametkyldmmwohenzhydrylsemiMrhazide, 

nj p, 185—187 ’, and when trea'ed with alcoholic potash furmshes 

a-tetmtnelhyldiaminobenzhydryljvopimiic acid, 

entail, -N.Mejy/CHMe-COjH, 

sintering at HO'', m. p. igO”, the eAyl ester of which has m. p. 

103— KH”, and methyl ietramethyldiaminodiphenybsopropyl keime, 

CH(C,ll,-N.Me2)2-CIIMe-COkK , 

m. p. 141—145'’; the eemienrbazone sinters at , m. p- 

(decomp.). TetramethyldviminobendiiidTylmUhylacelylaeelont, 

^ 011(0,11, •KMe2)./CMe(C011e)2, ^ 

has m. p. 140—143’. With alcoholic potash, it gives p 

methyldiaminodiphenylisopropyl ketone. 
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Amino-derivatives of (vDibenzoylbenzene. Alpeed Gotot 
and P. PiaNET {Compt. rtnd., 1908, 146, 984-987. Compare Guvot 
a„d catel, Abstr., 1905, i, 226, 516, 640 ; 1906, i, 761 ; 1907, i 76), 
^n-Dimethijlaminobm^t/l-'i-p-dimeAylaminobenzylbemene ’ ' 

m. p. 133°, prepared by the condensation of dimethylaniline with 
p-dimethylaminobenzylbenzoyl chloride in the presence of aluminium 
chloride, forms pale yellow needles, and does not yield condensation 
products with hydrazine, phenylhydrazine, hydroxylamine or eemi- 
carbazide; it forms a In'nrWderivatire, 0j,H,,0,N m' p 174“ 
nystallising in brilliant yellow prisms; it is 'reduced by sodium’ 
amalgam to Utramtthyl-^-dxaminoherLzylhenzhydrol 

NMe2-C„H,-CH(OH)-C,;H^-CHj-CjH’-NMe 

colourless prisms, m. p. 98°, which on further reduction yields 1 ■2-<ft 
^■dimithylaminobenzylUnzme, 0,H,(CIl,-C„Hj'NMe„) m p ' 90° 
When telramethyldiaminobenzylbenzhydrol is mixed wifh concentrated 
miphunc acid, it loses and forms an anthracene derivative 2-dt- 
Mihyia.mim-'^-pdimethjlaminophenyldihydroanthractns ’ 

u, p, 168°, which on oxidation with chloranil loses H, and is 

m. p. 184 , 1 ; i-Di-p-dtmethylamtnobenzoMemem, 

1, p. 207°, obtained as pale yellow prisms b'y the oxidising action of 

oranilonp-dimethylaminobenzoyl-2.p-dimethylaminobenzylbenzene, 

t,,,U UjN,, m. p 230 , and iphthakzme, C.j,H,.N,, m. p. 281° • it yields 
ou reduction 1 ; ’ 

CjHiCHfOffi-C.H.-NMe 1 

m p, 124°, which loles^Vp' b/ th^e Uiont phosplioryl chloride 

prired‘'ndL''^T'”^"'^ have also been 

prepared. 

p. Wj, and ^miiro-demative, Uo -11,-0 N m n ? 

P- J^P derivative, 0 It N in n 

'tthrace7ie derivative P ir P* Hd the 

Cn.HgjON^, ^ P- loi# , at 


and pfienyl- 

A. W. 


, m. p. 170^. 

Triphenylmethane, Alfred 
f. PiGXET (Con^pt. rend., 1908, 146, 1043-1040).-The 
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stability towards alkalis confeprSd^n dyes- ftt the type of maL i. 
green by substituting group? in the ortho-ptfflition to the m,' 
carbon atom is usually explained by a steric protection bv 


groups. On this hypothesis, it would be expec^d that 

I • 1 1 . 11 1 . * 11 


groups ci[ 


higher molecular weight would have a proportionally greater 
and it lias been found, in fact, that the benzyl group has a protect™ ' 
action of the same order as the sulphonic group when substitutsi;'^* 

the ortho-position. The tetra-alkyldiamino-o benzoylbenzylbense 


hydrols, C,.H*< 


'-bcDzylbejj. 


(oj’ telra-alkyldiamino 0 -b 

%CH(0k)-0„H,-NR, (1) , 

' CH^-CcH^-NRj (2) (preceding abstract), readily 

condense with various amines, giving o-bsnzylated malachite 

.. »reeiis 


their leuco-deiivative.s. Tims dimethylauiline in the 


presenci! 


of phosphoryl chloride reacts with tctrametliyldiamino-o-benzo'l 
benzylbenzene, giving o diriiet/ii/liimiuobenzj/lphenyUetrmii(.lhyldiamh 

dtpAenycariinof, lSlSIe.,-C’(iH,-CU2-C„U4'C(OgHj-Nile2)j-01I,whiclicaa 

be isolated in the form of small, reddish-brown crystals of the 
eineiclJoride, CjjHjjNjCljZn. The dye .also'forms a double nitnli 
with potassium, CjjHjjOiiNjK, beautiful crystals having a coppetv . 
reflex, and a similar sodium scdt. The Uuco-base, OjjH, -N {ne 
white needle.", in. p. 162°, is easily obtained by reducing the dye with 
zinc and hydrochloric acid, or by the direct condensation of dimethyl- 
aniline with tetramethyldiamino-o-benzylbenzhydrol, 

NMe2-C«H4-C'Hj-C,;H4-CH(OH)-C,,H4'NJ[ej. 

This dye, like all the amido-dyes derived from triphenylmethsne, 
dissolves in concentrated sulphuric acid with an orange-red color- 
ation; in this instance, however, the liquid is rapidly deoolorisel, 
owing to an intramolecular condensation, thus: 

,, ,, ^C(C,,H4-NMe.,).,-01I _ 


NMe, 


-b H,0, 


giving 2:13: IS'-hexaniethi/ltrintnino-i) : Q-diphenyldih’jdroaiiiltracene, a 
white, crystalline powder, in- p. 175°, giving colourless solutions in 
dilute mineral .acid.s 

By using dicthylaniline in phace of the methyl derivative, the bomo- 
logiie of the above dye is obtained, and can be isolated in the form ol 
the ziJici'c/ifonVe, CjjIfjKdjNjZn, and the double nilrafes with soAVm 
and potassium, Cj^lf^jO^jN^iNa and Th6 teucohu, 

has m- m- 107°. 

VV'heu o-dimethylaminobenzyldietliylaminobenzoylbenzene is simi- 
larly condensed with diethylauiliue, an o-dimethjlaminobeiizyl deriv- 
ative in the form of a brilliant green is produced. This gifas tlis 

double nitrates C'jfll-.OflN.K with ywfa-ssium, and C 35 H 4 jO,;N 5 Na with 

'• ’ ’ . - T. .T l-lOO jj H. 


sodiuyn, and a feuco-derivative, C, 


118°, 


Striking Fluorescence Ptaenomena in Picryl Compounds. 
Heinrich Ley [in part F. MUli.eh and P. KrafftJ {Ber., 190*^1 ’J' 
1637 — 1644). — It has already been noted that a/S-diphenyl-y-benzy^- 
hydroxyamidine picrate and analogous compounds (.Abstr., 19d i i 
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76 y) ‘1*'* strongly fluor«a<^t, a . r^lt in direct contradiction to tlia 
;(!aei'alisatio“ that the introduction of nitro-groupa depresses the 
jiioiesconce. The same phenomenon is observed with the picryl com- 
Munds of dignanidise, guanylformamidide, and diformamidide. Ley and 
Muller have likewise shown that abnormally coloured and very stable 
alts are given by analogous amidides (Abstr., 1907, i, 730), and the 
iuoiescence may he explained in a similar way, the supplementary 
uileiicies of the picryl radicle acting on a basic group, INPh for 
ii'ampie. 

Where.-is the free diplienylbenzylliydroxyamidine has only a shallow 
Kind, .Hid picryl chloride no absorption in the ultra-violet; yet the 
iicryl derivative has two well-defined bands, one in the greenisLviolet 
„nd the other in the ultra-violet. The fluorescent .spectrum has also a 
broad band in the visible spectrum, but no rays could be detected in 
tlie ultra-violet, a result in partial harmony with the conclusion drawn 
'by Stark and Meyer that there is a,parallelism between the absorption 
and fluorescent spectra (Ab.str., 1907, ii, 418; compare, also, ii, 147). 
The results are not in harmony with Hewitt’s theory (Abstr.,' 1900 ii 
318), but may be explained by Stark’s (this vol., ii, 138) or’ by Collie 
and Bily’s oscillation hypotheses (Trans., 1905, S'?, 1332). 

Tlie fluorescence diminishes in the order of the following solvents ■ 
ethyl acetate, chloroform, benzene, carbon tetrachloride, acetone' 
carbon disulphide, nmyl alcohol, ethyl alcohol, methyl alcohol. ’ 

The dark orange picryl-a^-diphenyl-y-benzylhydroxyamidiiie crystal- 
lises from a mixture of chloroform and light petroleum in yellow 
crystals, which are composed of 13 or 14 mols. of amidine and 1 mol of 
solvent, m. p. 1 10“ 


Picri/lphenyldiguanUe, NU:C(NHPh)-N[C,H,(NO,),]-C(NH:,)’NH 
obfamed from the hydrochloride, picryl chloride, "and sodium ^oxide’ 
1.011113 glistening, brownish-red crystals, m. p. 205“ and has a yellowish- 
gieeu fluorescenco in acetone. IsVither diguanide nor fi-diphenvl 
aiguanide gives fluorescent picrj derivatives, but 7Acryl-ph.-tri^yl- 
juemy amtdr*, NH.CPh.N o,H,(NO,) 3 ]- 0 (NHPh);NPh, red nS, 
10 . p. , gives intense yellow, fluorescent solutions. W. K, 


Acid, and -isobydantoic 
Acid. Otto KAhling {Ber., 1908, 41, 1058— 1664).— The comnound 

bchottM Sium^ to benzoylate phenacyidialuric acid by the 

lantu ^ Pi’oviously described as phenacyl- 

■’ COPh-CHj>C(OH)-CO,H = 

• .^H5-CO-NH-CO-CH(OH)-OH.'COPh-bOOo 

“ill "itb dilut ZLrifd-'' Pl'^^^yWialuric 

"bcro.seopic needles m n solution; it crystallises in 

F needles, m. p. 144—145° (decomp. . The had salt, 
(C,,H„0,N,),Pb, 
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needle-shaped prisms, ailver salt, OjaHnO^NjAg, a thick, gelatinouj 
precipitate, and sodium 'salt, a white, floceulfjjj 

precipitate, were prepared and analysed. 

FhenacylisohydarUoio acid crystallises in concentrically grniipej 
leaflets, m. p. 161—162° (decomp.). W, H. G. 


Some Methods of Preparation of Triazans, Gcino Gold. 
SCHHIEDT (8sr., 1908, 41, 186-2-1864).— Polemical. The ronipom4 
obtained by Michaelis (this rol., i, 471) from as-plienylbenzylliydiMioe 
by varioas method.s of preparation and supposed to be iliphenylili. 

benzyltriazan is undoubtedly phenylbenzylbenzylidenehydrazons, a 
compound always present in old specimens of a<-phenylbeuzylhydrazme 
(compare Ofner, Abstr., 1904, i, 818 ; Milrath, following abstract), 
The compound described by Michaelis (loc. cil.) as triphenylbentyl 
triazan i.s probably diphenylbenzylidenehydrazone. W, H. G, 


Conditiona of Formation of Phenylsemioarbazide and of 
Aoetylphenylhydrazine. Hugo iMilhatii {Monateh., ItOS, 29, 
337— 350).— The author has roptated .laffe’s work on the proiiuctioa 
of phenylsemicaibazide from carbamide, phenylhydrazine, and acetic 
acid (Abstr., 1897, ii, 575), and flnds that either ocelylpheiiylbydrazbe 
or a mixture of this with phenybemirarbazide is obtained in tliis 
reaction, ^ortbe exclusive formation of tlie latter, the transformation 
of carbamide into ammonium cyanate is neces.sary, as is also a high 
temperature, a long period of heating, and an increased concentration 
of carbamide. Acetylphcnylhydraziue is largely formed by warming 
equal molecular quantities of phenylbydrazine and 7% acetic acid on 
the water-bath. Dog’s and cat’s urine, rich in cai-Kamide, fiiinisli 
phenylsemicarbazido only when warmed for four to five hours with 
pheuylKydrazine and acetic acid ; when norroal human mine is iisea, 
the mixture must be warmed for at least five hours. J- 0. C. 


Condensation of Gallocyanin Dyes with Amino-oompoiinds, 
Eigk.ne Gii.ANDMOircis and Ekxst Boumkb (/. pr. Chm.,yVb, pi), 
TT 498—510. Compare Abstr., 1907, i. 305).-It w.as shown pre- 
viously (this vol., i, 289) that prtineanilide and coneinamlide an 
formed by conden.sation of prune and correin with acilme. Oe . > 
are now given of the preparation of similar condensation P™''™ 
prune with ni- and p-aminobenzoic acids, o-, m, and ^ 

methvlaniline, ;>pheuyienediamine, and beuzuimo. 
obtained by condensation of prune with sulphamhc 
identical with the product of the sulphonation of pm ■ 

Prune C,,If,.0,N.,.lI.,S(V olive le.aflet.s and purai, 

0 .H O.N.„C..M,0-N.„ green leaflets, were .analysed. 

’Cce'leslin-blue P' (correin KK) forms a green, 
C.,H,,OiN„CjH 30;N„. The condensation of tho baso “ 
and p aminobeiuoic acids, hi- and p-nitroaniUnea, . 
phenylenediaiuinc is de.'tcribed. 
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Hydantoin and the Isomeriam of the Methylhydantoins 
CiKL D. Haebiks {Annalen, 1908, 381, 69-72).— The iso-t-methyl- 
lij-diiutoin described by Harries and Weiss (Abetr., 1903, i, 738) has 
now been found to be a mixture of f-methylhydantoin and smaller 
, ,, mounts of another substance, which has not been completely 

■ j;eparated j on repeated recrystallisation, fractions, in. p. 147- 156“ 

slid ui. p. 178° were obtained. 

When heated with alcoholic ammonia at 100“, ethyl hydantoate 
yields hydantoin, and not aminoacetamide as previously stated (loc 

«'<■)• a. y. ’ 


Tautomeriem in the Iminazole Series. Siegmund Gaubivi 
(to., 1908, 41,. 1926-1928).-The virtual tautomerism of tL 
benziminazoles having been demonstrated by Fischer, the present 
work was undertaken to determine if in the case of the simple 

monocydic iminazoles, isomerides, such as « a 

.N-CX ^X~CT 

capable of separate exi.stence, or if only one 

tautomeric substance is obtainable. It was .shown previously (Abstr 
1893, 1 , 734)^ that iminazoles are formed by the action of thiocyanic 
acid on a-ammo-ketones and o.vidation of the re.sultiDg raercaptans : 

COX'CHY'NHj -> SH-C<f or 

— CY 

It 13 argued from the consideration of this scheme that, if the 
.mmazole-s be not tautomeric, the iminazole prepared in this manner 
from a-aminopropiophenone, COPh-CHMe-NHu must Im ■ 

mth that denved from a-amiuo-a-phenylacetone,’c05Ie'CHPh'XH 

inetliyimiiEazole, formed by the oxidation nF il ’ i ^™ciyl- 

™- P- fo-'lnT^'lirown'h': 

^ ■ G. Y. 


c™isr (i“%f ’S”"; 'IT 

^evemUtagrthe first wh h" 

>c«liiigtotheformat7nrf A temperature,' 

7 ? 
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water loses hydrogen bromide and forms 4,;5-di-y>-bromdion| 
glyoxalone : ' ' • ” 


.NH-CPh 
'^''<NH.yph 

^NH-CBr-CjH,Br 
^NH'CBr-Cf,H,Br 
(HI.) 


NH-C.C,H,Br 
(II.) 

NH-CBr-C,H,Br 


(IV.) 


The intermediate substances (III) and (IV) are formed also K .u 
action of bromine aud hydrogen bromide respectively on di-n-br * 
diphenylglyoxalone. 

Di-^hromodiphenylglyoxalone, Ci^Hj^ON^Br^, crystallises from alcohol 
in colourless, rectangular plate.s, m. p. 328 °, or from glacial acetic acid 
in microscopic needles containing C^H^Oj, is soluble in alcoholic 
alkalis, and is oxidi-od by liquid iiilrogeii dioxide or coocontrated 
nitric acid, forming di-p bromobermil, OjH,Br-CO-CO'C H Br (ep 
following abstract). In the same manner, diphenylglyoxalone yields 
benzil when treated with nitric acid or sodium nitrite in concentrated 
sulphuric acid solution. The diacxtyl derivative, CjjHdDX Br Ac 
crystallises in rhombic plates, m. p. 192 — 193 '’, and is reWv 
hydrolysed by alcoholic potassium hydroxide. ' 

Di-p-bromwiiphenylglytxcaloM dilnmide, CjjHjdONjBr^, prepared hy 
the action of bromine on diphenylglyoxalone or di-p-bromodiphenjl- 
glyoxalone in glacial acetic acid, chloroform, or benzene solution, 
crystallises in yellow, rectangular plates and needle.s, reacts with 
carbamide, forming di-p-bromodiplunylacetyletiediureine, 


NH-C(C,H,Br).NH 

^^^IfU-C(C,II,Br)-NH>^^ 


(see following abstract), and when heated with water is converted 

into the glycol, y decomposes into di-p- 

bromobenzil and carbamide, the latter reacting with unchangeii 
dibromide to form di-p-bromodipheiiylacetyleiiediureine. A similar 
decomposition takes place when the dibromide is treated with sodium 
hydroxide, but is aceompaiiied by another leaction, leading to the 
formation of s-di-p-bromodibcnzoylcarbamide, 

C,iH,Br-CO-NH-CO-NH-CO-C„H,Br. 

When recrystallised from glacial acetic acid, di-p-bromodiphenyl- 
glyoxalone dibromide decompose.s to the extent of about 33*4 forming 
di-p hromodiphenylglyoxalone, di p bromobenzil, and di-;>bromodi- 
phenylacetylenediiireine. In analogy to this, the same three end pro- 
ducts are obtained, in varying proportions, when phenylglyoxalooe is 
treated with bromine in concentrated sulphuric acid and the resulting 
dibromide precipitated by addition of ice, or when diphenylglyoxalone 
is allowed to remain in contact with bromine and water 

i-Jir(mio-2-ketoA : i-di-p bromodipbenylletra/iydroglyoxaline, 

OjjHjjONjBrj, 

prepared by the action of bromine and hydrogen bromide on “f- 
bromodiphenylglyoxalone in* chloroform solution, crystallises m ig 
brown prisms, decomp, about 240*, and loses hydrogen broim e, 
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. jj.„.broniodiplienylglyoxalolie when boiled with xylene, or more 
boiled with alcohol, glacial acetic acid, or ether. 

floffly wnen NH-CBrPh 

4,aomo-2 fo<o-4 ; i-diphenylletrahydroglyoxahne, CO<j^g._ , 


ired by saturating a chloroform solution of diphenylglyoxalone 
'’’■tr hydrogen bromide, crystallises in colourless prisms, and loses 

r‘dro"en bromide when treated with water. ^ 

% Dr-n-bromodibenzoylcaibamide, obtained on adding chromic 
hydiiile to 4 : 5-di p-bromodiphenylgIyoxalono in boiling glacial acetic 
solution, or by oxidising the dibromo-compound with sodium 
rvDobi-omite, ’crystallises in needles, m. p. 250“ (deoomp.) when quickly, 
, 045—247° (deoomp.) when slowly, heated, forming p-bromobenzo- 
Titrile is readily soluble in nitrobenzene, and on hydrolysis with 
alcoholic alkalis yields p-bromobcnzoic acid. 

When reduced with sodium and • alcohol, di-p-bromodiphenyl- 
olyoxalone ydelds diphenyliiikydroylyoxalone, m. p. 292—293°. 


Bromination of Diphenylglyoxalone. II. Heinrich Biltz 
( 5er, 1908, 41, 1701 — 1767. Compare preceding abstract).— The 
action of bromine on diphenylglyoxalone in boiling glacial acetic acid 
solution leads to the formation of di-p-bromobenzil, di-p-bromodipbenyl- 
acetylenediurelne, and 5 : 5 di-p-bromodiphenylbydantoin (this vol., 

’ Di-|)-bromobenzil, 0,.,H50.,Br2, crystallises from benzene in flat 
needles, m. p. 228 — 229°, gives colour reactions with boiling alcoholic 
and aqueous alcoholic alkalis, and with alcoholic potassium hydroxide 
at the ordinary temperature forms a yellow solution which on 
acidification yields a slowly solidifying oil. Oxidation of di-p-bromo- 
benzil with chromic anhydride in glacial acetic acid solution leads to 
the formation of p-bromobenzoic acid. 

Di-pbromodiphenylacetylenediureine, CjjHj^OoN^Brj, is formed by 
heating di-p-bromobcuzii with carbamide, or by the action of bromine 
and carbamide on di-p-bromophenylglyoxalone, diphenylglyoxalone, or 
benzoin, in glacial acetic acid solutiou at the ordin.ary temperature. 
It crystallises in colourles.s threads or leaflets, decomp. about 360°, 
does not form an acetyl derivative (compare Biltz, this vol., i, 62), 
is stable towards concentrated sulphuric acid, sodium nitrite in con- 
centrated sulphuric or glacial acetic acid solution, and bromine, and 
is only slightly attacked by aqueous or alcoholic potassium hydroxide, 
but is decomposed by fuming nitric arid. 

Dip-bromodiphenylglyoxalone forms snrall amounts of di-p-bromo- 
leczil when heated with concentrated hydrochloric acid at 160 — 170°, 
but remains unchanged when boiled with hydrogen bromide in 
glacial acetic acid solution ; when boiled with bromine, acetic acid, 
and water, on the other h.and, it is rapidly decomposed, forming 
di-p-bromobenzil togetlier with small amounts of di-p-bromodiphenyl- 
acetytenediureine and di-p-bromodiphenylhydantoin. G. Y. 

Dioyanodiamide. Franz Pohl {J. pr. Chem., 1908, [ii], 77, 
a33— 548). — Although the object of numerous investigations, the 
constitution of dicyanodiamide has not hitherto been established with 

VOL. xciv. i. r r 
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certainty. Baumann (this Jouru., 1873, 1025 ; 1874, 376i obp v, 

_ ' ““'■ntieii 

to dicyanodiamide the formula whilst Klasj 

(Abstr., 1886, 324) and Hofmann (Abstr., 1886, 41) preferred th 
form Bamberger, on the other hand, considered 

the substance to be a cyanognanidine, NH;C(NHj)'NH-CI 1 Mbst 
1883, 907, 1090) ; in discussing this constitution, it is necessarv t ’ 
take into consideration th© tautomeric form CN’N!C(NII,), V 
present author has found that, on treatment with sodium liypobromit* 
solution, dicyanodiamide readily loses h.alf its nitrogen, a behavior 
which points to the presence of two amino-gi'oups. When heat«d 
with 2 mols. of benzoic anhydride, dicyanodiamide forms benzoic acid 
benzonitrile, carbon dioxide, dibenzoylcarbamide, and dilenwtiUittimil 
diamide, ' CN'NiO(NHBz) 2 . With formaldehyde, dicyanodiamide 
forms an additive compound, cyanohydroacymethylgiumuline 
On-CH,,-NH-C(NHj:N-CN, 

but with acetaldehyde and ammonia a compound, which is probablv 
\-imino-i-cyano-'i : 5-dimethylkexahydrolriazine, ^ 




is formed, whilst with the sodio-yS-keto-esters, dicyanodiamide formg 
2-cyanoimino-4-alkyl»racils, or 2-cyiDo. 


amiDO-6-keto-4-alkylpyrimidines, It is 

considered that these reactions show that dicyanodiamide reads in 
both of the tautomeric form.s of cyanoguanidine. 

Dibenzoyldicyanodi.amido, C|,,H,jO.^K 4 , crystallises in needle.s, m. p, 
225° (compare Gertich, thi.s Journ., 1876, ii, 196), is readily soluble in 
cold, dilute alkalis, and when heated with hy drocblorio acid under 
pressure yields benzoic acid. 

If dicyanodiamide and benzoic anhydride are lieated together in 
molecular proporlion.s, the product contain.s benzonitrile, benzoic arid, 
and a substance, C,,lIj,ON,, white needles, m, p. 162 — 163°, but not 
dibenzoyldicyanodiamide. 

Cyanohydroxymetliylguanidiiie, CjH^^ON^, is obtained as a white, 
crystalline powder, in. p. 118°, yields formaldehyde and dicyanodi- 
amide when heated with water, and forms unstable compottiuls with 
■silver and mercuric salts and with platinum tetrachloride in hydro- 
chloric acid solution. 

l-Imino-C-cyauo-3 :5-dimetliylhexahydrotriazine, CjHjjNj, crystal- 
lises in white iieedle.s, ni. p. 190°, and is readily dccompo.sed, forming 
ammonia, acetaldehyde, .and dicyanodiamide when boiled with water, 
or more rapidly with dilute alkalis, or when heated with dilute hydro- 
chloric acid at -10' for thirty minutes. The picraie, C,., IfmOs ^S' 
analysed. The nrfroso-derivative, C(ll,(,ONr,, forms yellow needles, 
m. p. 156°. The triazino reacts with aniline hydrochloride, forming 
ethylideneaniline, or with phenylhydrazine hydrochloride, foming 
phenylethylidenehydrazinc. , 

%Cyanoamino%-hydroxyA-melhylpyrmidine, C,.HjON^, prepare 
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from dicyanodiamide and ethyl icetoapetate, separates from acetic acid 
in crystals, which become yellow at 240°, decomp. 280—286°. The 
folimii salt, C,jH 50 N 4 Na,H 20 , loses H^O at 180—190°, decomp. 290°, 
auJ in aqueous sol ation 'gives characteristic precipitates with metallic 
salts. The silver salt, CgfTjONjAg, was analysed. When boiled with 
hydroehloric acid, the cyanoamino-compound is converted into 2-eor5- 

„inido 6-l‘!/<irox2/-i-metAylpp-i}/iidtne, NH2-CO-NH-0<^.q^q^®>>CH, 

which is obtained as a white, flocculent substance, sinters at 229°, 
m. p. 202—264° becoming yellow. When heated with concentrated 
hydiochloric acid at 120°, the cyanoamino-compound is converted into 
iminomethyluracil. 

t-Cyctmamino -G-hydroxy- i-phenylpyrimvline, 0, jHgON^, prepared 
from dieyanodiamide and ethyl benzoylacetate, crystallises in needles, 
which sinter at 230°, but do not melt. %Carbamido-G-hydroxy-i- 
pheiii/lpyriviidine, is a white, amorphous powder, 

m, p 234°. 

2-Cyanomnino-5-hydroxy-i : 5-dhmtltylpyrmiidine, CjHjON,, prepared 
fi'oiu dieyanodiamide and ethyl methylacetoacotatc, crystallises from 
boiliug alcohol in leaflets, m. p. 280° (decomp.), yields iminodimethyl- 
umcil when heated with concentrate hydroehloric acid, and when 
boiled with dilute hydrochloric acid is converted into t-carbamido- 
Z-hydroxy-i : 5-dw,ethylpyrivikline, m. p. 269° (decomp.). 

2 Cyanoamiiio-Z-hydroxy-i-melhyl-5-vlhylpyrimidine, prepared from 
ethyl ethylacotoacctate, is obtained as a crystalline powder, m. p. 257° 
(liecomp.) ; the corresponding 2-crtrJown(7o-compound forms needles, 
m, p. 235°. 

'J.'ho]action of dieyanodiamide on ethyl sodioformylpropionate leads to 
the formation of '2-cy<moaMino-Mydroxy-5-melliylpyrimidine, 

CN.KH.C<^;^}»>CMe, 

^vliich crystallises from hot water in needles, becomes yellow, but does 
not melt, at 293^, wlien heated with fuming hydrochloric acid at 120° 
i-^ hydrolysed to carbon dioxide, ammonia, formic <acid, and propionic 
atiil, and when boiled witli dilute hydrochloric acid yields 2-car6- 
(t-y>ido ^-hydToxi/-5‘metki/lpyrvHidin€j crystallising in needles, m. p. 245°. 

G. Y. 


Condensation of /3-Diketones with Carbamide. T. de Haan 
{Rec. irav. c/am., 1908, 27, 162—191. Compare Evans, Abstr., 
i, 129; 1894, i, 111). — The compound obtained by Evans on 
condensing carbamide with acetylacetone crystallises with in 

Oionoclinic prisms, Tliese are colourless when freshly prepared, but 
ty warming in aqueous solution or on exposure to light are trans- 
oimed without change of crystalline form into a yellow modification, 
ie colomless compound is probably 4 : 6-dimethyl-2-pyrimidone, 

^ r T 4^0 il© — . 

t6e yellow modiheation uiay possess the 


coustitution originally ascribed to it by Evans, CIl 2 <gjl®;^>CO. 
I'be potassium salt is colourless, and when treated with carbon dioxide 

r T 2 
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view, the colourless substance. The decomposes explodvdy « 

245“ When acebylacetone is mixed «ith '» 

aqueous solution, ^ 8 - 7 ,s«to«d«We, i, 

f.rmeB toeethct with the diuviminoacetyUcolone described by Corabei 
formed toget The former compound trystallise, 

'=“??atef in 'lust«;s ’ptti oonUining 4H,p. The anhydro* 
n' t ooe lias m n. 290°. Cold nitric acid converts it into a dmitmii^ 
but'' on warming, this is decomposed into carbaimde and 2.osy- 1 : li-di- 
methvlpyrimidiL. The colourless mod.licat.on of Loinbes compound 

TprobSly 6-car6«m«o-4 :6 ,ii.»ei//y/-2-p^n«uooae. 

A yellow form can also be obtained, and thisisiegarded asa .ienvative 
of Ihe coloiued variety of 4 ■. C-dimet,Uyl-2-pyrnnidone 
^IruTtnoetvkcetone and carbamide readily condense m aipmon! 

..£2 .1 0) 

„,l,ich seiiarate.s from water as bvillisnt 
\biH— CMe ,.f,„taimnv 2 H ,0 (the anhydrous substmee 

distinguished from the foregoing diureide by its solubility m alcokol, 
forms white nee.lles, m. p. 209-210“ with etievvescence, It separate, 

■ tinstable 4 : 5 i 6-(.-i«rf/iy-2 j>yr»m.W«e nit^ C,ll„l^,0,HlU, 
The free base has the con-stitution CMe<(.jj'.j,,HX’'^i 
obuined by decomposing its yadassiam 

gother at\40-\60=, forming yy 
® NH-CMe — Mi 

CO<^ >0.^ >co. 

This separates from water 'lu colourless ; tcs'', 

Action of Hydrazine f ^yl Phenacylacejoacap 

Bulow ash Ha>3 Fju ii.skh hydrazine oo ethyl 

Kuhn (thi.svol., i. 57) have studied ™ jescribe o-ipen- 

phenacylbenzoylacetate, and the pre-sent aiithois 
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cuts witli ethyl phenacylacetoacetate, which gives rise to a similar 
fonflensation prodact. 

Ethyl : 5-dihydropyridazine-i-carboxylate, 

btained by adding hydrazine hydrate to ethyl phenacylacetoacetate 
below 0°, crystallises from light petroleum in aggregates of yellow 
leedles m. p. 90 — 01“ attacked by nitrous acid. 


3 4 Dimethyl-l :2 pyrazo-6:7-pyron6 (Lactone of 5-Hydr- 
oxv3-methylpyrazole-4-tTOpropylenecarboxylic Acid). Cari, 
UClow and Krhz SciiAUB {Eer., 1908,41, 1946— 1947).— The sub- 
stance OgHgOjNj, m. p. 246 — 247“, which has been 
obtained in various ways (Knorr and Rosen- 
garten, Abslr., 1894, i, 546 ; Wolff, Ab.str., 1905, 
i, 839; BUtow and Lobeck, Abstr., 1907, i, 301), 
has been shown to have the annexed constitution 
by Stolle (Abstr., 1905, i, 838) and Wolff {loc. 
cil. this vol., i, 291). 

The formation of the lactone from ethyl oxalylbi.'hydrazoneaoeto- 
acetate at 187 “ (Billow and Lobeck, loc. cil.), and from ethyl acetoacetate- 
benzoylhydrazono at 175“, leads the authors to the general statement 
that the action of heat under suitable conditions on ethyl acetoacetate- 
.ii'.ylhydrazoues results iu the formation of a diacylhydrazine and 
3 : 4.dimethyl-l ; 2-pyiazo-6 ; 7-pyrotie. C. S. 




NH 0 

WeCLC °GH 
OJIe 


Azonium Compounds and Azines from 7-Hydroxy-/3-naphtha- 
quinone. Friedrich Kehr.ma.n.v .and R. Brosel {Her., 1908, 41, 
1832—1837). — Azonium compounds containing a hydroxyl group in 
the meta- or para-position to the ammonium group are often converted 
into inner salts of a phenol-betaine character when the free bases 
are liberated from their salts. Thus the meta-serie.s give n^oosafranones, 
rosindones, aud fsorosindones, and the pira-.series the prasindones. 

The authors have now e.xamined the behaviour of 
similar compounds containing a liydroxyl group in 
a different position, and find that in the case of 
6-hydt oxyphciijU’sonaphthaphenazonium chloride, 
annexed formula, the free base is a true ammonium 
base and does uot form inner salts. ^-Hydroxy- 
phenyli^ovaphthaphenazonium chloride, formed by 
condensing o-plienylcnephenyldiamine and 7-hydr- 
oxy-^-naphthaquinone, is obtained in black, shining leaflets. The 
platinichloride is brownish-violet. The base is formed by shaking the 
hydrochloride with silver hydroxide, but could not be isolated 
ii'om the green solutiou. The acetyl derivative of the chloride is 
orange-red, and gives a nilrate, C.j 4 lIijO.,N 2 ‘NO 3 ,H„ 0 , brownish-red 
needles, a platinichloride, scarlet, crystalline powder, and a dichroinate, 
long needles. By treating G liydroxyphenylnwiiaphthapbenazonium 
chloride with aniline, Z~anUino-^-hydro.cyphenyliso‘impht}axphenazonium 


Oil Cl Ph 

rA \/ 
i “i IN 

!» I 1 
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chloride, dark blue crystals with a coppery lustre, is obtained 


OH 


The 


\/ 

ifHPh 


N 


i. 


fact of this substance having a blue col 
was crucial in deciding on the constitutic *'i 
the parent substance, for from atialoor^tk 
anilino-derivative of the isomeric O-hvdl ™ 




naphthaphenazonium 
formula, should bo red 
this substance was contained in the 


chloride 

A small amount of 


Cl Ph 


liquor from the condensation, and was'fm**! 
to give a violet-red derivative with aniline" 

■ ^-Hydroxynaphthaphenazonium chloride, steel-blue crystals, giryj 
platinielUoride. The free base is bluish-green, and could only u 
obtained in solution. 

^-Ilydroxynaphlhaphenazine, obtained from 

o-phenylenediamine hydrochloride and T-hydroxy-^S-naphthar^iiinons 
crystallises from alcohol in yellow leaflots, m. p. 285“; the hdn 
ddoride forms golden crystals. j, q g 


Condensation Products of Chlorodinitrobenzene and Amina 
quinolines. Wilhelm Meioen, H. Oabbs, W. lilEitKELnAcii .mj 
C. WlCHERN (/. pr. Chein., It)08, [ii], 77, 't'i— 488).— l-l'hloro’.2;t. 
dinitrobenrene re.act.s with 6- and 7-aininoquinolines in lioilin» 
alcoholic solution, or with 0-aud S-aniim^uinolincs when fused, forming 
the corresponding 2 ; 4-dinitroanilinoquinolinc.s, 

The.se, on reduction with ammonium sulphide, yield 4 ailro-2-amino. 
anilinoquiuolines, NH,-C,.H 3 (NOo)‘NH’C,|H||N, which are converted 
hy nitrous acid into 5-nitro-l-quiiiolylbenzotriazoles, 

Eeduction of the dinitro-conqKiuiul.s with stannous chloride and liyJro- 
chloric acid leads to the formation of 2 ; 4-diaminoanilinoquinoliiies, 
CjH3(Kflj),-NH-C,H,,N. 

H-op-Dinitroanilmoquinoline cryst.allise.s in orange needles, m, p, 
266°; the plaiinicklm-ide, (C|,,H,(|OjN 4 ).,,Il 2 PlCl,;, brownish-yellow 
needles, m. p. 280h ^-p-Xilro o-mmuoanUinoqmnoline, brown needle.!, 
m. p. 231°; the hydrochloride, C'l^HijOjN^jHC), needles; the 
pilatinichloride, (C],,H,.,' 0 .,Nj).„ll 2 PtCl,;, brownish-yellow cry.stals, m, p. 
270°; the acetyl derivative, Oj-HjiOjNj, yellow needles, in. |i. 1(2'. 
5-yitrO'\ o-quiiiolylbenzotrieizole, yellow needles, m. p. 274°, forms 
unstable .salts. S-oii-lJiaminoanilitwijximoline, CijHjjN^.lPO, yellowisli- 
green needles, ni. p, 129°, 

'l-op-Dinilroanihnoquinoline forms brownish-yellow crystals, m. p. 
204°. T f .Vitro-o-a7itiii</a7iilinoquinoline, dark red necdifi.', in. P' 2^®' 
5-yitro-'l-m-//7iiiiolylbeiizotriazole, ni. p. 290°. 

G-op-Di)iilroa!iili/i<»i7ii>ioli)ie crystallises in red needles, ni. p. tl( , 
the plalmichloride foim.s yellow leaflets. fl-p-rVitro-omnino®'" 
quinoline is obtained as a red powder, m. p. 215°. 5 -Atf (0 
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UmhlbtnMtriazoU, white needles, m. p. 274°. Q-o^DummoanU- 
!ZoHne silver-grey needles, m. p. 173°, forms yellow salts. 

DinUroanUinoqmnoltTie crystellises from xylene in yellowish- 
j ^edles m. P- 211°, and forms salts which are decomposed 
'^Vr ■ ' the hydroMoride and ptatinicUoride were analysed. 
xlZdiodide, C,,Hj„OA.MeI, formed by heating tho dinitro-base 
... „efchyl iodide at 100°, crystallises m yellow needles, m. p. 164 , ■ 
yields a dark violet preeipilaU when treated with an alkali. 
f: Lro-Q-aminoanainoquimli'm, brown needles, m. p. 232°’; the 
liinkhloridB, brown leaflets, m. p. 276°. The aceiyl derivative, 

^ How crystals, m. p. 215°. h-Nilro-\-&na,-quinolylbenMtnazm, 
needles, m. p. 227°. 5 op- DiaminoanilinoquinoUne, 

Ci5H,,N^,H20, 

yellowish-green needles, m., p. 191°. G. Y. 

Action of as-Phenylbenzylhydrazine on Carbamide. Hugo 
MiLB.U'a {Ber., 1908, 41, 1865— 1869).— -Phenylbenzylsemicarbazide, 
obtained by heating carbamide with a«-phenylbenzylhydrazine at 175°, 
or by warming equivalent quantities of tho hydrazine hydrochloride 
and^tassium cyanate in aqueous solution, ha.s m. p. 139—140°; 
llichLlis (this vol., i, 471) gives m. p. 103°. The diucelyl derivative, 
0 -H,oO.,N„ crystallises in glistening needles, m. p. 1 28°. 

^Diphenyldibemylcarbazide, m. p. 169°, is 
formed when as-phenylbenzylbydrazino (2 mol.) is heated with 
carbamide (1 mol.) at 175° or with phenyl benzylsemioarbazido at a 
temperature not above 180°. On the coutrary, a substance, CnOnON,. 

p, 167—168°, is obtained when as-pheuylbenzylhydrazine and 
carbamide are heated together at 270° ; the acetate has m, p. 81 — 82° ; 
the benzoate crystallises in broad, glas.sy needles, m. p. 82° ; a crystal- 
line methyl derivative was also prepared. , 

It is probable that the compound described by Michaelis {loc. cit.) 
as diphenylbonzylamiuobiuret is identical with the substance, m. p. 
167-168°. W. H. G. 


Action of Dilute Nitric Acid on Helianthin. John J. 'Fox 
(Ber., 1908, 41, 1989—1991). — When methyl-orange is mixe^with 
dilute nitric acid at the ordinary temperature, the dye is decomposed 
with formation of 2 : l-dinitromethylaniline, a methyl group being 
eliminated. If the mixture is kept cold, the presence of a diazo-com- 
pound can also be detected. The author considers that a mononitro- 
helianthiii may be first formed, which then assumes the quinonoid 
structure and simultaneously loses a methyl group, thus ; 


HS 03 -CjH,-N:N-CeH 3 (N 0 ,)-NMe„ — > 

HS(VC 8 H^-NH-N:C,iH 3 (N 02 ):NMe-f-CH 3 -N 03 . 
The product is then decomposed with formation of dinitromethylaniline 
and diazobenzenesulphonic acid. J. C. C. 


Aminoazo-compounda. John T. Hewitt (Ber., 1908, 41, 
1986 — 1988). — A claim for priority. The theory of the constitution 
of the two forms of aminoazobenzenesulphonic acids recently put 
forward by Hantzsch (this vol., i, 469) had already been advanced by 
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the author (this vol., ii, 269). The decomposition of heliauthi 
dilute nitric acid (Fox, preceding abstract) can only be exiiklr, i 

NMe iC H 

the assumption of the quinonoid formula 0<'„- * *'i ,, 

^SO — OjE^-NH fte 

free acid. 

£enzeneazo-2 : d-dibromoaniline has m. p. 168° (oorr,), and not Up 
(Hantzsch and Hilscher, this vol., i, 485). J. C C ' 

Action of Diazo-salts on Primary Dinitrohydrooarbo 
Giacomo Ponzio and G. CnARaiER (Gazzetta, 1908, 38, i, 526— 5301 ^*' 
The reaction previously described (this vol., i, 482) for » diniltT 
toluene is extended to <o-dinitro-ji)-xylene and ^-methoxytoliiens ] 
these cases, too, the diazobenzeno derivatives, CK(N20^);N.^P1,^ readil. 
undergo transformation into the isomeric a-nitro-,S-nitroso-a.ao I 
/S-phenylhydrazinas, R-00-N(N02)-NPh-N0, and henzeneamdiniti 
hydrocarbons, N5Ph'CR(N02)5. 

The diazobenzene derivative of u> dinilro-p-xylefie. 

m. p. "2° (decomp.), has a golden-yellow colour, dissolves in concen- 
trated sulphuric acid, giving a green coloration, changes slowly into 
the isomeric red azo-compound, and gives oil nitrogen when heiiecl 
with alcohol. 


aSitro-^-nitroso-a.-^-toluoyl-p-]>henylhydrazii>e, 

C,.,H<Me-C0-N(N02)-NPh-i\0, 

prepared by dis.solving the diazobenzene derivative of u-dinitto- 
;)-xylen0 in anhydrous benzene, separates from the latter in unstuble, 
white lamime, m. p. 97 — 98° (docomp.),, gives a brown coloration with 
concentrated sulphuric .acid and phenol, and dissolves in cold water, 
giving a solution which almost immediately deposit.s /l-nffrcjo-a-p- 
tolwiyl-(3-ph«nylhydrazine, CsH^Me-CO-NH'NPh-NO, in the form of 
faintly yellow lamina;, m. ji. 115 — 116° (decomp,). 

a>-Dinilro-io-benzeneazo-f-xy/ene, NPhiN'C(NO.,)„’C,.Hjlle, prepared 
from the diazobenzeue derivative of w-dinitro-^y-xyleno by heating 
it with alcohol or dis.solving it in aqueous ether, crystalli,;es from 
alcohol in orange-red prism.?, m. p. 130 — 135° (decomp.), 

Thj diazobenzene derivative of u> diniCro-p-methoxylolu€ne, 

is an unstable, yellow compound, m. p. (decomp.), and dissolves in 
concentrated sulphuric acid, giving an emerald-green solution. 
a-N{tr(h^-nitro8oa-u7ii80J/l-fi’pheni/lhi/drazinei 

OMe-GVH^'CO-N(XO.j)-NPh*NO, 

separate.s rapidly from an iceKrold anhydrous benzene soliitiou of the 
diazobenzene derivative of w dinitro-^methoxytoluene in unstable, 
yellow lamina, m. p. 123 — 124'’ (decomp.), and gives an emeivild-gicen 
coloration with concentrated sulphuric acid and phenol ; it dissolves 
in cold water, wljich rapidly transforms it into nitric ncid and 
/?*nitrO!>o-a-ariisoyl-/3-phenyIhydraziDe (compare Bamberger and Pemsel, 
Abatr , 1903, i, 286). Boiling water converts the latter into a-anisoyl- 
^-phenylhydrazine, with evolution of nitrous vapours and partial 
rdisinibcation. 
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Ijinilro-a-UnMnmiiO-^-mthoxytoluene, JNi:'li;N-C(N0,)2-CjH^-0Me, 
■ Tormed spontaneously from the diazobenzene derivative of onJinitro- 
■ ” thoxytoluene, or, more rapidly, in alcoholic, ethereal, or chloroform 

Titioii or by shaking the benzene solution with water. It separates 
■°WAnd’ red flattened needles, m. p. 141—148° (decomp.), and is 
:::odtateIy stable. T. H. P. 

Primary Bisazo-oompounds of Benzylethyl-m-aminophenoL 
P , bclow and Theodor Sproesser (Ber., 1908,41, 1684—1692. 
Compare Biilow and Wolfs, Abstr., 1898, i, 308 ; 1899, i, 135 ; Btilow 
and Spioesser, this vol., i, 272). — The authors find that two isomeric 
bisazo-rompounds can be obtained at will from benzylethyl-m-amino- 
rjlicnol under suitable conditions. If the substituted «z-aminophenol 
in an aqueous solution slightly .acidified with hydrochloric acid is 
treated with an equivalent quantity of a diazo-salt, ENj-X, the 


Bionoazo-compound, ^NEfCH^Ph, is obtained, which reacts 

in an alcoholic alkaline solution with another equivalent of a diazo-salt, 

OH 


ll'Ns'X, to yield the bisazo-compound RN2<^ 


>NKfCH,Ph. 


Conversely, benz)letbyl-»a-aminophenol can be coupled in alkaline 
solution with an equivalent quantity of RN,-X, yielding 
OH 

/ ^XEt-CHjPh, which can'then unite with R'N^-X in acetic acid 
OH 


■solution, forming R'N^ 



NEt-CHJ’h. 


The following compounds 


NjR 

aro described . 

’i-Sm»ylethylamino-%benzenmzophenol, 

N2Ph-C6H3(OH)-NEfCH.^Ph, 

m. p. 117°, red crystals with blue reflex. '^-Bmzyhl}iylamino-'i-\)- 
toiw?icajopAenol, C22H23ON3, m. p. 110°, orauge-red cryst.als. Z-Benzyl- 
tthylammo-2-a-napMhaUneazoplienol, CjjH^jONj, m. p. 110°, greenish- 
black crystals. 5-Benzyklhylmniiw-‘l-l^zf,niazophenf.tole, 

111. p, 103 5°, orange-red leaflets. 5 Beyizylethylainino-i--p-^p}^ 
henzeneazophenol, m. p. 230°, small,' red crystals; the 

sodaim .salt contains 2H2O, and h.as m. p. 238— 26.'i° (decomp.). 

5-Beiizylel.kylamino-2 : i-iisbenzeneazop/ieiiol, O.jHjjONj, m. p. 129°, 
gi eeiiish-black crystals with a metallic lustre, which dissolve in 
concentrated sulphuric acid with a green colour, becoming red on 
dilution. ^S^Bmzylethylamiiio-i-A-Ms-p-tolueHeazop/ienil, OjgHjgON , 
m. p. 154°, green prisms. 5-Benzylethylamino-2-be>izf7ieazo-i-p- 
tolv.tnmzopkenal, C,sH,,ON5, m. p. 116°, i.ighly refractive, green 
t^ijstals, red by Iransuiitt-ed light. O B 



584 


abstracts of chemical papers. 


Deaminoproteina Zdbnko H. Skeaup (Sioehm. ZeUsck, igog jq 
245—248. Compare Abstr., 1906, i, 913; 1907, i, 367, 7391 ^ 
Deaminoproteins, obtained by the action of nitrous acid, genetull, 
contain slightly less nitrogen than the proteins from which the, 
are derived. This diminution in the nitrogen content is apparently 
connected with a considerable reduction of the amount of histidiee and 
arginine, and a complete disappearance of lysine among the products 
of hydrolysis. G. B. 

The So-called Amidic Nitrogen of the Proteins. Zdenko H 
Skeaup and Emil E. von Habdt-Stbemaye [Mmuitsk, 1908, 29^ 

255 262).— In the investigation.s hitherto recorded on the quantiti^ 

of ammonia formed on the hydrolysis of proteins with hydrochloric acid, 
the protein has been boiled for some hours with concentrated hydro- 
chloric acid (compare Hausmann, Abstr., 1899, i, 653 ; 1900, i, 317j 
Kutscher, Abstr., 1901, i, 107). The present communication cod- 
tains the results of several determinations of the quantities 0 ! 
ammonia formed by boiling various protoins with both strong and 
dilute hydrochloric acid for from five minutes to five hours, The 
substances examined and the maximum amounts of ammonia they 
yield when boiled with hydrochloric acid are a.s follows ; casein, I'e"/.; 
edestin, l' 6 %i serum-globulin, 1 - 0 %; crystallUed egg-.albiimin, M'i; 
sodium hysalbinate, 0-7%, and sodiu* protalhmate, 1-0%. Gelatin 
was also examined, but, contrary to the statement of Hart (Abstr., 
1901, i, 783), was found to contain no amidic nitrogen. 

The maximum of amidic nitrogen is obtained by boiling with the 
strong acid for about five hours, but about two-thirds of the total 
amidic nitrogen is eliminated during the first five minutes when slrooj 
hydrochloric acid is used, and in fifteen minutes when dilute acid ( 1 : 1 ) 
is employed. The conclusion is drawn therefore that the greater part 
of the amidic nitrogen is eliminated during the transformation of the 
protein into the albuinosc, and that consequently the formation of tbs 
albumose from the protein is not simply a hydrolytic process, but 
is accompanied by the liberation of ammonia. ^ 

Ammonia is also probably evolved during the further dissociation 
of the albumose (compare Henderson, Abstr., 1900, i, 365). 

W. H, li. 


Protoplasmic Hydrolysis. AlIvanure Etaed and Astonv 
Vila (Cmpt. rend., 1908, 146, U 55 - 1156 ),-The author d««s 
the conditions required for the hydroly.sis of 
the means of separating the products, pointing out 
tions to the use of phospliot.ingstic acid. The fact is 
in protoplasmic hydrolysis the true weight of the in 
matter i.s never known, owing to the impo.s.sibility of compMej 
drying it. The rourlusions arc drawn that the nitrogenous 
poLds resulting from the breaking down 

Reduced in very small quantities, that the '"g'' > ,ie„„, 
Llculations of nitrogen ba-seil on hypotheses and J 

and that precipitates of high molecular weight give an ^ ^ 

the»fcie amount of organic matter that they contain. 



ORGANIC CHEMISTRY. 


585 


Action of Certain Oxidising Agents on Blood PiementB 
|fo„s A. MaoWiiliah (B%o.-Chm. J., 1908, 3, 155—164) —^tron? 
lolutions of chlorates are added to blood, there is beyond the phase of 
fcetlismoglobin a jellying effect. The jelly is firm, and its formation 
P accelerated by acidification or by warmth (30—40°), and retarded 
|by alkalis. The red colour in time gives place to a deep green as seen 
by reflected light, although thin slices appear brownish-red by trans- 
Eiitted light. The green colour gradually changes to yellow. Some 
[times the jelly contracts, squeezing out a clear fluid rich in protein 
but free from iron. If the blood is diluted beyond a certain point’ 
jellying Mils, and a coloured precipitate is formed when a chlorW is 
added; this rapidly becomes green if acid is added. Bromates pro 
duce similar effects, but iodates produce a red precipitate with 
different properties. Chlorates and bromates produce the same effects 
Mth bicraoglobm solutions, but not with stromata, serum, plasma 
or egg.albumin. Solutions of hmmatin fail to give the results also’ 
l ie aiiered hieraoglobm is very insoluble ; it, however, dissolves in 
alkali, dues to a dark powder, and microscopically polygonal flakes 
arcKOD. It shows no absorption bands. The product is probably 
due to oxidation, and is not a halogen compound ■' 

The substance retains all the iron of the hiemoglobii. in very firm 
coiubiiiation. It is digestible fay peptic or tryptic enzymes, but tber” 
IS .10 ormation of liaupatit# on prolonged digestion, the iron is 
padiia lly liberated. It is suggested that chlorates and bromates may 
10 useful in distinguishing hemoglobin from other pigments, and 
as tiJiing agents for hiemoglobm in microscopical work. W. D H 

H^matin. William KCster fwitb K. Fucusl (Zdfftr'h t 
C 1908, 56, 505-556. Compare this vob 
lixperimenfcs were earned out on tlio reduction of the svn.b • 

,[ th. 1,1.11, ,1, ,,1.1, 

a h.T.inoj>yrrole with the ‘='>uld be derived from 

ojyi role with the constitution of a tetralijdroisoindoline. thus • 

CH, 

U2V —v HsC^"c-co, 


ClI, 


CH., 


reart" S^Itranhv^f-s P™Pare<* from cTtraconio acid, which 
Its anhydride presumably according to the following 
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equation: C 5 H 5 O 4 + CsH^Oj = CgHijOj + 2 C 0 s. The imide prepj . 

from this acid was an oil, boiling at 138 — 140°. Neither this not 
imide of A'-ci/c/ohexene-l : 2-dicarboxylic acid was identical with th 
oxidation product of hsmopyrrole. The latter was obtained f. * 
A’-cycfohexene-l : 2-dicarboxylic acid by first heating it above T 
melting point (240°), and then heating the anhydride so formed w'rt 
alcoholic ammonia, also by the distillation of the substance obtainjj 
by treating the anhydride with ammonia in alcoholic and ethereal 
solutions ; the latter substance thus prepared was amorphous soj 
had a composition corresponding with the formula CjHjjOjNj ' ipj 
anhydrides of A®-Ci/cfohexene-l ; 2-dic.'iiboiylic acid, lrans-i.*^ctid 
hexene-1 : 2-dicarboxylic acid, and as-A'‘-cjicfohexene-l : 2-dicarbox\T 
acid were also prepared by the Haeyer naethoda ; from these tlij 
corresponding imides were obtained, which do not agree in properties 
with the oxidation product of hmmopyrrole. These properties ate 
indicated in the following table : 

Anhydride. Imi.le, 

Phtholie acid m. p. 128' 233° 

Ahcj/rfohi'xenc-l : 2.ilicarbcxylic .icid ,, 73—74 160--17O 

A°*-CJ/c7(3hc.xeiic-l : 2 dicarboxylic acid ,, 78 — 79 172—173 

cjVA^*cyc(yliexeni‘-l ; •J-dic.'ultoxylic acid... ,, 59—60 | 

Ireow.A^-eyclclic.xeoc-1 : 2-dicarboxylic aei*^ „ 140 232—233 

Evidence is given as to the existence of two hremo])jTroIes, obtaic- 
able by the reduction of hfein.atin with hydriodic acid, one, an acid 
substance, which can be extr.acted from acid solutions with ether, and 
the other, a basic substance. An .account is given of the attempts to 
prepare pure derivatives, and also of .some oxidation experiments, .t 
preliminary account of some oxiilation experiments carried out with 
the non-volatile by-products in the btemopyrrole preparation is also 
given, by means of which h;ematinic acid was obtained. S. B. S. 

A New Method of Tanning. Louis Meunier and Alphosse 
Seyewetz (Comp!,, rend., 1908, 146, 987 — 989). — Hides are not greatly 
changed by quinol in the absence of oxygen, but, when oxygen and 
alkali are pre.sent, the fibre gradually becomes pink, then violet, and 
finally brown, and acijnires perfect resi.stance to boiling water. The 
tanning depend.? on the formation of benzoquinone, and is also 
brought about by a solution of the latter substance; during the 
tanning process, the benzoquinone is .again* partly reduced to quinol. 
The explanation is sought in a re.iotion between benzoquinone .and 
the amino-groiip.s of the protein, similar to tbat between aniline and 
benzoquinone, which re.sults in a condensation of aniline with part 
of the benzoquinone, and in the reduction of the rest of the benzo- 
quinone to quinol. 1 '- 

Nucleic Acids. XIII, Pikebos A, Levene and Jobs A. 
Mandel {Blochvm. Zeilsch., 1908, 10, 215—220. Compare Abstr,, 
1907, i, 266). — .-V methol is de.scrihed of obtaining pure guanine from 
the cleavage products of nucleic acid. The cleavage i.s brought abou 
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acetic acid in the presence ot lead acetate at 150°. The lead is 
oved by sulphuric acid, the acetic acid by distillation under 
'^luccii pressure, and the purine bases are precipitated by silrer 

I hate and then treated in the usual way. Some experiments are 
given on the determination of the proportion between purine 
” ifvriraidine bases, but this matter is still being investigated. 

" W. B. H. 

The Nucleo-protein of the Liver. I. O-uanylio Acid. 
Phcebus a. Levbne and John A. Manuel {Biochem. Zeitsch., 1908, 10, 

■101—228). A substance corresponding with Bang’s /S guanylic acid 

was prepared from the liver. Its reactions were not, however, abso- 
Intelv identical with Bang’s acid, which was m.ade from the pancreas. 
Ill elementary composition, the figures were fairly close. From it, 
triiaiiiiie was prepared, but no adenine ; the pyrimidine bases were 
absent. Hexoses were absent from the molecule ; a pentose was 
obtained, but its identification was not very certain ; glycerol was 
uot obtained, W. D. H. 

Constitution of Thymonucleio Acid. Phcebl's A. Lbvene and 
.John A. Mandel (5er., 1908, 41, 1905—1909). — In continuation of 
im investigation of the intermediate products formed by the hydro- 
lysis of- nucleic acids (Ahstr., 1904, ii, 955), it has been observed that, 
m hydrolysis with dilute minlfc-al acids, thymonucleio acid yields, on 
the one hand, products containing carbohydrate groupings and traces 
of phosphoric acid, but without reducing action on Fehling’s solution, 
and, on the other, substances which do not contain purine bases, but 
on further hydrolysis yield phosphoric acid, Itevulio acid, and thymin. 
By hydrolysis of tbymonucleic acid by 2% sulphuric acid at 1 50°, there 
has now been obtained an amorphous bariuM thyminylucophosphale, 
CjjlIjjOioNjPBa, which, when heated with 25% sulphuric acid at 175°, 
yields thymin and Ifevulic and phosphoric acids. The composition of 
the thyminglucophosphoric acid is almost identical with that of hemi- 
Liicleic .acid (Schmiedeberg, Abstr., 1900, i, 267 ; Alsberg, Abslr., 
1904, i, 791), and may be considered to be a mononucleotide. It is 
suggested that the nucleic acids are composed of simpler complexes, 
the nucleotides, each formed of phosplioric acid, ,a carbohydrate, and a 
base, these complexes uniting to form polyphosphoric acids. The bases 
are combined with the carbohydrates, probably in the form of gluco- 
sides, somewhat according to the scheme ; 

C5H50N5:oh-[cii-oh],-o-po(OH)-.„ 

C5H5N5:ch-[ch-oii]i-o-po(oh)-^'^' 

According to this view, the complex nucleic acids are constituted in 
tlie same manner as the simpler guanylic and iuosic acids, but, whilst 
these readily yield free carbohydrates or reducing glucophosphoric 
acids when hydrolysed, the presence of the carbohydrate groups in the 
immediate products of the hydrolysis of thymonucleio acid can be 
delected only by the colour reaclious with orciiiol, or by hydrolysis to 
hevulic acid. G. Y. 

Adsorption of Ferments. Leonor JIichaelis and M. Ehkenrbich 
[Biochem. Zeitsch., 1908, 10, 28.3 -299).— The electrochemical nature 
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of ferments is considered to be proved. Invertin and 
adsorbed in all reactions by clay, and in none by kaolin ; 
fore have the character of acids. In neutral and alkajitia fluii 
malWiastase is not adsorbed by kaolin, but in acid fluids it is ■ a *’ 
therefore amphoteric, but with stronger acid than basic prcMrti,’* 
Corresponding with this, it is completely adsorbed by clay when nentni 
or .alkaline, and only incompletely when acid. Ptyalin and trvK' 
are also amphoteric, being adsorbed by both clay and kaolin under >1] 
conditions of reaction. W. D. H 

The Identity of Pepsin and Rennin. Olop Hamhakkj. 
(Zeitsch. physiol. Chsm., 1908, 56, 18 — 80). — A long critical uj 
experimental examination of the much-debated point as to whether or 
not pepsin and rennin are identical. The conclusion reached is that 
they are not, and the most striking proof of this is that solutions ot 
each ferment were prepared from which the other wa.s absent. I( 
lead acetate or, better, magnesium carbonate is added to the mijture 
both ferments arc precipitated, but the precipitate of pepsin is more 
insoluble and the ferment is destroyed ; extracts of the precipitate Ihea 
contain practically only rennin. If, on the other hand, the original 
mixture is heated to a little over lO”, the rennin is destroyed rapidly 
but the pepsin is destroyed less rapidly, and so can be obtained fiee 
from rennin. W. D, H, 

Systematic investigation of Oxydasea. Octave Po.N'y-HE.VAai 
[Bull. Acad. roy. lidg., 1908, 105 — 163. Comp.are Abstr., 1907, i, 
1100). — The experimental method.s used by Bertrand (Abstr., 18S5, 
i, 385, 386 ; 1896, i, 534; ii, 61 ; 1897, i, 53; ii, 117, 33S; IS98, i, 
53; ii, 128; 1899, i, 313; 1904, i, 157) in his investigation of the 
ferment laccase of Japanese lac, and the conclusions this author draws 
from his results, are criticised, and evidence is brought forward it 
favour of the view tliat the oxidising action of laccase is re.slly doe, 
not to a specific enzyme, but to the presence of a manganous .salt, the 
activity of which is stimulated by the action of hydrn.xyl ions. 

IVhen a solution containing .a colloid and a manganous .salt is pre- 
cipitated by the addition of alcohol, the precipitate obtained contains 
some of all the constituents originally present in the solution, and 
this is the ease even if the precipitation is repeated. Such pi ecipitates 
exhibit feebly all the oxidising proprerties attributed to laccase and 
other oxidising ferments, and their activity can be greatly enhanced 
by the addition of minute traces of alkalis, so small as to he no- 
recognisable by tho usual indicators. Bertrand s laccase is 
alkaline, and always contains manganese, and its activity is practica ly 
paralysed in pr esence of acid.s. In view ot these and other obseivn- 
tions, it is contended that it is unnecessary to assume that Bertranr a 
lacea.se preparation.^, obtained by precipitating the l.rtex of t ie ac 
tree by means of alcohol, contain any specific ferment, ami the le' 
oxidising action on quinol, pyrogallol, Ac., is fully accouutc ® ^ 
the presence of .an organic salt of manganese and the acci en 
presence of alkali. It is .suggested, however, that these o 
account for the o.xidation of guaiacol by “ laccase " and that some 


pepsin 
,*.™y there. 
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constituent, possibly an iron salt, intervenes in this instance. The 


i-esults 


of a number of quantitative experiments on the oxidation of 


uinol by manganous salts, showing the influence of concentration, 
time temperature, and other factors on this action, are tabulated in 
tlie original. It is also shown that animal charcoal rapidly oxidises 
linol to benzoquinone in presence of air. It is also pointed out that 
too much stress is often laid on the mere inhibition of catalytic 
.ictivity by the application of heat, as an indication of the presence 
of enzymes. Ifor example, “ laccase " becomes inactive at 1 00°, but 
there is good reason to believe that, in presence of colloids, organic 
manoanous salts would decompose at this temperature and lose their 
oaidisicg activity. The oxidation of quinol to benzoquinone by salts of 
mercury, nickel, and other metals is possibly also due to their action 
in presence of alkalis or like impurities. T. A. H. 


The Occurrence of Anticatalase in the Animal Organism. 
Fr. Batieili and Lina Stebn {Bwckem. Zeitach., 1908, 10, 275 — 276). 
—Polemical against Vandevelde and de Waele (this vol., i, 491). 
The present authors use the prefix anti- in the same sense as it is 
employed in the words antipepsin, antitrypsin, &c. W. D. H. 


R51e of the Reductase in Alcoholic Fermentation. 
Wladimir N. Palladin {Bull. Acad. Sci. St. Petersburg), 1908, [iv], 8, 

(567 672 *). — It is shown that both vegetable and animal reductase 

lire directly concerned in alcoholic fermentation. The reduction of 
sodium selenite and of raethylene-bluo by zymin is retarded greatly 
by the addition of dextrose, and to a less extent by sucrose and 
g.ilactosB, but glycerol, lactose, and mannitol hasten the process of 
reduction. 

An analogy is drawn between these proce.sse.s and the selective 
.assimilation by fungi of the more nutritive of two substances in a 
mixture, and also of d- rather than f-tartaric acid by certain bacteria. 

Z. K. 


The Properties of Yeast Juice; the Zymase Formation in 
Yeast. Kdwabd Buchner and Fritz K latte (Bioc/iem. Zeitsck., 
1908 , 9, 415 — 435). — Fresh yeast juice has but sm.all optical 
rotation, varying in Munich yeast between -b 01 2“ .and - 0'28° and 
ill Berlin yeast between -b 1 '68° and 2 ’4 8°. This activity appears to 
depend on the glycogen (of which [oJd =+196 — 213°), for the 
rotation almost disappears on allowing the juice to ferment without 
addition of sugar. When sugar is added, the decrease in the dextro- 
rotation does not correspond with its diminution as measured by 
collecting the carbon dioxide. In two eases, in spite of the 
dis.a[ipearance of sugar, the rotation remained approximately constant. 
This phenomenon is possibly due to the concurrent formation of 
dextrorotatory polysaccharides. In the presence of disodiura hydrogen 
phosphate, however, there was a decrease in the dextrorotation, 
which corresponded more nearly with the disappearance of the 
sugar. 

Lange has shown that by keeping yeast for two hours in a solution 
* and Zeiiseh. physiot. Chan., 1908, 56, 81-88. 
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containing 0'1% asparagine and 4% potassium phosphate, with ot 
without the addition of 10 % sucrose, the fermentative power can bj 
increased. Further experiments have shown that this treatment cansj, 
a regeneration of the zymase, and that the increased power is not dyg 
to the formation of fresh enzyme. The asparagine, turtliermojg^ 
plays a very subordinate part, and the regeneration is due mainly 
to the presence of potassium dihydrogen phosphate; the corte. 
sponding dipotassium salt does not possess the like power. 


The Alcoholic Ferment of Yeast Juice, III. The Function 
of the Phoephatea in the Fermentation of Dextrose by Yeast 
Juice. Arthur Harden and Wii.lia.m J. Young {Prcc. Hoy. Am., llms 
80 , B, 299— 311)."-The addition of a phosphate to a fermeatinj 
mixture of dextrose and ye.ast-juiee, not only produces a temporar) 
acceleration in the rate of fei mentation, hut also an increwd total 
fermentation. The last effect is due to the fact that the he.\ose phoj. 
phate formed during the period of temporary acceleration is coiitimally 
hydrolysed by an enzyme with the production of free pdiospdiate, irbioli 
again enters into reaction .and llm.s brings about fernienbttioo. Die 
reaction due to the pbo.'-pliate can pirobably bo represented as folioive; 

CjHijO, + 2 K.,HPO, = 200. + 2U.H,0 + (y l,oO,(PO,B.)j + pi,,0, 
This reaction is only reali.sed in the iirtsence of ferment and co-fctmeiit, 
phosphate alone iteing unable to briug .about fermentation in pteseiiL'e 
of ferment and dextrose (Abstr., 1907, i, lti4). liie hexote phosphiile 

formed is gr.idually hydiolysed : 

C,iUjoO,(PO,H..), + 2H.,0 = C„ll,A+-l'sl^PO,, 

The conditious affecting tiii.s hydrolysis have been mve.slig,vted ; the 
rate at which it occurs, determines the rate of action wlien cle.xlrose n 
fermented with yeast- juice. An optimum concentration of pho.iiiliite 
exists which produces a maxitiiuiu initial rate of fermentatoii; an 
increase beyond this optimum diminishes the rate, b. 13. b. 

ti-Dimethylaminophenylarsonic Acid {Dimetbylatoxyl). 
August Mjciueus (for., IbOtl, 41, 151 t- 1516 ).-y>Dmieaiyiamm- 
phenylarsonic acid, previously prepared by the maion of meictua 
Mide and water on JHlinictliyla>nicui'l'“y-‘‘'““’"'f, 

1902 i, 412), is now obtained by lieating d.inethy ..mime 'Ut 
arsenic trichloride and tie.ating tlie crude p-dimetliyl.imiMOl.hcBj 
arseiiious oxide so formed w.tli water, sodium “ 

hydrogen peroxide, or by the action of inelbyl su p a ' / 

pihenylarsouio acid in .sodium hydroxide solution. }>■ im 1 
phenylarsonic aci.l acid IJackens wiieii heated, and does 
previously stated Uoc. cit.). The sodium sail, 

crystallises in leailct.s. 


G. Y. 


An laomeric Arainophenylarsonic Acid. 

(Zfer., 1908, 41, l«55--16r,7).-Tiie 

by Michaelis and Loc-sner (Abslr.,_ 1894, i, .AsO(OH)... ‘>7 

corresponding amiuoiMiti^lnf sonic ttcid, 4 
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Bieaiis ot Dyarogen sulphide (compare Micbaelis, preceding abstract), 
nrovide^ that, after treating the solution of the nitro-compound in 
ainfficnium hydroxide with hydrogen sulphide, the product obtained 
on evaporating to dryness is extracted with hydrochloric acid, the 
extract rendered alkaline with sodium hydroxide, and then treated 
,vith a solution of copper sulphate. The reduction may also be 
perl'urnied with sodium amalgam. Whether this substance, which is 
isomeric with p-amiuophenylarsonic acid (compare Ehrlich and 
IJertheim, Ahstr., 1907, i, 812), is an ortho- or meta-compound has 
not been determined, although the latter is more probable. It 
crystallises in colourless pri.sms, m. p. 214°. It does not couple with 
diazobenzene or diazosulphauilic acid, but does so with p-nitrodiazo- 
benzene, yielding a yellow dye, dissolving in alkalis with a red colour. 
It may itself be diazotised, and then forms azo-dyes with amines and 
phenols, which are soluble in sodium carbonate. W. H. G. 


Diazophenylareonic Acid and its Products of Decom- 
position. Alfred BERTnEiM {Ber., 1908, 41, 1853—1867).— 
p-Diazophenylarsonic acid (Ehrlicb and Bertheim, Abstr., 1907, i, 812) 
undergoes the usual diazo-decomposition. On boiling in acid solution 
it yields ^-hydroxyphenylareonio acid, AsO(OH) 2 , crystal- 

lising from dilute alcohol in white needles containing 2JH 0. 
p-fithoxyphenylarsonie (phenetylarsonic acid) is obtained by diazo- 
tising the base, dissolved in absolute alcohol by means of hydrogen 
chloride, with ethyl nitrite. It has m. p. 185° (Micbaelis, Abstr, 
1902,1, 413, gives 209 — 210°). By acting on the diazo-compouud 
with sodium hypophosphite, phenylarsonic acid is obtained, m. p 
158-162° (Micbaelis gives 158°), and, by treating with copper 
powder, p-eUorophmylarsonio acid is formed, of which the barium salt 
was analysed. Treatment of the diazo-solution with cuprous cyanide, 
end hydroly.sis of the resulting nitrile, furnishes p-carboxyphenyl- 
.irsonio acid. Arsenious carboxyphenyl iodide has m. p. 172° 
(Li Coste, Abstr., 1881, 903, gives m. p. 153°). J. C. C. 


Preparation of Acyl Derivatives of yi-Aminophenylarsonic 
Acid. [Kuhatorium deh Georg und Fbaxziska Speyehschen 
Siodiekstiftcng] (D.R.-P. 19l548).-Sodium p-aminophenylarsonate 
IS readily acylated by the ordinary processes, and in this way the 
0 owing derivatives have been obtained: or myla 7 )ii 7 wphenylar sonic 
acnl, slender needles, soluble in methyl alcohol or hot water, and p acetyl- 
amnophenylarsonic acid, leaflets ; the phthalyl-, butyryl, chlwoacelyl-, 
^^e.oyl-, animalonyl.p-amimphcnylareonic acids are similar compounds. 
Ibe carbonyl derivative, CO[NH-C„H,-AsO(UH),],, was also prepared. 

G. T. M. 

Derivatives of Arsanilio Acid. I. 
udhiq Benda and Robeet Kuhn (Ber., 1908, 41, 1672—1678 

Mirror f 492 ^ “h ; O.and R. Adler,' 

position’ ’ ^ of aniline not substituted in the para- 

170— 900° vi'ir arsenic acid when healed at 

J yielding substituted arsauilic acids; at the same time, 
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aromatic cacodylic acids of the type ^sOC-Ar-NH^OH are oui. 
as by-products. All the substituted arsamlic acids obtained give 
white^ silver salts. The amino-group may be and diaz,. 

tised ■ the diazo-compounds couple with amines and phenols, yieijug 
azo-dyes soluble in alkalis. The diazo-group is also readily repUce. 
aUe by hydroxyl and halogens. The aeetyl derivatives of the methyl 
hLologuLof Lsanilic acid yield the corresponding carboxylic acid, 

6^1mimtolyl-^-an(mie acid, NHs-C„H,;AsO(OH)j, obtained Itom 
arsenic acid and o-toluidine, crystallises in hexagonal prisms, a, p, 
195“ ; the acetate, CjHiANAs, crystallises m brittle needles and 

CvH.oO^bJAs, from arsenic acW and 

m-toluidine. crystallises in long rectangular pmms rc. p. 180 ; the 
acetate forms prismatic crystals, decomposing above 240 . 

5 -Amino.p-!y¥ 2 <^^^onic acid. C,H,, 03 NAs from yexyl.dene and 
arsenic acid! crystallises with lH.zO in compact hexagonal plates ; fc 
anhydrous substance has m. p- 215“ ; the — , 
compact, prismatic crystals, dc«.mposmg at .78 

1 . Navhthylamine ■ 4 - arsenic acid, N H, AsO(Oli),, from 

' ^ 'J W./1 «<tnKthvlfl.lllin€» foiIDS SDlllll prjsiHS, DJi p, 

arsenic acid and .p u W 

iSeXlLonic acid, 03 H 3 Me(OH)-AsO(OII).,, is prepared by diaio 
Uairg Vmethyl-2 1 5-arsanilic acid and boiling the aqueous solution ol 
triiazo-compound; it crystallises with IH^O- m white j.sms an, 
needles, m. p. 180“ ; the anhydrous substance has m, p. ... . 


The Magnesium Derivatives of the Aromatic Chloro- 
The Magn (D.R.-P. 189476).-In the Grigeard 

compoun s, ■ • 1 differently from the biomo- 

reaction, chloro-denvati es beftave q ^ 

and iodo- compound.^, the magnesium cl.loride. 

£ £h^Lm 

^ "»vW, .,.1 .!«. fti. ->•' ■«' 

‘7;rr5rs « ;*«■”, ,5 cs.;i 

adding magnesium to an elbeiea , . . ;j (,r filorocymenc, or, 

then introduciug !t.i:/:;;thyl bromide, ethyl 

conversely, the -tiagnesium ,“tlon^ the ai^aiic 

iodide, ic) may be added to ^ of magnesium, 

chloro-derivat ive in the presence of the r.qun ite am ^ 
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Estimaticn of Active Hydrogen in Organic Compounds. 
Ti[. Zerewitinofp { Ber ., 1908, 41, 2233 — 2243. Compare Abstr., 

ii, 509). — An extension of the method previously described to 
tlie determination of the number of replaceable hydrogen atoms in 
lu Jroxy-, thiol-, amino-, and imino-compounds. Frequently the 
leiiiUs obtained are high, owing to the development of heat from the 
foiniatiou of the compound of pyridine and magnesium methiodide, 
and the further interaction of the pyridine and iodide with evolution 
of t>as. The mixture is therefore cooled after the first evolution of 
iras has occurred. Care should also be taken that no barium oxide is 
fntrodueed with the dry pyridine. 

Ten hydroxy-epmpounds of the flaVono type have been examined, 
and good results obtained even where the hydroxyl group is in the 
ortho-position ; thus euxanthone is shown to contain two and 
Inoinatoxylin five hydroxyl groups. _ The method also succeeds with 
miiraptans, such as the propyl, uobutyl, or phenyl derivatives, 
and with imido-compounds, such as succinimide, oxanilide, or 
[jlitbalimide (compare Hibbert and Sudborough, Trans., 1904, 85, 
'J33). The acid amides, like acetamide, react in the cold with one mol. 
of magnesium methiodide, and on heating at 85° with another mol. ; 
the error due to the action of the pyridine i.s estimated by carrying 
out a blank experiment. Aldehyde-ammonia is shown in this way to 
have three active hydrogen atoms, two of which react in the cold. 
Carbamide and thiocarbamido have only three instead of four active 
liydiogen atoms, and phenylcax-bamide, plienylthiocarbamide, and 
menthonesemicarbazone have two such hydrogen atoms ; in all these 
ra.tes the compound contains two amino- or one amino- and one imino- 
groups attached to the same carbon atom. 

The reaction has been applied to tautomeric compounds, such as 
acetylacetoiie and ethyl acetoacetate, and at 100° these possess one 
active hydrogen atom ; malonic acid contains three replaceable 
hydrogen atoms. W. E.. 

Methylethylisobutylmethane [/SS-Dimethylhexane], Latham 
Clarke {J. Amer. Chsni, .Sou., 1908, 30, 1144 — 1151). — In continu- 
ation of the work on the octanes (Abstr., 1907, i, 109), /IS-diniethyl- 
hexaiie has been synthe.sised by two diffei-eut metho’ds. 

\\ hen methyl isobutyl ketone, prepared by the hydrolysis of ethyl 
isopropylacetoacetate, is tra-ited with magnesium ethyl bromide, 
^d-dimethyl-B-hexanol, CHMe,,-Cllj-CiMe(OH)-CH.AIe, b. p. loP/ 
ibb mm., is produced. On converting this compound into the corre- 
sponding iodide and reducing the latter with zinc and hydrochloric 
ai'i.l,/38-dimet^i/i/i«aM««,GH5,Me-CHMe-CH,,-CHMe,^, b. p. ]09'8— IIO 7 
Ci2 mm., is obtained as an odourless, mobile liquid with Dlf 0'7083, 
and oj;’ 1*3986. 

Alien elkyl sec.-bvlylacetoacetate, b. p>. 210 — 211°/762 mm., is 

VOL. XCIV. i. s s 
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hydrolysed with potassium hydroxide, S-msthyl-fi-hexanone 

r , • CEj-CO-GHj-CHMe-CEjMe, ^ ’ 

b. p. 1397762 mm., is produced, and on treatment with tiTagnesin 
methyl iodide is converted into pS dimethyl-0-hexanol, ° 

OH'OMe,-CH,-CHMe-CHjMe, 

b. p. 150 — 150'5°/768 mm. If this carbinol is converted into tie 
iodide and the latter reduced with zinc and hydrochloric acid 
ySS-dimethjlhexane is obtained, identical with the compound prepared 
by the first method. 

^■Chloro-S-methyl-A^^-ami/lene, CnMe.2'CH.,'C01iCH.,, b. p, lOj-j-, 
760 mm,, obtained by the action of phosphorus pentacliloiide ou 
methyl tsobutyl ketone, is .a colourless, mobile liquid, and on oxidation 
with potassium permanganate yields isovaleric acid. j; q 


Behaviour of Trimethylene Dibromide towards Zinc Dust 
and Acetic Acid. Nicolai Zelinsky and N, Schlksi.soer 
1908,41, 2429 — 24.11). — After pointing out that no, reaction occuk 
between glacial acetic acid and zinc dnst, the authors st.ate that care- 
fully-dried trimetliylene dibromide, glacial acetic acid, ,nnd zinc dost 
evolve with extreme slowness a ga.s which is found to be hydrogen^ 
showing that a trace of water must still have been present. When 
50% acetic acid is used, the gas which i.s evolved more rapidly, but 
still only slowly, proves to be cyc/opropane, and not propane, which 
would be expected to be obtained. If the dibromide is gradmllv 
heated with glacial acetic acid, zinc dust, and concentrated hydmchloris 
or hydrobromio acid, the is-suiug gas consists or hydrogen free fron 
hydrocarbon. As a result of these experiments, the author.^ consider 
that the first step in the reduction of trimothylene dibroinide is (he 
formation of a zinc additive compound, which is then deof)mpo.sed by 
water; the latter mu.st.he present in not inconsiderable .amount for 


the reduction to take place : 

(a) C,H,Br„-bZn = C,H„Br,,Zu; (!>) 0,,HrBr,Zn + H.,0 = 

OH-CjHjZnBr + Illir ; (c) OH'-C 5 Tf,(ZnBr = egH.. + Zn(OH)Br. 

c. s, 


Action of Metallic Oxides on Primary Alcohols. Pail 
Sabatier and Alphonse ^lAiLjiE{Co7npt.re}ul., 1908, 146, IriTC— 13Irf), 
— The oxides examined fall into four classes: (1) those which 
undergo no reduction and which exert no appreciable effect on primary 
aIcahol.s beloAv 400^. This group includes titanium dioxide and the 
oxides of calcium, barium, strontium, magnesium, and silicon ; (d) those 
rapidly reduced either to the metal or to a lower oxide ; (3) oxides 
which are not reduced, but which decompose the alcohols catalyticall), 
giving rise to hydrogen ami an aldehyde, or to water and ethylenic 
hydrocarbon, or to a mixture of aldehyde and hydrocarbon ; (4) those 
oxides whicli are slowly reduced and at the same time exevr. a cata ytic 

A- W 0. W. 

action. ” ■ 

Action of Metallic Oxides on the Primary Alcohols (C^e of 
the Eeducibie Oxides). Paul Sabatier and Alphoxse ^ ailhl 
[Compt. rend., 1908, 147, 16— 18).— As already stated 
abstract), primary alcohol.s are oxidised when passed uvei in* . 
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oxides heated below 400“ These oxides may be divided into four 

• , . . , 

The simplest case is that in which the oxidation is limited to the 

formation of aldehyde and water, the oxide having no action on the 
alilehyJa and the reduced oxide or metal having no catalytic power. 
The oxides of antimony and bismuth act in this way. 

Tn the case of the more readily reducible oxides, the aldehyde formed 
is [Mitly oxidised either to the corresponding acid or to carbon 
dioxide and water. Mercuric oxide i.s reduced by ethyl alcohol vapour 
at giving acetaldehyde and a large proportion of carbon dioxide, 
Imt not acetic acid. Manganese dioxide at 200° i.s reduced by ethyl 
alcohol to the sesquioxide, acetaldehyde being formed; at 260°, 
honever, the sesquioxide formed is reduced, carbon dioxide and achtic 
ar id iieing formed in addition to the aldehyde. 

The third and largest class of oxides contains those of which the 
vedaoed metal or lower oxide has a catalytic .action on the alcohol, the 
catalytic reaction being superposed on Uie initial oxidation. The 
oxiiles of nlctel, cobalt, lead (PbO,, PbjO,,, PbO), and copper (OujO 
and CuO) .at 350° belong to this class ; the reduced metals have a 
dehydrogenating action on ethyl alcohol, giving acetaldehyde and ■ 
hvd'i'ogen. In the case of nickel and lead oxides, but not with the 
copper oxides, acetic acid is produced. Manganese sesquioxide at 350° 
is slowly reduced by ethyl alcohol to the pale green manganous oxide, 
uliich decomposes ethyl alcohol into aldehyde and hydrogen. On the 
hlier hand, the yellow tungsten trioxide, WOg, at 350° is readily 
reduced by ethyl alcohol vapour, giving a blue intermediate oxide, 
wliich has a powerful dehydrating catalytic .action, thus causing the 
foimation of increasing amounts of ethylene be.sides the acetaldehyde, 
carbon dioxide, and acetic acid initially produced. Other oxides are 
reduced by alcohol vapour to lower non-reducible oxides, which are 
both dehydrating and dehydrogenating catalysts. Thus uranium tri- 
oxide, UO„ is reduced to TJO^, and VjO^ to V^Oj, by alcohol vapour, 
giving aldehyde and carbon dioxide, whilst the reduced oxides act on 
further quantities of alcohol, giving aldehyde, hydrogen, ethylene, and 
water, in this class, the completion of the redaction is indicated by 
the disappearance of carbon dioxide in the gases produced. 

The fourth cla.'s of oxides contains those which have themselves a 
catalytic action on alcohols. The latter is readily observed if the 
reduction is slow, but if this is rapid it is perceived only with 
difficulty. Thus ferric oxide, like alumina, is a dehydrating catalyst 
towards ethyl alcohol vapour, giving at 340° a mixture of ethylene and 
water, and being reduced to ferrous oxide and metallic iron. The latter, 
being a dehydrogenating catalyst, decomposes the alcohol into aldehyde 
ami hydrogen. From this it follows that the proportion of ethylene 
gradually diminishes. Cadmium and stannous oxides, which are 
icduccil very slowly by alcohol vapour at 340°, similarly act as 
dehydrogenating catalysts. E. H. 

Decomposition of Alcohols under the Catalytic Influence 
nrr (Braise). Geokges Lemoine (Conipt. rentf., 1008, 146, 

> l.rGG. Compare Senderens, Abstr., 1907, ii, 2 IS). — The author 

■s ,s 2 
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has examined the gaseous and Uqald products formed wher 
the state of vapour are passed over quenched charcoal" 
bouianger) heated to a temperature not exceeding 400° and iibuaiiy bel 
385°. ■ Methyl, ethyl, Ttpropyl, isopropyl, isobutyl, and amyl alcch^ 
were treated in^this way, and it was found in each case that tte Hr -j 
product consisted of unaltered alcohol and substances Knviuff tH 
reducing properties of aldehydes. Complete analyses of the 
products have been made, and it ia found that hydrogen is always an 
important constituent of the mixture, except in the case of ijopr,,. .i 
alcohol, which becomes dehydrated with formation of trimetHyl^ag ’ 

W. O.W, 

oa-Dialkyl-/3-keto-alcohal8. Transformation by Dehydratioji 
Edmond E. Blaise and I. Uerman {Oompt. o'end., IDOS, 14^ 
1326 — 1328). — The transformation of ethyl liydroxypivajyi ketofie 
OH’CH^’CJfe^'COEt, into isopropyl methylvinyl ketone, 
CH«:cMe*CO*CHMe.., 

by the action of alkalis can be explained by a migration of the primaij 
alcohol group followed by dehydration, thus ; 
OH'CHa-CMeo'CO-CHsMe OHMej-CO-OHMe'ClI.-OR 

Cmre.'OO'OMeX'H, 

or the dehydration may occur first and tlien a migration of themethvl 
group: 0H’CH/0Me.j*0O’CHjMe — ]>Oi!*CMe.j'CO‘CH,pi6 
CHglCMe'CO'CilMe.-,. From the second hypothesis, it would 
expected that the action of dehydrating agents would he similar to 
that of alkalis. When ethyl hydroxypivalyl ketone is treated with 
phosphoric oxido, however, the product is not isopropyl inethylvicj! 
ketone, but another unsaturated ketone. Tho latter is identical 
with the ketone fovme^ when ^-acetoxy-a-methylbutyryl tliloiide h 
treated with ethyl zinc iodide and the product saponified aucl 
dehydrated : 

OAc'CHMe'CHMe*COCI + ZnIEt OAc-CHMe-CIIMc'COEt 
OH-OUMe*CHMe-OOEt ^ CHMelCMo-OOEt 
It is therefore elhpl tiylyl ktlone, OHMe'.OMe’COEt, has E p, 
52715 mm,, and gives a ^'nilrophenylhydmzone, m. p. 134'^, and 1 
smicarbazone, in. p. 161 — 162°. Its formation hy dohydiatioa of 
ethyl hydroxvpivalyl ketone is to be represented thus : 
OH'CHs'CMe^^COEt >CH’CMevCOKt CHilelUMrCOKt, 
Ethyl tiglyl ketone is also formed by the action of tiglyl chlovule on 
ethyl zinc iodide. 

The conclusion is drawn that the action of alkalis on etbd 
hydroxypivalyl ketone is represented by the first of the above sctrfflfi 
the dehydration bci))g preceded by the transposition. ll' 

Basic Properties of Oxygen. Douglas McIntosh (/• 

>Soc., 1908,30, 1097— 1104).— Baeyer and Villiger (Abstn, 1901, t 
C5S; 1902, i, 112, 355), in studying the basic properties of oxygen, 
have prepared a large number ^of compounds of orgaiuc 
with feriocyaiiic acid. In order that the acid should be attac ^ 
the oxygen base in the simplest possible way, 4 mob. of the a ^ 
should unite with 1 mol. of tho former, Imt in many 0 
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(...iii-)onncls described this ratio does not exist. ,,For this reason, and 
water may have been present in the salts, an investigation 
been made of the compounds of ferrocyanic acid with methyl and 
alcohols, acetone, and ether. A study of the vapour jaesaure 
of the products obtained by the absorption of ether and acetone by the 
.'U'iil has shown that they are not quadrivalent oxygen compounds, but 
solid solutions. With ethyl alcohol, a crystalline compoUTidj 
p, -45°, containing .%■?% of the acid was obtained, and with 
methyl alcohol a compound, m. p. - 33°, containing 37% of the acid. 
Tlie'C compounds contain about 10 mols. of the alcohol to one of the 
acid, and are much more complex than those obtained by Baeyer 
,,11,1 Villiger; their properties indicate that they are molecular 
(Oinpounds in which the alcohols are present as alcohol of cryttal- 
li.iation. 

Acetic acid dissolves in liquid hydrogen bromide and hydrogen 
iodide with development of heat and formation of cry.stalline substance.s. 
The hydrogen bromide compound, m. p. 5°, contains 46 — 49% HBr. 
IVchilEchibabin (Abstr., 1907, i, 276) has described a compound, 
■ 2 (.hll 40 j,HBr, m. p. 7—8". The hydrogen iodide compound, m. p. 
-50°, contains 59 — 70% HI. 

Methyl ethyl ether unites with liquid hydrogen bromide and 
hydrogen iodide to form white, crystalline compounds, MeEtO,HBr 
and MeEtOjHI, m. p. — 30° and — 22°. If these compounds have the 

constitution the oxygen atom is asymmetric. Attempts 

to separate them into optically active Isomerides were not successful. 

E. G. ’ 


Preparation of Methyl Sulphate. Societe Ano.ntme des 
Pkodcits CHi.uiquEs de Fontaines in Lyo.n-Mo.nplaisir (D.K.-P. 
193830).— Methyl sulphate is conveniently prepared by adding 
fhlorosulphonic acid (21 kilos.) to a mixture of 6 ’5 kilos, of methyl 
alcohol (90%) and 20 kilos, of carbon tetrachloride. After boiling off 
the diluent, the methyl sulphate is distilled under reduced pressure. 
A similar result is obtained on .adding sulphur trioxide to the mixture 
of methyl alcohol and carbon tetrachloride. G. T. M. 


Reduction of Alkyl Nitrates to Nitrites in Alkaline 
Solution. August Gut.mann (Ber., 1908, 41, 2052— 2056).— Nitrite 
and arsenate are formed when an alcoholic solution of amyl or ethyl 
mliate is heated in a pressure Oask at 100° with a solution of arsenious 
oxide in sodium hydroxide. 

The author draws the conclusion that the presence of these products 
points to the intermediate formation of ethyl hydroperoxide: 
ht -OEt + NaOH ^ 

As(0>a)3 Eton + AsO(ONa)3. 

otassium cyanide and sulphide also reduce ethyl and amyl nitrates 
tlii ■ potassium nitrite, potassium thiocyanate, and the alcohol. In 
PtnliTj author assumes the intermediate formation of 

} hydropersulphide: NOa-OEt + KSH KNO, + EtO-SH and 
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EtO'SH + KCN — EtOH + KCNS. The sulphide solution 
should be free from polysulphides and thiosulphate. 

The reaction may be used in testing for alkyl nitrates in pres 
of the' corresponding nitrites, as the latter do riot give the vpir* 
coloration and do not produce thiocyanates. j j 

Character of the Compound formed by the Addition 
Ammonia to Ethyl Phosphite-platochloride. Charlbs g 
Hertt and R. 0. E. Davis (J. Atiier. Chem. Soc., 1908 
1084 — 1089). — Rosenheim and Levy (Abstr., 1905, i, 183) havefonJ 
that when dry ammonia is passed into a solution of triethyl phosphitj, 

platochloride in benzene, the compound J CI^ separates ij 

white crystals, and that this salt is hydrolysed by water, forming an 
acid solution which exhibits abnormal molecular conductivity. T|,j 
present authors, although following Rosenheim’s method as closely as 
pos.sible, have been unable to prepare this substance, but have obtained 
Cl 

only the normal salt, j Pt(NH 3 )., Cl, which forms white crystals and 

L P(OEt); J 

dissolves in water to give a neutral solution. Determinations of the 
molecular conductivity at 25“ are recorded, and agree closely with the 
values obtained by Werner for all di-ionic complex ammonia 
compounds. E, G, 


Molybdenum Compounds of Lecithin. Richard EuKEnrEtn 
{Zsitsch. physiol. Chem., 1908, 66 , 89 — 94). — Alcoholic lecithin solo- 
tions, when precipitated in the cold with an alcoholic nitric acid solu- 
tion of ammonium molybdate, yield a substance, lOMoOj, 3 mols. of 
lecithin, when the lecithin is in excess, and 2 M 0 O 51 1 mol. of lecithio, 
when the precipitant is in excess. A substance, 5 [(Nn 3 )^JIO; 0 ., 4 ], 
1 mol. of lecithin, is precipitated by an .aqueous ammonium molybdate 
solution when there is a large excess of lecithin. G, B. 


Preparation of Concentrated Formic Acid. Chejiische Fabkik 
GuCnah, Laxdshoff & Meyf,r (D.R.-P. 193509). — Although highly 
concentrated sulphuric or phosphoric acid acts destructively on formic 
acid, yet their acid salts decompose Tormates without exhibiting this 
action, and sodium liydrogen sulphate, when intimately mixed with 
dry sodium formate and heated in a retort, gives ri.se to 97— SS", 
formic acid. fh T. M. 


Hydrates of the Fatty Acids. D. E. Tsakaiotos {Coiiipt, 
rmd., 1908, 148, 1272—1274. Compare this vol., i, 498 ).-The 
constitution of the molecular combinations of acetic, propionic, and 
butyric acids with water is considered to be best represented by the 

formula 

The coefficients ef visensity of mixtures of formic acid with m-cresol 
are only slightly lower than the coefficients calculated from the ru eo 
mixtures. Formic acid therefore shows less tendency * 

homologues to form additive products with phenols. W. J. 
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Preparation of Phosphoric Esters from Phosphoric Oxide 
and the Diglycerides of Patty Acids a^d their Bromo- and lodo- 
rleiivatives. Pebdinand TTlzee and J. Batik (D.E.-P. 193189), — 
Ghiceryl dwtmrophosphalc, P 0 (H 0 ) 5 ,- 0 - 03 H 5 ( 0 C 0 CjjH 35 ) 2 , m* p. 
58 ' is obtained in almost quantitative yield by mixing together 
phosphoric oxide and melted disteariu and slowly adding water. The 
cune.sponding oleyl derivative is oily. Glyceryl dibromodistearo- 
[ihosphate is a brown, viscid mass, having an acid number 109’3 and a 
iLponification number 218‘3. Other similar glycerides are referred to 
in the patent, all of which are obtained by the same general method 
of adding the requisite amount of water to an intimate mixture of 
pbosphorie oxide and to the diglyceride of a fatty acid. G. T. M. 

Catalytic Actions of Colloidal Metals of the Platinum 
Group, in. Reduction Catalysis with Colloidal Palladium 
and Platinum. Caul Paal and Josef Gerum [Ber., 1908, 41, 
2373 — 2282. Compare Abstr., 1905, ii, 397, 533 ; 1907, ii, 559 ; 
Willstatter, this vol., i, 383). — When the investigation was extended 
to unsaturated acids, it was found that the method applicable for the 
reduction of nitrobenzene did not lead to the conversion of sodium 
fumarate into succinate, but that when the salt and the hydrosol of 
palladium hydride aro left together in a closed vessel filled with 
hydrogen, the gas is quickly absorbed. 

In this way, fuinarie, maleic, and cinnamic acids, as well as methyl 
cinuamate, have been reduced to the corresponding saturated acid and 
the rate of absorption measured. As a general rule, there is a little 
more hydrogen absorbed than that required by theory ; this may be 
due to the metal, but in one case an aldehyde-like odour was observed, 
so that the reduction may proceed further than the acid. Palladium- 
black may be used, as also colloidal platinum, but the action is slower. 

W. R. 

Catalytic Actions of Colloidal Metals of the Platinum 
Group. IV. Reduction Catalysis with Colloidal Palladium. 
Caki, Paal and Karl Roth {Ber., 1908, 41, 2282 — 2291. Compare 
preceding abstract). — The reduction of oleic acid to stearic acid has 
been curried out at the ordinary' temperature by Fokin (Abstr., 1907, 
i, 819), and it may be accomplished by using sodium oleate and 
palladium hydrosol, the yield of pure stearic acid obtained being 607^. 
The method has been extended to the reduction of fats, the Hiibl 
iodine value being used to determine percentage of unsaturated acids 
before and after. The fats used were castor oii, olive oil, and cod-liver 
oil. A quantitative yield of saturated fats was obtained from the 
caslor oil in the form of a white, hard, crystalline mass, sintering at 
77', in. p. 81°. Although three time.s the quantity of hydrogen 
re pared was absorbed by the olive oil, the reduction was not quite 
eouiplete (iodine value before, 81 — 82 ; after, 9) ; the tallow has m. p. 47°. 
Cod-liver oil was very nearly completely reduced ; the product obtained 
" as crystalline, m. p. 43 — 45°. The method therefore appears to be 
the only one yet discovered for reducing the uiisaturated glycerides in 
a fat at the ordinary temperature. W. R. 
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Preparation of GlycoUic A.cid by the Electrolytic Reductiori 
of Oxalic Aoid. Deutsche Gold- dnd Silbeb-Scheii,eax8,^ 
(D.EvP- 194038).— When oxalic acid is electrolysed in Moderate], 
concentrated sulphuric acid contained in an electrolytic cell Su/j 
with a diaphragm and electrodes haring a high supertension, s 
yield of glycollic acid is produced. The following are details of Hg 
reduction. Cathode compartment, 700 parts of crystallised oxalic acid 
1100 parts of concentrated sulphuric acid, and 3300 parts of water' 
lead cathodes, current density 25 to 250 amperes per square metre' 
anode compartment, 30% sulphuric acid with an intermediate cel! con- 
taining acid of the .same strength. The temperature of the cathode 
solution was maintained above 25'’ throughout the electrolysi.t. 

G.tyi, 


Ethyl Chlorocyanoacetoacetate and its Derivatives. Ebicb 
BENAR y(E<r., 1908, 41, 2399— 241 1).— Whilst chloroacetyl chloride 
reacts with ethyl sodiomalonate to form mainly ethyl tetroned- 
carboxylate (Abstr., 1907, i, 381), its behaviour with ethyl eodio- 
cyanoacetate in dry ether leads smoothly to the formation of etjjl 
y-chloro-cL-eyanoaceloacetate, CH,01'CO'CH(CN)’CO2ht, m, p, 42—13°, 
which crystallises in colouilo.es needles, h.as an acid reaction, develops 
a red coloration with ferric chloride, and is best purified by me, ins of 
the green, crystalline copper salt, m. p. 171—172’ (decomp.), The 
corresponding methyl ester, O^HjOgNCI, m. p. 72 — 73°, forms a coppir 
salt, which decorapo.se.s at 188—189’. Bromoacetyl bromide react! 
with ethyl sodiocyancacetato in a similar manner, yielJicg efiji 
y bromo-a-cyonoacetoacetiUet C,ll803NBr, in. p. 59 — 61\ which has 
properties similar to those of the chlorinated compound ; the cojptr 
salt has m. p, 163 — 164’ (deoomp.). 

The dry silver salt of ethyl elilorocyano.acetoacetate reacts with 
ethereal ethyl iodide to form ethyl y-chloro-a-cymo /i-ei.'ioxi/mlomti, 
CHjCl'C(OEt);C(CN)-CO, 3 Et, m. p. 93—94’, which forms eoloitriess 
needles, does not give a’ coloration with feirk chloride, .and yitlils 
with alcoholic ammonia, ethtfl y-chlorO'^'Uiniiw-o-cyoiiocToioMte, 
CH.3Cl-C(NIl,):C(CN)-CO,,Et., 

m. p. 128—129’, in whicli the position of the amino-group is deter- 
mined by the fact that the same compiound is obtained by the action 
of ammonia on ethyl y-chloro-u-cyano-^-methoxycrotonate, 

Ethyl chlorocyanoacetoacetate reacts with potassium cyaBide la 
aqueous solution at 50—60’ to form ethyl ay-dicya,mcetommi, 
CN-CH 2 -CO-CH(CN)-COjEt, m. p. 87—89°, in which the firescme oi 
the reactive methylene group enables the compound to conteiihe 
benzaldehyde and cinnanialdebyde, yielding the Jr 
cinnainyliiitiu derivatives, the m. p. of which are l-io- ^ 
159->160' resiectively; the latter is oninge-coloured 
yellow, having acid pro|erties, and developing a blood-ret co o ■ 


with ferric chloride. , 

The coui?e of the reaction between ethyl chlorocjano^c 
and ammonia or organic bases in aqueous solution at ^ ^ 

temperature depends on the base. Whilst with er '"wJvative, 
betaines are formed, and with ammonia, a pyno ^ ^ 
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.toonJary amines cause a simple replacement of the halogen, and 
iniiiary amines, in addition, the formation of pyrrolidone derivatives ; 
tliP production of the heterocyclic compound, however, does not- pccur 
in the case of primary aromatic amines. The addition of wdinm 
lij jioxide facilitates the preceding reaetions. i-Cyano-Z : ^-diketo- 


nvrrolidine, NH<^ 


.CH,-CO 


, begins to decompose at 210“ and melts 


CH-CN’ 

completely at 220 — 221°; the sifrer salt, CjHjO.jN’^Ag, crystallises in 
sunill needles. The compound is not attacked by boiling baryta, but 
ii; livdi-olysed by boiling 30% potassium hydroxide, yielding the amide, 

yll which decomposes at 215“ Ethyl a-cyano- 

y-ethylamiiioaceioacetale, NHKt-CH2-C0-01I(0N)-C02Et, m. p. 226“, 
decomposition commencing at 215“, separates from hot water in long 
needle.?, reduces Fehling’s solution, and forms a sodium salt and a 
hydrochloride, which decomposes at 173~“17t“. i-Cyano-Z : 5-dthto- 
i elhylpyrrolidine, obtained from the filtrate in the preceding pre- 
paration, darkens at 200“, and decomposes and melts completely at 228“ ; 
llie ammonium salt has m. p. 194 — 195“. Ethyl a-cyano-y-anilino- 
acf«o«ce(«(e,NHPh-Cir2-CO-CH(CN)-C02Et, decompose.? at 212—213°; 
the hydrochloi'ide has m. p. 182 — 183° (decomp.). Ethyl a cyano-y-o- 
meihoxyphenylaminoacetoacetate, 

0Me'C6H4-NH-CH2-C0-CH(CN)-C02Et, 
ai. p. 207 — 208“, crystallises in white needle.?. Ethyl acyano-y- 
piperidinoacetoacetate, C5NH,(|'CH'2-C0'CH(CN)-C02Et, decomposes at 
215—216°, and forms a hydrochloride, m. p. 159 — 160° (decomp.), a 
sodium salt, which darkens at 300“ and has m. p. 310“ (decomp.), 
and a copper salt, which decomposes at 226 — 227“. Ethyl a-cyano-y- 
dimethylaminoacetoacetate, ni. p. 208 — 209“ (decomp.), forms a hydro- 
chloride, m. p. 143 — 144”, and a violet copper salt, which decomposes 
at 226 — 227°. The betaine of ethyl a-cy.ano-y-trimethylaminoaceto- 

acetate, NMe3<^,^C:C(CN)-C02Et, m. p. 205—206“ (decomp.), 


separates from hot water in he-vagonal plates, and has a neutral 
reaction, bitter^taste, and very feebly basic properties. The analogous 

pyridine derivative, 05H5N<^^^CiC(C'N)'C02Et, decomposes at 

250 — 251“ All the preceding substances, obtained by the action of 
bases on ethyl chlorocyanoacetoacetate, reduce warm ammoniacal 
silver solutions and develop a red coloration with ferric chloride ; the 
pyrrolidine derivative.? are strotigly acidic, whilst the others have a 
neutral reaction and very feeble acid properties. 

Ethyl chlorocyanoacetoacetate and phenylhydraziue in aqueous 
solution yield Rupe’s a-phenylhydrazino-fi-acetylphenylhydrazine 
(Abstr., 1898, i, 572) ^ H 3^33^^^^ 


Potassium Ammonium Oxalate. Phili.tppe B.^reif.r (^Bull. 
ioc. c/nm., 1908, [ivj, 3,725 — 726). — Anhydrous potassium ammonium 
oxalate separates in colourless, slender needles when a concentrated 
■■-olution of potassium oxalate is added to a saturated solution of 
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animonivim carbonate to which a small quantity of ammonia solutiuj 
has been added. When {wtassinm oxalate is replaced by sodiun 
oxalate, no separation of the corresponding sodium ammonium oxalate 
occurs; . T. A,. H. 


Tautomerism of Succinyl Chloride. Richard Meves and 
Kabl Marx {Ber., 1908, 41, 2459 — 2471. Compare Meyer and 
Jugilewitsoh, Abstr., 1897, i, 350).— From the investigation of Auger 
(Abstr., 1888, 952), succinyl chloride is apparently a mixture of the 
symmetrical with the asymmetrical compound; nevertheless, on 
treating succinyl clilorido with an alcohol, the same ester i.s obtained 
as by acting on silver succinate with the corresponding alkyl iodide, 
In no case was an isomeride isolated from the product formed from 
the succinyl chloride ; this fact speaks for the tautomeric character of 
succinyl chloride (compare Kmery, Abstr., 1890, 236). 

The following new esters of succinic and dibromosuccinie aciil bare 
been prepared : 

CHyl succinalt, C 2 H^(COo'Cj, 5 H 33 ) 2 , crystallises in .small, ghsteniiig 
leaflets, m. p. 58“ i>-2iUrobeiiziil succinate, C 2 Hj(CO 2 'CH 2 ’C|,l-rj'l{ 0 j)j, 
crystallises in slender needles, m. p. 90“ ; the correspoudiag o-nitro- 
Jsnso/ ester has m. p. 104— 105°. Cetyl dibromosuccimte, 
C2H2Br2(C0.2-a„dl33),., 

has m. p. 36—37°. Benzyl dibromosuccinale, C2HoBr2(C'02'CH2Pli)j, 
forms’ short, stout crystals, m. p. 92 — 93°. 

When succinyl chloride is heated with bromine at 140—150° in ,i 
flask fitted with a reflux condenser, the principal product formed is 
succinyl bromide ; this reacts with, benzene and aluminium chloride, 
yielding an additive product which is decomposed by water witli 
the formation of dibromosuccinophenone (compare Paal and SchuUe, 
Abstr., 1902, i, 228). 

The fraction, b. p. 115—127°, obtained during the fraetiouatiuii of 
the impure succinyl bromide, prepared as just described, )ields on 
treatment with benzene .and aluminium chloride a mixture of dibrorao- 
succinophenone and a subslatice crystallising in colourless leadots, 

m. p. 97 — 100°. . , . 1 , 1 ■ 

Dibromosuccinophenone yields on treatment with phenylliyclrazme 
a substance which probably has the formula C 2 H 2 (CPb.N-bHPh);, 
it softens at about 60°, and decomposes at 100°. buiiikrly, a 
substance, C.,H 2 (CPb:N-NPh-OH,Ph),,. is obtained by acting on rhe 
ketone with ns-phenylbeiizyihydr.i-zine ; it cry.staliises 

needles, m. p. 109°. 


Ketens. X. Malonic Semichloride, Malonic Anhydride, 
and its Transformation into Keten. Hkr-Man.v 
E. Ott (Ber., 1908, 41, 2208-2217, Compare this voh, i, 
attempting to prepare inaloiiyl chloride by acting on .in 
solution of malonic acid with thioiiyl chloride, a prodiic ' ■ » 
which proved to be malonic semicliloride. R was P 

that by acting on this compound with blained. 

unknown unimolecular anhydride of malonic acid wo i 
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Iiistead, however, additive products were formed of the type 
C NlI^Oi'OO'CRj'COgHjNCgHj. The “pi^ducst obtained from malonic 
soiuichioride decomposes when warmed, yielding a tarry suhstance ; 
the products from the semichlorides of dimethyl- and diettyl- 
milonic acid yield amorphous substances having the constitution 

- y 

' ■I^CO'O 


When heated under reduced pressure, malonic semichloride yjhlds 
acet")'! chloride and carbon dioxide ; the corresponding diethyl deriv- 
ative yields o-ethylbuty^l chloride and carbon dioxide, whilst dimethyl- 
uialonic semichloride yields isobutyryl chloiido, carbon dioxide/ hnd 
dimethylmalonic anhydride. The latter compound was found to'be 
iilentieal with that described by Einhorn (this vol, i, 312) as, a 
duocleoimolecular anhydride of dimethylmalouic acid. It is insoluble 
in most solvents; in others it dis,solves with decomposition, conse- 
quently the mol. wt. cannot be determined. The slight depression 
of the freezing point observed by Einhorn, which led to the belief in 
the existence of a duodecimolecular form, was undoubtedly due to the 
presence of impurity. The same also applies to diethylmalonio 
anliydride (Abstr., 1906, i, 398). 

.Both anhydrides, although undoubtedly highly polymerised, react 
iis if unimolecular ; thus, both compound.s decompose when heated, 
yielding ketens: Gn^{CO)fi — > CO, -b CR.,:CO. 

Malonio eemichloride, COCl’CHj'COjH, crystallises in small needles, 
m. p. about 6.5° (decomp.). It readily decomposes both at the ordinary 
temperature and when heated. Diiiietkylmalmiic semicliloHde, CjH,OjCl, 
forms compact crystals, m. p. about 61 — 65° (decomp,), having a 
characteristic odour. The correspondiug diet/i >/f compound was obtained 
as an oil, which could not be solidified. 

Jtimethylmaionic anhydride (compare Einhorn, loc, cil.) is a slightly 
grey powder, which when rapidly heated decomposes at 170 — 175°. It 
decomposes when heated under a pressure of 12 mm, at 160 — 180°, 
yielding dimethjlketeii (compare Staudiuger and Klever, Abstr,, 
15)06, i, 234). The latter compound distils with slight decomposition 
at ,34°/750 mm. ; it has m. p. - 97'5°, b. p. 48-5°/12 mm. 

Diethylketen, CEtg.CO, prepared from dietiiylmalonic anhydride, 
is a liquid, b. p. 91 — 927749 mm., which solidifies to a yellow, 
crystallino mass at the temperature of lK)uid air. It is slightly more 
yellow than the dimethyl compound. W. H. G. 


Ferrous and Ferric Double Salts of Poiybasio Acids. 
A. bcHOLz (Monalsh . 1908, 29, 4H9 — 450). — Whilst ferrous salts are 
usually green and ferric salts yellow, Eder and Yalenta (Abstr., 
713) found that oxalic acid foi-ms a yellow potassium ferrous, 
at a green potassium ferric, salt. These results have now been 
contiimed, and double ferrous and ferric salts of malonic acid prepared 
■uid^ found also to have the usual colours reversed. 

and ammonium ferrous malonates, FeM' 2 ( 03 H 20 J,„ 2 H 20 
A -K or NHg), are prepared from ferrous iodide and potassium and 
-i-nuiotiuiiu malonates, and form yellow crystals which oxidise rapidly 
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on exposure to air. A sodium ferrous malonate could 
prepared. 

Potassium, sodium, and ammoninin ferric malonates, 

Fe.,M'6{C3H20,)8,4H20 (M' = K, Na, or NH,), 
are prepared from ferric hydroxide, malonic acid, and potassiuia 
sodium, or ammonium malonate, and form emerald-green crjstaij 
which are readily soluble in water. 

Attempts to prepare double salts of succinic, glutaric, and fumaric 
acids led to the formation of the known basic ferric salts ; maleic acid 
yields a basic ferric salt, C^H^O^Fe'OH. q y 


Muconic Acid Derivatives. Constitution of Dichloromuconic 
Acid. Dan Radulescu {Chem. ^e»<r.,«1908, i, 18.32— 183, d ; 

But. Soc. Stiinie Bucuresli, 1907, 16, 191 — 206). — In view of the fact 
that when ethyl dichloromiiconate is treated with sodium etlioxide a 
disodium compound is produced, and that Canizzaro s reaction yields 
diacetyl, the constitution of this substance must be 
COjU-UHlCCl-CCliCH-CO^H, 

and the stability of the free acid, acid chloride, and amide points to 
C*C1 

the configuration [p.y.H H-C-CO.h" 

preparation of dichloromuconic acid chloride from a mixture of dry 
muconic acid and phosphorus pentachloride. It is a colourles.s, taste- 
less, *nd odourless suWance, giving an amide which does not melt 
below 210°. An apparatus is described enabling the preparation and 
filtration of this ester to be performed in an atmosphere of nu inert 


gas. 


J. Y. E, 


Preparation of Methylenecitric Acid. Farbesfabbike.'; tobji, 
Fbiedr. Baver t Co. (D.R.-P. 193767. Compare Abstr., 1901, i, 
049). —The reactions formerly employed in preparing methylenecitrit 
acid are more or less reversible, owing to tlie presence of water among 
the products. The condensation becomes complete when methylene 
derivatives, such as methylene sulphate, methyl methylenediacetate.or 
chloromethyl acetate, are employed which can condense without the 
elimination of water. _ 

Anhydrous citric acid, when heated at 140 — 150’ with the 
calculated amount of methyl methylenediacetate and a few drops of 
concentrated sulphuric acid, yields pure methylenecitric acid, which is 
crystallised from boiling water. When methylene sulphate is 
employed, the .’condensation is effected in the presence of sodium 
acetate or glacial acetic acid. A good yield of methylenecitric aci n 
obtained when Irioxymethylene condenses either with aceyci ri 
acid or with citric acid in the presence of acid chlorides or anh^ 


XantHic Acid. Manfred Raco {Chem. Zeit., 1908, 5^’ 

654 — 6 . 00 , 677— 679).— In the reaction of a copper sa't j 

ethylxaiithate, a brownish-black precipitate is obtame , ^ ' 

which soon change.s to yellow. It has frequently been 
cupric xauthate is first formed, which then is decomp 
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iuriimtioii of the cuprous salt. The author has re-investigated this 
iiii, ~tioii,aud comes to the following conclusions : (1) The yellow pre- 
cir-itate just referred to is cuprous xanthate. (2) Cupric xanthate is 
not formed in the reaction. The evanescent, brownish-black precipi- 
tate also formed initially consists mainly of cupric thiccarbdhate. 
(:i) Tliis is due to the fact that in the preparation of the xanthate a 
i'ei'tain proportion of thiocarhonate is also formed, owing to a reaction 
between alkali hydroxides and xanthate.«. (4) The author shows that 
the reaction between an alkali xanthate and a cupric salt yields 
cuprous xanthate and dixanthogen, as shown by the equation 
40Et-CS-SNa -|- 2CuSOi = Cn 5 ,(S-CS-OEt )2 -I- Sj(CS-OEt), -|- 2Na3SO,. 

J. V. E? 


Preparation of Dithioglycollic Acid and Arylthioglycollic 
Acids. Kalle k Co. (D.R.-P. 194039, 194040). — When aqueous 
solutions of sodium disulphide and sodium chloroacetata are mixed 
in the cold, there is little or no deposition of sulphur. The mixture 
becomes w.irm, and, after heating to boiling, the solution contains 
sodium dithioglycollate. 

When thioglycollic acid is treated with a soluble diazo-salt, a diazo- 
derivative, R'Nj'S-CH^'COjH, of this acid is produced as an insoluble, 
crystalline precipitate, which, on heating, loses nitrogen and gives rise 
to an arylthioglycollic [aryllhiolacetic] acid, R’S’CU.j'COjU, . The 
following have been prepared ; plienyllkiotacelic acid, SPh-CUj’COjH, 
colourless needles, m. p. 117°; f-tolylthMacetie acid, 
CjHj-S-CHj-COjH, 

needles, m. p. 93° ; o-carboxyphtnylthiolacetie acid, 

OOjH'CX-S-CHs-CO^H, 

obtained from diazotised antliianilic acid ; a-mphikyUhiolacetic acid, 
white needles. 6. T. M. 

Preparation of Pormaldehydesulphoxylate. Badische 
Anilin- k Soda Fabrik (D.K.-P. 191052). — Kornial zinc sulphite, in 
aqueous solution, when treated successively with zinc dust and form- 
aldehyde at 100° furnishes a sparingly soluble basic zinc form- 
aldehydesulphoxylate, ZuSO, -1- Zn -1- CH_,0 -i- H^O = CH^O-ZnSO^ -l- 
Zn(OlI),. Ammonium sulphite, when treated similarly, furnishes 
amuionium tormaldehydesulphoxylate. O, T. M. 

^ Inversion of Sucrose by Invertase. C. S. Hudson (/. Amer. 
C/iem. Soc., 1908, 30, 1160 — 1106). — O’Sullivan and Tompson (Trans., 
Ibfly, 51, 834) have found that the inversion of sucrose by invertase 
d unimolecular reaction, and have shown that the results of other 
0 iseivers who held the opposite view were vitiated by a systematic 
error in their polarimetric measurements. This error is due to the 
ac t at the dextrose formed is initially in a birotatory state, and 
leie Ole the optical activity of a solution undergoing inversion does 
no 111 leate the amount of inversion which has taken place. If, 
^Kjwever, alkali hydroxide is added to the solution and the optical 
‘ ^ ivi y 1,, allowed to become constant, the true amount of inversion 
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which has taken place at thetnoment of adding the alkali is accurately 
indicated. 

In the present paper, an account is given of a study of this questioj 
and data are quoted which show that the inversion of sucrose byaci4 
is a unimolecular reaction, even in its first stages, and that, the polari. 
metric measurement of the inversion of sucrose by inverl.ase inrohes 
a large source of error which can be obviated by adding 
hydroxide to the solution before each reading. When this source of 
error is eliminated, as was done by O’SulUvan and loinpjon, the 
inversion follows the unimolecular older. E q 

' Pomiatioti of Molasses. Skroius AiEbedefp {ZeitseJt. ler. dgid 
Zudterind., 1908, 599— 621).— In order to trace the causes of molasses 
formation, the effect of some non-sugar constituents of molasses or 
the solubility of sucrose has been determined. Betaine has a slight 
salting-out effect at MO", but at higher temperatures ^50 — 70'] it 
increases the solubility of sucrose, and potassium glutamate (the other 
chief non-sugar constituent of molasses) increases the solubility of 
sucrose both at low and at higher temperatures. G. B, 

Action of Formaldehyde on Starch. Albert Reiciiabd (Chw. 
Zw.tr., 1908, i, 1831—1835; from ZAUch. ges. Bniuwmn, 1908,31, 
161— 163).— Solutions of formaldehydo lower the temperature at which 
stajch gelatiuises. In the same space of time, a 2'’;, formaldehyde 
solution of starch was completely gelatinised at 59 ^, and a 37Vo solution 
.at 49°. If left a sufficiently long time, gelatiiiisation is completed at 
the ordinary temperature. J' 

Giim of the Almond Tree. K. Huerke (J. Pharm. Cliini, 1908, 
[vi], 27, 561— 569)-— This gum differs from that of the olosely-related 
apricot and plum trees in containing a small proportion of matter 
soluble in water (10— 2U ;,. instead of 80—90",',). Nevertheless, there is 
a close chemical relationship, all three consisting largely of pent 0 i,m!, 
yielding arabinose on hydroly.si.s. From the almond tvee^ gora, 
galactose has now, in addition, licen isolated. 6, B, 

Decomposition Curves of some Nitrocelluloses of American 
Manufacture Oswin W. Wii.r,co.\ {ZeiUch. tingew. Chem., 1901;, ^1, 
1407— 1411).— During an inve.stigation of the stability ot orminuy 
collodion wool bv Obermiiller’s method {Abstr., 1905, ii, " ” . 
author ha.s found that the amount of deeompo,sition in a denn 
interval of time is greater when the gaseous decomposition pro u 
are left in contact with the .sample during the preceding m ^ 
when they are removed. From an examination o ^ 
appears that a given sample of nitrocellulose, when jea e; a , 
hL a characteristic decomposition pressure ; as ,l,e 

tinned, a new component or pha.so is produced, wine i 
previous one by its decompo.-^ition prci^sure; the pressure m 
remains more or Ics.s constant until .a new phase is ^ ^ 

and so the process repeats itself. 
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Preparation of the Alkyl Halides of Dialkylaminodimethyl- 
gthylcarbinbl and their Benzoyl Derivatives. J. D* Riedel 
(D.K.-P. 195813). — The dialkylaminodimethylethylcarbinolB and, their 
benzoyl derivatives, when treated with alkyl halides, furnish quater- 
nary salts which have valuable therapeutic properties. 

i’rimethyl-B-hydroxy-P-methylbutylammoniu'm, bromide, 
HO-CMeEt-CH^-NMejBr, 

colourless spicules, m. p. 168 — 169“, is produced by adding methyl 
bromide to dimethylaminodimethylethylcarblnol ; its benzoyl derivative 
(stovaine methobromide) forma colourles.s needles. 

Trimethyl-^-hydroxy-P-metkylbiUylamnuminm iodide, 

HO-CMeEt-CH^-NMejI, 

colourless prisms, m. p. 123-^125°, and its derivative, needles, 

m. p. 169 — 170f. Dimetkyletliyl-li-hydroxy-ji rnelhylbutyla/mnoniuni 
Irouiide, HO-CMeEt-CH^-NMejEtBr, its benzoyl derivative, the corre- 
sponding quaternary ethiodide, and its benzoyl derivative, needles, 
m. p. 135 — 157°, are prepared similarly. G, T. M. 

Synthesis of Alanine and a-Aminobutyric Acid. Nicolai 
D, Zrijnsky and Geoko Stadnikofe {£er., 1908, 41, 2061 — 2063). — 
a-.l-minopropionitrile hydrochloride is obtained in a 23%, together 
ivith alanine in a 40%, yield from acetaldehyde by the authors’ 
method for the synthesis of aminonitriles. In the same manner, 
a-.aminobutyronitrile hydrochloride is obtained in a 25%, together 
witli a amlnobutyric acid in a 29'4%, yield from propaldehyde. In 
support of the authors’ view of the mechani.sm of the reaction, 
experiments are quoted showing that a-aminophenylacetonitrile and 
a-ainiDocj/cfohexylaoetonitrile are formed from benzaldehyde and cyclo- 
hexanone respectively only in the presence of water. G. Y. 

A New Sjnthesis of isoLeuciDe. Walthbr Bbasoh and Ernst 
Friebmann (Beitr. cheni. Physiol. Path., 1908, 11, 376 — 380). — 
sec.-Butylmalonic acid, CHMeEt*CH(CO^H)„, yields on bromination the 
o-derivative, CHMeEt-CBr(COjH)j, which, when heated, is converted 
into a-bromo-^-methylvaleric acid, CHMeEt'CHBi ’COgH ; this, when 
left in contact with concentrated ammonia solution, yields a-amino-;8- 
methylvaleric acid, CllMeEt-CH(NH2)-C02H, or tsoleuclne. S. B. S. 

Betainecarboxylic Acide and Betainecarboxyamidea. 
Julius voK Bbauit (Ser., 1908,41,2123 — 2129). — Bromoacetonitrile 
unites with tertiary aminoacetonitriles which do not contain an 
aromatic group to form quaternary ammonium salts, 
KR2Br(CHg*CN).^ 

n hen these are shaken with silver hydroxide, not only is the bromine 
replaced by hydro^l, but at least one of the cyanomethyl groups 
laidergoes change, and on removing silver from the solution with 
hydrogen sulphide and evaporating, quantitative yields of betaine- 

carboxylamides, NH^-CO-CH 2 *NR 2 <^>CO, are obtained. On 

hulrolysis, these are converted into the corresponding betaine- 
uarboxylic acids. 
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B-Vi-a-cyatwielramethylammonium bromide, NMe2Bi(i;H.,csi 
piepare(^from dimethylaminoacetonitrile and bromoacetoniliile ij 
cold, forms glistening crystals, m. p. 13S° (decomp.), this with silver 
hydroxide yields betainecarhoxylamide, 

NH,-C0-CH2-NMe,<^Qi>C0,iH20, 

white powder, m. p. 122“ and this on hydrolysis with hydrochloric 
acid furnishes the chloridey NMe 2 Cl(CH 2 *C 02 H) 2 , white, crystalline 
powder, m. p. 207° which, on treatment with silver hydroxide 
gives htldi'^iicarhoxylic acid,, ' 

C02U-CH,-NMe,<!^(^C0, 

white, crystalline powder, m. p. 245“. Similarly, biscyanometliyl- 
piperidinium bromide (Abstr., 1907, i, 899) gives the compuni 

NHj-CO-CH.,-CjNH,o<^,^lj>>CO, white powder, m. p. 230", wliid,, 
on hydrolysis, yields the corresponding acid, 

CO,,H-CH.,-C5NH,„<^Qi>CO, 

white powder, m. p. 240“ ; the cldoride, C,|lTj,0,lNCl,2H,j0, crystallisss 
in rosettes of needles, m. p. 137“ (dccomp.) ; the anhydrous salt 
has m. p. 200“; the bromide, C,jHi,jO^NBr,21ip, crystallises in sliining 
needles, m. p. 147—148“ 

The compound (Klages and Margolinsky, 


Abstr., 1904, i, 145) was prepared as follows: ethyl iodometliyl- 
piperldiniumacetate (Wedekind and Oechslen, Abstr,, 1902, i, 392) is 
converted into ethyl chloromeihylpiperidiniumacetate, 

O5N n,oMeCl-CH,,-COjEt, 

m. p. 189“, which gives a plaliiiichlorule, sm.all, yellowi.sh-red crystals, 
m. p. 225“, and, on treatmeirt with hydrochloric acid, |iniiislii;s tlic 
required compound. The chloride, CjNH,|,MeCl'C'H,'GO.II, has m, p, 
213“ (decomp.), and the platinkhloride forms small, reddish-yelbif 
crystals, m. p. 210“. J- C. C. 


iV-Methylol Compounds of Acid Amides. II. Alfsec 
E iNiiORN [and, in part, Ku:haki> Fkicei-MANn, 51ax Guttler, Ales- 
AKDEK Hamburoer, and Eduard HpkOxgekts] [Anmden, 190c, 361, 
113— 105. Compare Abstr., lOOG, i, 245).— The .V-riiethylol com- 
jrounds of propionainide, isobutyramido, and dipcoiiylacetaimde j™ 
been prepared in amplitication of tho earlier paper. A-. ct yc 
propionamide, CH.,.Me-CO-KH-Cll.,-On, is readily converted by 
alkalis at the ordinary teiiiperatrire into A-nicthylolmethylenerispi 
pionamido, OH-CH,-X(CO-CII„Me)-CU,-NH’CO’CH,.Me, or, when 
heated gently with acids, into methylenebisproproajmide, 

(.:ir,,(MH-CO-CUjile),,, . I! 

whilst on oxidation with chromic acid and sulphuric ac-i , ' , 

formylpropionamide, CHO-Oill-CO-CIIjMe. As witi p 

amide, attemirts to prepare an A-methylol derivative 0 ' j | j 

ethylamide liave been unsuccessful. Urethane tonus 
compamud, OH-Cll,-Nll-CO,Et, which bel.aves m the same m, 
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,r „(jiylo)propionamide, being converted by alkalis into iY-methylol- 
;',e,hylenebi^uretbane, OH-CHj-N(CO,Et)-CH 5 -NH-C 02 Et, ^and by 
into metbylcnebisurethane (Conrad and Hock, Abstr., 1903, 
i 605). 

’ Whilst carbamido forms mono- and di-methylol derivatives (this 
vol ii methylolethylcaibamidc could not be obtained, but 

in its place is formed jV'-methylolmethylenebisethylcnrbamide, 
OH-CH./N(CO-NHEt)-CH2-NH-CO-NHEt. 

I’otli dimethylearbamides, on the other hand, yield monomethylol 
(ompoundi-', NMe^-CO-NH-CH.-OH and NHMe-CO-NMe-OKj-OH 
respectively. Thi.s is remarkable, as monoalkylamides do notsforta 
Bcthylol compounds. In acid solution, the dimethylearbamides 
vield methylene deriv.ativas, CH 2 (NH-CO'NMej)., and 
' CHs(^rMe-CO-NHMe)j. 

Trielhylcarbamido does not form a methylol deiivative; this and 
the fact that s dimethylcarbamide forms a mono-, but not a di-, methylol 
derivative may be looked upon as evidence in favour of the ij/ constitu- 
tion for carbamide.s OH-C(NEt)-NEt 5 and OH-0(NMe)-NHMe. 
Like other acid amides, carbamide forms condensation products, 
C0(NH'CH2-KK2)„ 

with formaldehyde and secondary bases. 

Also tho amides of hydroxy-carboxylic acids form A-methylol 
compounds ; these contain one methylol for each amide group ; lactic 
acid yields iV-methylol-lactamide, OH'CHMe’CO’NH-CHj’OH ; tar- 
Irnmide yields di-iV-methyloltartramide, 

OH-OHj-NH-00-OH(OH)-CH(OH)-CO-NH-CIl2-OH, 

and citramide, a tri-A-mcthylol compound, 

0H-CH2'NH-C(0H)(CHj-C0-NH-CH2'0]r)2. 
A-Methylol-lactamide and rV-methylolmandelamide yield dibenzoyl 
dcrivative.s in which the methylol hydroxyl, as well as th.at of the 
liydroxy-acid^ is benzoylated. Methylol compounds of the amides of 
(piinoline-O-carboxylic acid and camphocarboxylic acid are described. 

iV-MetbyloIpropionamidc, C^HjO^N, prepared in a 90% yield from 
propionamide and formaldehyde in presence of barium hydroxide, 
crystallises in colourless pri.sms, m. p. 64”, is hygroscopic, and when 
heated evolves formaldehyde. 'S-JIfethylolmethylenebispropionamide, 
CjlI,jO,Nj, crystallises in rhomboids, ra. p. 76 — 77°, does not 
evolve formaldehyde when boiled with water, and reduces Tollens's 
silver .solution more slowly than the preceding substance. Melhylene- 
hispropionamide, CjIIj^O^N^, erystillises in needles, m. p. 201°, .and 
remains unchanged when boiled with pot.assium chromate and 
snl|ihuric acid or when heated with bromine. H-Forinylpropionamkh; 
LHAIe'CO'NH'OHO, formed by oxidation of N-methylolpropion- 
amiilo with chromic acid in siilphui-ic acid solution, crystallises in 
prismatic needles, m. p. 65°, decompo.ses when heated, and yields 
formylphenylhydra'zide, m. p. 142°, when boiled with alcoholic phenyl- 
hydrazine. 

'^■ihlhylolhohulyramide, CHMeo'CO-NH'CH'j'OH, crystallises in 
needles, m. p. 77°. 

a-Eth.ylbutyr.amide is best prepared by treating diethylmalonio .acid 
with phosphorus trichloride, and ti e resulting ethyllnityryl ehioridc 

VOL. .xciv. i. It 
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with ammotiia ' in ethereA solntion, MethyUn^is-a-eUtyliui,.,. 
CHg(N^‘CO'OHEt;,)3, prepared hy the action of tydroehloric jcy ’ 
equ^ amounts of a-ethylbutyrafliide and its JV-methylol derin4°° 
(loe. citi),, forms needles, m. p. SSS'’. a-EthyUnUyryldistUy 
mM.ylentdiamim, CHEtj’CO'NH-CHj’NH'CO-OHj-NEtj, formeR 
the action of iV-metbylol-a-ethylbutyramide on ‘hethylglycyijjjijj ■ 
concentrated sulphuric acid solution, crystallises in prismatic leaj i ” 
in. p. 78 — 79“, and has very weak basic properties. 

'S-Methylol-a-jtropylvalmimide, CHPr^'CO-NH’CHj-OH, 
from a-propylvaleramide and formaldehyde, crystallises in neej/ 
m. pjiir, evolves formaldehyde when heated, reduces Tollens's silver 
eolation in a few minutes, and differs from the methylol derivatives t 
other amides of the fatty series by its insolubility in water. 

isoValerylethylamide, CH^Pr^-CO-NHEt, prepared by the action o[ 
isovaleryl chloride on othylamine and sodium hydroxide, lug ^ „ 
20— 30“ b. p. 121720 mm. 

The action of formaldehyde and barium hydroxide on urethjnt 
leads to the formation of if-^iiethyloluretliane, C,H„0jN, which ij 
obtained in colourless prisms, m. p. 53“ ; it evolves fornisldehyde when 
heated alone or in aqueous solution, and yields metbylciiebisuictliatie 
when treated with dilute liydrochloric acid. ’E-Mtlhylolmelhjlm- 
bimrelham, CjHjjOjNj, crystallises from benzene in [irisrcs, m. p 
68 — 69°, evolves formaldehyde when heated, and reduces silver 
solutions slowly. 

Methylolcarbamide b.as m. p. 111° (116°; this vol., i, ift), mJ 
when treated with dilute hydrochloric acid forms di-.V-methylol- 
carbamide or, on prolonged treatment, an amorphous suklmct, 
decomp. 260°. The action of concentrated hydrochloric acid on 
di-iP-methylolcarbamide leads to the formation of a stiislme, 
CjjHjjOjjNjj, which crystallises in needle.s, not' melted at 250°, 
and forms two hydrochlorides, crystallising from dilute hydrochloric 
acid in leaflets .and from concentrated hydrochloric acid in strongly 
refracting, rhombic prism.s respectively. 

’N-Methyluloiethylenelnsethylcarbamide, CjH, prepared by gently 

heating ethylcarbamide with formaldehyde and barium hydroxide, 
crystallises in ueedle.s, m. p. 168 — 170“ (lieconip.), and evolves 
formaldehyde when heated. Methylenehi.ielhylcarbnmuk, 
Ollj(NH-CO-NHEt),, 

formed by the action of concentrated hydrochloric acid on formaldehyde 
and ethylcarbamide, crystallise.^ in small needles, m. p. 204°, and 
yields a picrale, crystallising in reddish-yellow needle.s, a. P' 
115—116“ 

^■MethyM.-Si!^-dinielhytcarlami'le, C',H|„0.jNj, prepared from (!!• • 
methylcarbamide, cry.stallises in plates from alcohol or from etq 
acetate in needle.s, m. p. 110°, and evolves formaldehyde when beat ■ 
Methyle,nehis-?i9 dimethylcarbamide, formed from f 

carbamide and formaldehyde in concentrated hydrochloric acidsojii OTi 
crystallises in rhombic pi isms, m. p. 183’5 — 184°. , 

TS-Mtlhyld-a-dimelhylairbamide crystallises in prisms, m. 
is hygroscopic, reduces silver solutions fairly rapidly, an evo 
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foi maldehyde wb6n heated. MMylenebis-s-dimethj/lcarSatmde _ crystal- 
lises from chloroform-ethyl acetate in prisma, m. p. 149— 16K 
Condensation Products of Carbamide, Formaldehyde, and Seeo^ary 
j^ajses.—s-Tetraethyldiamhwdimethylcarbamide, CO(NH*CHj-NEfc,) 5 ', 
prepared hy heating carbamide with formaldehyde and diethylamioe 
in aqueous solution, is obtained in a 35% yield as an oil, which 
decomposes on distillation in a vacuum. The pkrale, CjjjHjjOijNj,, 
lias HI P' 1^6 — 147°. &-Dipiperidyldimetkylcarbamide, 

' ' C0(NH-CH2-C,NH,„)2, 

prepared from carbamide, piperidine, and formaldehyde in a 60% 
yield, crystallises from ethyl acetate in needles, m. p. 136°. 

* 'S-ihthylol Compounds of Hydroxy-acid Amides, — 'S-Methyl^- 
Indamide, C^n.jOjN, prepared by the action of formaldehyde and 
biirium hydroxide on lactamide, crystallises from alcohol in colourless 
pyramids, m. p. 82—84°, and evolves formaldehyde when heated. 
I’ho dibemoyl derivative, OBz'CHMe-CO'MII’CHj’OBz, formed by 
the action of benzoyl chloride on methylol-lactamide in pyridine 
solution, crystallises in needles, m. p. 124°. JJencoyl-lactamide, 
OBz-OHMe-CO-NHj, 

formed from lactamide by Schotten-Baumann’s method, crystallises in 
needles, m. p. 115°. 

mValeryMactamide, C^Hg'CO-O-CHMe'CO'NH.^, formed by the 
ictiou of isovaleryl chloride on lactamide in pyridine solution, is 
-ibtained as a deliquescent mass or as a colourless oil, b. p. 157 — 158° 
ill a vacuum. 

Di-'S-methyloltartrainide, from tartramide in a 70% 

yield, forms colourless crystals, m. p. 106°, and evolves formaldehyde 
when heated. When boiled with diethylamine in alcoholic solution, 
it forms lelraelhyldiaminodimethyUariramide, 

OjH2{OH)2(CO-NH-CH2-lSIHt,),,, 

which is obtained as an oil. The dipiccate, C2f,H3(,0,5N'j(,i forms 
yellow needles or leaflets, m. p. 155°. Dibenzoyltarlramule, 

N H^-CO- C H (OBz)-CH(OBz)-CO- N H,, 
foniied by the Schotteii-Baumann method from tartramide, crystallises 
ill needles, m. p. 240°. 

Tri-^-methylolcitramide, forms colourless prisms, m. p. 

149 — 161° (decomp.), and evolves formaldehyde when heated. 

^-ifethylolmandelamide, OH'CHPli’CO’NH'CII^'OH, forms colour- 
less crystals, m. p. 73 — 81° (decomp.), and evolves formaldehyde 
when heated. The dibeuzoyl derivative, OBz-CHPh'CO-NH-OHj-OBz, 
hji'iiied from the methylol compound in pyridine solution, ci-ystallises 
in slightly red needle.s, m. p. 110 — 115°. Dielhylaminomethylmandel- 
amide, OH 'CHPh'CO’NH-CHj-NKt,, prepared by boiling mandel- 
auiiile, diethylamine, and formaldehyde in molecular proportions in 
alcoholic solution, is a b.asic oil ; the hydrocldoride, C, 3 H„j 02 N,.,HCl, 
oims needles, nj. p. 155°. Piperndyhiiethylmandelamide, 
OH-CHPh-CO-NH-CHj-GjNIIi^, 

eiy^allises in colourless needles, m. p. 133 — 134°; the hydrochloride, 
^hHjjOjNj.HCI, forms needles, m. p. 188°. 

( iitecholdiacetamide (Carter and l^iwrence, Trans., 1900,77, 1225) 

t t 2 
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was prepared- -by boiling catechol with chlorbaoetaitiiiJe r 
ethoxide, and sodium iodide in alcoholic solution ; when t """ 
with formaldehyde and potassium carbonate, it forms di 
caleMdiacetamide, C.H^( 0 -CH,-C 0 -NH-CH 2 - 0 H) 2 , whieli 7, 
in spherical crystals, m. p. 136 — 137°. 

Kesorcinoldiacetamide, prepared in the same manner as eal i, 
diacetamide, reacts with formaldehyde and potassium carbonate fo, 
ing di-T^^ethylolreaorcinoldiacetamide, C, 5 ’H,fP|,’N’ 2 , which crystal] ”' 
in microscopic needles, m. p. 192° (decomp.). 

Additive Products of JIalog&noacetamides and ilethylol Commum] 

with Hexamethylenetetramine. — The following additive compouml * 
described, N,(CHj),-R. ‘ ' "5 

R = Ohloroacetamide : needles, m. p. 160° (decomp.); E = 
acetamide: white ifbedlcs, m. p. 170 — 171° (decomp.); R = ioj(, 
acetamide; leaflets, m. p. 166 — 167° (decomp.); K = methyhJcMoro 
acetamide: needle.s, m. p. 152° (decomp.); R = methylolbrotooMet 
amide: needles, m, p. 155—158° (decomp.); R^raethyloliodoacet- 
amide : stellate needles, m. p. 150° (decomp.). . 

H-HethylolCompoundsofAmidesofQuinoline-^-curhoxylkandOamfliy 

carboxylic Acids. — Quinoline-i-carboxylamide, CjjIlgON.,, prepared by 
the action of concentrated sulphuric acid on the correspondins nitrilp 

a-ltj _. _ iSTiQ rr»>. 


yuu(AKinti~\} ’ca/ uo.ryimeuif/HHUinmct n’ Uh, pre* 

pared by the action of formaldehyde and potas.sium carbonats ot 
the amide, forms colourless crystals, m. p. 179°, and evolves form- 
aldehyde when heated. Quinoline-6-carbo.vylpi])eridijlmttliylamidt, formed 
from the amide, piperidine, and formaldehyde, crystallises in needles, 
m. p. 98°. The hydrochloride, C],;H,jON',,HCl, forms colourless crjsfcils, 
m. p. 192°, and i.s neutral in .aqueous solution. 

Camphocarhoxylamide, C|„H,jO’CO'NIh>, prepared by the action ol 
alcoholic ammonia on the ethyl e.ster at MO — 150’, crystallises in 
colourless leatlet.s, m. p. 116 — 117°, and forms a di-X-me%W derir- 


•ative, C,„Hj.O'CO'N(CIf.>'OH).„ which cry.stallises in colourless needles, 
ni. p. 152 — 153°, and evolves formaldehyde when heated. It yields 
a dibenzoyl derivative, )"CO’N(CIIjOBz),, microscopic crystals, 

in. p. 95°. Dieihylaminoelhyl camphocarboxyliite, 

C„jH„0-CO.,-ClIi,-CH.,-ld Et,. 

is formed hj' prolonged action of hydrogen chloride oft diethylamino- 
ethyl alcohol and caniphocarboxylic acid in chloroform solution .at flie 
ordirnrry temperature; it crystallises from acetone in needles, m. p- 
153° (decomp.). V hlorodhyl camphocarboxylate, C'ljUj.jOjCl, foi'“'™ 

in the same manner from the acid and chlorohydriu, is obtauie 

as a colourless liquid, b. p. 190— 191°/15 mm., having an odour ol 

camphor. The diethylamid/j prepared by lea iCf, 

the ethyl ester with iliethylamine at 110 — 120^, crysUHises in co oiir 
less leaflets, in. p. CO — Cl®. The pi/)eridide, lO’ 

crystallises in colourless leaflets, m. p. 101®. . ^ 

Action of Metfiijlohhloroacetamide on ^-NaphlhoL The ^ 
methyiolchloroacefcainiilo oil ^-naphthol in alcoholic 
solution leinhs to the formation of ^-hydroxy A-naphthylcn^ wj ^ 
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itceUiMult, OH-CijUj'ClTj-NH-CO-CHjCl, which crystallises in colour- 
less needles, m. p. 132°, and on hydrolysis with aqueous alcoholic 
hydrochloric acid yields 2-hydroxy-l-naphthabenzylamine (Betti, 
Vbstr 1906, i, 653). 2-Methoxy-l-naphihylcarhinylckloroacetamide, 

/ ‘ OMe-CjjHj-CHj-NH-GO-CHjCl, 

formed from the hydroxy-compound by the action of methyl sulphate 
uud [lotassium hydroxide, crystallises in needles, m. p. 170°, and on hydro- 
lysis with boiling alcoholic hydrogen chloride yields H tnethoxy-l-napMhyl- 
carhmyl amine, crystallising in needles, m. p. 

about 100° ; the hydrochloride, m. p. 233° (decomp.) ; the hydrohromide, 
m. p. 242° (decomp.). 'J'he action of sodium nitrite 
^)ii the hydrochloride leads to the formation of a mitroso-derivative of 
the corresponding alcohol, C, 2 H,,OjN, which separates from alcohol 
in crystals, m. p. 112°. G. Y. 


Carbethoxyoarbimide. II. Otto Diels and Eknst Jacoby [Ber., 
1008, 41, 2393—2398. Compare Abstr., 1906, i, 237).— Attempts to 
prepare carbethoxycarbimido from potassium cyanate and ethyl chloro- 
oarboiiate led to the formation of only small amounts of the desired 
jiroduct, which is difiioult to separate from the ethyl carbonate formed 
simultaneously (compare Wilm, Abstr., 1878, 851 ; Wurtz and 
Henninger, Abstr., 1885, 968). Carbethoxyoarbimide is extremely 
stable at high temperatures, and could not be converted into Wurtz 
and Henninger’s polymoride by heating. When treated with con- 
cciitr.ated sulphuric acid, it is hydrolysed, yielding carbon dioxide 
.and urethane, whereas with water, carbon dioxide and carbonyl- 
dimethane, C 0 (NH*C 02 Et) 2 , are formed. Carbethoxycarbimido 
reacts energetically with amines, forming ethyl allophanates, 
.VIIR'CO'NH'COjEt, but with anthranilie acid, it yields carbon dioxide 
and the derivative, COjEt-NH-CO’CjHj'NH'CO’NH-COjEt, which de- 
composes at 225°, and has acid properties, forming a crystalline 
potassium salt. 

With alcohols, phenols, and oximos, carbethoxyoarbimide reacts 
normally, forming imlnodicarboxylic estens, COjll'NH-COjEt, whilst 
with acetic anhydride, acetyl urethane, lS'HAc'CO.,Et, is formed, 
diacetylurethane, NAcg’COgEt, being probably the intermediate 
product. With phenol, carbethoxyoarbimide forms a product, 
which is obtained as a hygro-scopic oil, b. p. 136—139°. 
isah itrosomethyl propyl ketone and cajbethoxycarbimide form a 
subsUince, crystallising in small needles, m. p. 44 — 46°. 

Ihe action of hydrogen cyanide ou carbethoxycarbimide leads to 
the formation of a product, CO,,Et-NH-CO-N(CO,Et)-CO-CN or 
N-CO,Et . 

■ j which IS obtained as a white, crystalline 

powder, m. p. 125° (decomp.), has slight acid properties, and when 
dissolved in alkali and treated with carbon dioxide evolves hydrogen 
cyanide. q y 


„ of Soluble and Stable Additive Compounds of 

iniooarbamide and Silver Salts. Farbenfabriken vohm. Fkiedr. 
aver & Oo. (D.R.-P. 193661), — Tfie double compounds of thio- 
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cartH^ide and sj|-Jw salts MUietft known, whict t^ntain ono atom ^ 
silver combineff^^ith one to three ntblecules of ^hioc’arbamida, ™ 
sparingly soluble and readily decomposed. It has now been fn 
that soluble and stable additive compounds may be produced b 
combining the components in the proportion of 1 atom of siivop / 
5 molecules of the base. The *j*ft«toncs, 5011^1^28, A'gCl, is ol}tai oj 
by evaporating to dryness an aqueous solution of its components ^ 
crystallisiug the residue from alcohol. A similar product miv 
obtained from silver nitrate. (; j 


Action of Iodine on Certain Thiocyanates. I’Aun pPEirpE 
and M. Tilgner (Zeitsch. anorg. Cliem., 1908, 68, 433 — 442).n-qi,j 
compound, [CoPy 4 (SCN),,] 2 I,, prepared by boiling an alcoholic solution 
of tetrapyridinecobalt thiocyanate, CoPy^(SCN) 2 , and iodine for one to 
two'bours, separates from the solution on cooling in black, lustrous 
crystals, which lose about 2 mols. of pyridine and almost all the 
iodine on heating to 100°. The corresponding nickel compound 
[NiPy^(SCN) 2 ] 2 I,, prep.ared by an analogous method, also occurs iu 
lustrous, black crystals, which decompose slowly lu tlio air, and behave 
like the cobalt compound when he.ated at 100°. Both compounds are 
•additive products of iodine and the corresponding salts. An isomeric 
form of tetrapyridinecobalt thiocyanate, described by Sand (.Ustr,, 
1903, i, 467) as being formed by the action of iodine on the ordinary 
form of the salt, does not appear to exist. 

When triethylenodiamlneeobalt thiocyanate, [CoEnj](S0N)j, is 
heated with iodine in alcoholic solution, the thiocyanate group is dis- 
placed by iodine, and from the solution the additive compmmd, 
[CoEng]l3,2l2, separates in lustrous, deep black needles. The same 
compound is obtained by tlio action of iodine on trietbylene diamine- 
cobalt iodide, [CoEdjJIj ; it is decomposed on boiling with dilute acids. 

The compouml, [Cr(NH 3 )j(SCN),]NH,I, first obtained by 
Nordenskiiild (Abstr., 1893, i, 2*90), has been prepared, and the above 
formula confirmed. As the halogens appear invariably to unite as 
molecules, it is probable that the compound in question has the 
doubled formula J[Cr(NH. 3 ).,{SUN),]NiI^( 2 L. S. S, 


Halogen Compounds of Molybdenum and Tungsten. IV. 
Thiocyanates of Tervalent Molybdenum. Aniiioa Eosexekh 
and Abbahau Gabfu.skei. (Zer., 1908, 41, 2386 — 2392. Compare 
Abstr., 1905, ii, 717; 1906, i, 603; 1907, i, 688).— A discus-sion of 
the constitution of tho molybdenum salts de.scribed by Sand and his 
co-workers (Abstr., 1906. i,487 ; this vol., i, 11, 397, 51-1). Maas and 
Sand’s potassium salt, [Mo(SCN),._(01l2)]K3,4ll2*-*i considered not 
to contain water or hydroxyl of constitution, and to be identical wit 
Chilesotti’s salt, K3.Mo(.SO^■),,,4H20 (Abstr., 1.906, ii, 263 365). 
When treated with thallium nitrate in aqueous solution, it forms 
an amorphous, light yellow precipitate, Tl.,Mo(SCN)i;. It is loun 
that the molybdcmim of tlie.so salts can be oxidised by nmmomacal 
silver nitrate and the equivalent of the molybdenum calculate rom 
the amount of silver liberated. Tho results obtained are su v 
in agreement with those required by a torvalent molybdennin a o 
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j'he metal-amponiam salts deacn^ by S-and and. cb-wparkers 
must therptwe be considered' to be salts of the complex: Enipn, 
ir /gQUV". The zino-amifloniam salt on analysis gives ’’tfgiiires 
agreeing with the formula [Zn(NH 5 ),] 3 [M:o(SCNy 2 . Sand and 
Burger’s pyridine salt, 605 H 5 lSr,H,Mo(S 0 N), (Abstr., 1905, i, 923; 
1906 i, 487)1 3 C 5 H 5 N over sulphuric acid in a vacuum, yielding 
a dark red salt, 3 C 5 H 5 N,H 3 Mo(SON)„ ; 3 mols of pyridine must^ 
therefore be pyridine of crystallisation. Sand and Barger’s tetra- 
uvridine salt is the dark red tripyridine salt crystallised with 3HoO. 

« G- Y. 

Complex Compounds of Organic Disulphides. Leo A. 
Tschogaeff (Bm'., 1908, 41, 2222 — 2226. Compare Abstr., 1906, i, 
814, 984 ; 1907, i, 17, 392, 595, 8.30, 896 ; Werner, this vol., i, 440). 
_A survey of the previous work shows that the most stable complex 
metal compounds are those where peuta-atomic rings are formed; 
the hexa-atomic rings are less stable, and there appears to be little or 
no tendency for other rings to be formed. Phillips (Abstr., 1901, i, 
444) has shown that organic sulphides form double compounds with 
the salts of heavy metals, and the author has prepared and investigated 
the behaviour of disulphides of the general formula E-S-[CH 2 ]„'S-K'. 
The monosulphides do not give or give very unstable complexes with 
nickel or cupric salts ; on the other hand, the tdisulphides, where 
n = 2, give stable compounds with nickel thiocyanate and cnpric 
chloride, where R = Me, Et, isohutyl, or fsoamyl. In compounds where 
11 = 0, 1, 3, or 5, no such complexes arc formed. The only exception 
60 far found is Ph'S'[OH 2 ] 2 'S‘Ph, which does not give a complex com- 
pound with copper chloride or nickel thiocyanate. On the basis of 
Werner's co-ordination theory, these compounds are assigned the 
following constitutions : 

SON 

CHj-SR . I . ....SR-CH., Cl ...SR-CHj 

CHj-SR"' I SR-CH.” or ^''‘'•■SR-CH2”' 

SON 

The ethyl compound, Ni(SEt'[OH.,] 2 ’S’Et), 2 (SCN) 2 , prepared by 
shaking the disulphide with an aqueous solution of the nickel salt tor 
a few minutes, forms blue needles from 80 — 90% alcohol, and is quickly 
decomposed by water into its components. It loses half of its disulphide 
at 100°, and does not melt at 210°. The -methyl, 

NifSMe- [CH J 2 -SMe) 2 (SCN 

and isoemyl, Ni{SOjHjj'[OH 2 j 2 'SC! 5 Hjj)(SClil) 2 , derivatives are 
.similar. 

The copper derivatives are prepared in a similar way in the 
presence of hydrochloric acid. The ethyl derivative, 

Cu(SEf[CH2]2-SEtp2. 

forms dark green, almost black, prismatic needles, m. p. 113°; the 
Kohutyl compound is similar, in. p. 115°. They are more easily 
decomposed by water than the nickel compounds. 

The diselenides appear to behave in a similar manner. W. R. 

Cobalt Dioximines. III. New Complex Acid. Leo A. 
Tschugaefp {B«r., 1908, 41, 2226— 2232).— One series of monobasic 
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salts has been described, which contain ‘'’*® 

1906, i, 814), and another series (A.bstr., 1907, i, 904) of the 
type (OoaXDjHj), which are non-ionisable. [D = K-L{.NO-).C{:no-).i. 
a = ammonia or amine, X = an acidic radicle^ In awordanco wit], 
co-ordination theory, a third series should be capable of eastence in 
which the cobalt group would be the anion, and this type ks now 

been obtained. _ , 

■ Sodium cohallidiHitrodimethylglyoximinate, H a[to(N 02),l)jH,], 
obtained by digesting a 10% solution of sodium cobaltihexanikitc win, 
excess of dimethylglyoxime until nitrous fumes cease to be evolveil, 
After filtration, the salt crystallises out on evaporation ; 

Na 3 ^o(No,) ] + 2DH, = Na[Co(NO,),D,H,] + 2NaN0 + 2HN0, 
a reaction similar to the formation of the diamminochlondo, 
[Go2NUst).,ir.,]Ci, 

from the lutco salt, [CoeNHjlClj. The other salts described are 
obtained from this by double decomposition ; the ammoHimi salt, 
XHICo(NO,,),D.,H,],H.p, forms brownisb^yellow needles; the 

elhyiamLmum, NH,Et[Co(NO,,),D,Hj],H 50 , • dnsohutyhmmomun, 
NH fC H liCo(NO,l.>D.,H„l, pobissiuin, rubidium, and caesium salts 
have been prepared.' 'Tbe'imW, H[Co(NO2)2r>,H,s];H20, separates from 

5 IQo/ solution of the sodium salt on the adduion of hydrocHoric 

acid as microscopic, hexagonal plates. It reddens litmus and decom- 
poses carbonates, and from determinations of the molecular conductivity 
d the acid and its alkali salts, it is calculated that the mobility of the 
anion [Co(N 0,1,0., II J- IS'O at 25°, and that the free acid is iomsed 
to the extent ^ 88% at r = 250. Tiie molecular conduct.vriy of its 
aqueous solutions gradually decreases (thus r = -50, - 338 3, after 

forty hours 320'0), due to the liberation of nitrous acid. It is fm j 
stable in the solid state in the .air, but in a closed vessel it quickly 
decomposes, due perhaps to catalytic action of the nitrous acid. It 
rapidly loses water and nitrous acid at 100—110 . M hen an aqueous 
solution is gently warmed, a dark brown, crystalline precipitate of 
cohaltinUroaquodimlhjlglyoximine, [CoXO,,,H,0,U2lIj], is produce . 
B Ua non-eLtrolyteV = :5-0, r=1000),and the nitre group ,.s firmly 
attached to the molecule. . , , 

Stable compounds containing the thiocyanate radicle h 

nitro-groupand less stable derivatives containing chlorine andwdmc 
are under examination. 


CrystaUine Compound of MagneBium Methiodide^and 
Ether. Th. Zerewitisokf { Ur.y 190&, 



Ikeverand ViJlio’er, ; iscneim/auu, /• 

paraffin is added to the product obtained after 1 jodidc, 

of amyl ether, 6 grams of magne.sium, and 3o 5 grams ) 

and tL mixture left for .some days, large, transparent crystals 

tnp all. 

compound, (C,U„).p<^jgy,„. 


They are unstable in tk® 

W. 1!. 
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Synthesis of a:Hydroxymercuri-fatty Acids. I. Methyl 
Mercuridimalonate and its Product of Hydrolysis, Hydroxy- 
iiierouriacetic Anhydride. Walteb Scheauth and VValtee 
HciioELLEE {Ber., 1908, 41, 2087 — 2094. Compare Fischer, this voL, 
i, 200 ).— The physiological importance of the a-amino-acids led to the 
idea of substituting different basic radicles for the amino-group and so 
forming other a-basic acids, which might be expected to have interest- 
ing physiological actions. The present jraper is a study of the iutro- 
liu.'tion of the hydroxymercuri group, -llg-OII, into the a-position in 
fatty acids. 

Mdhyl mercuridimaloniUe, Hg[CH(CO.^Me)j] 2 , formed when methyl 
maloiiate suspended in water is gently heated and shaken with mercuric 
oxide; it crystallises from chloroform-ether in colourless plates, 
111 . p. 127° (corr,), is re.adily soluble in organic solvents, is decomposed 
by halogens, forming the mercuric haloids, and yields mercuric sulphide 
when treated with ammonium sulphide. "When shaken with A'-sodium 
hydroxide, the mercuri-ester yields hi/droxynurcuriacetic anhydride, 

which is formed also by the action of mercuric oxide 


on sodium malonate ; it is obtained as a hard mass, which becomes 
brown at 200°, Jecomp. 260° (detonates). The sodium salt forma 
needles, is alkalit.e iu aqueou.s solution, does not coagulate albumin, 
and does not yield mercury in contact with copper, but forms mercuric 
sulphide, as does also the anhydride, when treated with ammonium 
sulphide, and on electrolysis in alkaline solution deposits spdium 
amalgam at the catbodo; this reaction is not reversible, as a mercury 
anode is not dissolved, and hence the mercury in sodium mercuriacetate 
is not ionised. The copyer salt, Hg.^C.H^jO^Cu, was analysed; the 
cakmn, silver, lead, and mei-curic salts arc white powders. The sodium 
and calcium salts act as antiseptics towards yeast ; at the same time, 
Ihs poisonous action of the mercury is much dimini.shed. AVith hydro^ 
chloric acid, the anhydride forms mercuric chloride, but it is not 
attacked by cold dilute sulplmric acid, and when dissolved in nitric 
iicid (D 1-2) and further diluted with water or alcohol, yields a white 
preapiMe, which is probably the nitrate of niercuriacetic acid, 
ireatment of the anhydride with 10% ammonia leads to the formation 
ol a yeliowisli-white, granular precipitate of varying and complicated 
composition. ^ 


When treated with anhydrous formic acid, the anhydride is 
converted into tlie /m-ma/e of dihydroxymercuriacctylhydroxymercuri- 
acehc acid, CH0-0-Hg-CH.,-C0-0-H<-Cir ” 


, . . > „ ..g w iig wii^'CO-O-Hg'CH.’CO.H, 

icii is obtained as a colourless, crystalline substance, decomposing 
on exposure to light. 

intt™ “eKuridim.nlonic acid or niercuridiacetic acid as 

were^m t''® liydiolysis of methyl mercuridimalonate 
A. >.uioiiccessiul, ^ Y" 


Xelikskt and J. Gutt (Ber., 1908, 
K is 'll scanty knowledge oi c 2 /c?obutane hydrocarbons 

ct'i the authors to commence an investigation of such 

npoun s. The reaction between magnesium methyl iodide and 
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cwcfobutanecarboxylatnide leads to the fofm^tkil^ of niethvl , 
butyl ketone, b. p. 136-136-S*/75i) am., <^ 1-4322, D;» n-Qnt 
Df 0'9020 (compare Perkin, Trans., 1892, 61, 48), the semicark,, 
of Ttbieh has m. p. 148 — 149“ By reduction with sodium ia 
ether' at 0°, the ketone yields 1methylcyciol)utylcarbinol i, *' 
1447752 mm., n“* 1-14451, D“ 0'9075. of which the 
has m. p. 87-5 — 88°. When treated with hydriodic acid, D l -gg 
carbinol yielded an oily iodide which, without being isolated ’ » * 
reduced by glacial acetic acid and zinc dust, forming a .satimt 1 
hydrocarbon, CjHj,, b.p. 72-2 — 72’5‘' (corr.), 1‘4080, D™ O'745o. 
this is oxidised by nitric acid to succinic acid. The hydrocarbon is 
therefore ethylci/cZobutane. 

The authors are investigating methylcyciopentane, which closelv 
resembles the preceding isomeric hydrocarbon, and is oxidised bv 
nitric acid to succinic acid and not to glutaric acid, as would be 
expected. C. S, 

Occurrence of Nononaphthene in Coal Tar. Fbmx B. Ahbess 
and Leo vok Mozdzexski (ZeiUch. angew. Chem., 1908, 21 
1411 — 1414). — Xylene obtained from coal tar was found on nitratioo 
to yield an oil (b. p. 137 — 139“, D'* 0-7662) which bad escaped 
nitration and proved on analysis to benononap/ii/icne, 0,11,^. Teno.c.of 
this oil heated for eight hours at 125 — 130“ with 50 o.c. ot 
nitric acid, D 1 '075, yielded on fractionation an oil, b. p, 
125 — 135“/40 mm., which by means of alcoholic sodium hydroxide 
was shown to consist of a mixture of tertiary and secondary nitro- 
derivatives. The secondary nitro-devivative, CjHj.-NO,,, is a colourless 
oil which turns yellow ; it has a characteristic pungent odour, and has 
b. p. 115-120715 mm., 220— 224“/760 (decomp.), D'“ 0 9778, and 
n" 1-451 ; on treatment with bromine it yields an oil containing 
31-74% of bromine. The tertiary nitro-derivative, CgHj-'KOj, b. p, 
102—105712 mm., 217— 225“/760 (decomp.), D“ 0’97'71, 1449, is 

a colourless oil which also turns yellow. The tertiary nitro-derivatire 
when "reduced by means of hydrochloric acid and tin foil yielded a 
mixture of amines which were separated by conversion into their 
picratts, one of which. A, wa.s soluble in benzene, the other, B, being 
insoluble in benzene, but soluble in water. The pierate A crystallises 
in rhombic leaflets, m. p. 176 — 177“; when decomposed with potassium 
hydroxide and distilled witli steam it yields an amine, CyH^y-hHj, 
b. p. 175— 176“/760 mm., D'" 0-8205, nS 1’44T; tho hydrocUmiik, 
Cs,Hi 7-NH,,HC1, m. p. 155“ (approx.) ; the oxalate, white 

scales, darkens at 270“ and decomposes without melting; thephtiei- 
chlaride and aurichlm ide are oils which gradually solidify, but were not 
analysed. The piei-ate B, which separates from water in long 
m. p. 187 — 188“, yields an amine, b. p. 172—173/ 

773 mm., D“ 0-8500, n„ 1-448, which yields a hydrochloride, ghstmeg 
crystals from alcohol, m. p. 184 — 185“, an oxalate, w 1 , 

amorphou.s ma.s.-!, which decomposes without melting at 265 , a7> 

chloride, (C(,H,jN) 2 ,H 2 PtGI,;, orange-yellow, envelope-sh.aped crystals 

decomp. 290“, and an auricldorule, which crystallises like the p a 
chloride, m. p. 193 — 194" (decomp.). 
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I'hu seco7(c2a»'^ '*y reduction of>tbe secondary 

iiitr(>derivati»». lias#’lP-'I75^^^ mm., D* O-SdlCand nfi-^i5. 

[ts picrate crystallises in four-sided pistes, m. p. 173— 174®, Its 
tiilJrochlffride is a liquid; its platiniehloride forms glistening, yellow 
niatcs from water, detemp. 290“; the awrichloride is an amorplious, 
sticky substance; the oxalate forms white, glistening scales, decomp. 

265'*'. 

On oxidation with nitric acid, D 1‘075, nononaphthene is converted* 
into succinic acid ; Ttxidation with nitric acid, D I h, converts it iiitb 
butyric acid. 

\Vhen treated with moist chlorine at 30“ in diffused daylight, nono- 
nniilithene yields a monochloro derivative, which is a colourless liquid 
«itli a pungent odour, b. p. 103 — 104“/40 mm., D'"' 0-9229. 

Ijroinine in the presence of aluminium bromide or finely-divided iron 
converts nononaphthene into tribromo-i^-cumeue, m. p. 234°. P. 

Isomeric Dihydrobenzenes and 'Optically Active Dihydro- 
toluene. Nicolai D. Zelinskv and A. Gohsky (Ber., 1908, 41, 
24/9—2487). — An investigation on A'-’- and A’ -‘-cyc/ohexadienes and 
on l-methyl-A'^'^-c.ycfohexadienc, carried out chiefly with the object of 
ascertaining the effect of ethylene linkings on the optical properties 
of compounds. 

The conclusions of Markownikoff {Abstr., 1809, i, 22) and Harries 
and Antoni (Abstr., 1903, i, 613) are shown to be incorrect. Tlje 
tetrabromide, m. p. 188°, is derived from A*'‘-cycfohexadiene, whilst 
the tetrabromide obtained from A’- "-eyefohexadiene has m. p. 140 — 141“ 
(compare Crossley, Trans., 1903, 83, 505). 

Although A’ -’-eyefehexadieno and 1-methyl-A” *-cj/cfohexadiene con- 
tain contiguous double linkings, they do not follow Briihl’s rule 
(Trans., 1907, 91, 115). It i.s, however, not impossible that these 
eoiiipminds may have a dicyclic structure, since they do not readily form 
tetrabromo-derivatives, and are not readily oxidised. 

A‘'‘-cj/ofoHexadiene has b. p. 85’6“ (corr.), D;"' 0-8471, Df 0'8519,- 
nf“ T4729, mol. ref. 2650 (compare von Baeyer, Abstr., 1892, 
1074; Bruhl, Abstr., 1894, i, 366). It readily forms a tetr,abromide, 
in. p, 188“ (corr.) ; the dihromide, C^H^Brj, has m. p. 95°, b. p. about 
105“/15 mm.' 

A'-^-cycloHexadieue has b. p. 80 5“ (corr.), D“ 0 8423, Df 0-8376, 
1-4700, mol. ref. 26-66. It only combines readily with 1 mol. of 
bromine, forming a dibromide, m, p. 102 — 104, b. p. about 105°/ 14 mm. 
(compare Cro.ssley, loc. cit.). A .small quantity of the tetrabromide, 
f'i;HjBr^, is obtained by acting ou the hydrocarbon with bromine in 
light petroleum ; it crystallises in prisms, m. p. 140 — 141“ (corr.). 
I'he tetrabromide is not formed by acting on a solution of the 
ilibromide with bromine in chloroform. A'^’-cyefeHexadiene when 
Bh/cken with nitric acid (T4) becomes violet, whilst A‘ -'-eyefohexadiene 
when similarly treated UDdergoe.s violent oxidation. 

T .l/el/(?yl-A“ ' *-cycloAexa<iie»«, CjIIjj, is obtained by the action of 
quinoline on the dibromide of l-methyl-A“-eyc2ohexene ; it is a colourless 
liquid, b. p. 105'5— 106° (corr.), Dj’ 0 8324, Dj" 0-8274, 1-4680, 

[a]u 30 42. It is also obtained in small quantities by the action of 
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an alcoholic solution of potassium hydroxide on the dibronii^g 
it has Ob ST-tS" (100 mm. tube). The principal product is, hoj'”'” 
ethoxyrtmlhylcjcXaliexmt, C^HibO ; it is a colourless liqu'y 
1697750 mm., Df> 0-8762, Df 0-8746, 1-4480, mol. ref’ 

Ob 18-56° (100 mm. tube). 

1-Methyl-A’ ■‘-cyclohcx.-rdiene becomes violet-blue when shaken ’h, 
nitric acid (1-4); it combines with 1 mol. of bromine vieUi 
dibromide, b. p. 107—108715 mm., a„ 33-2“ (100 i,,m. j 

a tetrabromide could not be obtained. * W. H G 

Lecture Experiments on the Preparation of Hydrocarb 
James F. Spencek {Ber., 1908,41, 2302— 2303).-The author si"*' 
instructions for the preparation of benzene and naphthalene by°tr 
action of magnesium on the coi-respoiuling halogen derivative as alrea/ 
described (Spencer and Stokes, Tmns., 1908, 63, 68). Pentane ^ 
iiJJientane is prepared by heating amyl or iso, amyl iodide re.spectiv6l ■ 
with magnesium and adding water to the product. q • 

Derivatives of 2-Iodo 4 nitrotoluene -with Polyvalent 
Iodine. Oonbad Willoerodt and R. R. Kok (Ber., 19og, 
2077 — 2083). — S itro-o-toluidine hydrochlwitU, CjHjOjNj.HCI, forms 
white needles, blackens at 200°, m. p. 230“ (decomp.). ' 

2 Iodo-l-uitrotoluene cry.stallises in rhombic plates, m. p, 58= (6p. 
Keverdin, .Abstr., 1898, i, 180), and when treated with chlorine 
in. chloroform solution is converted into the iodochlmii 
NOj-CjHjMe-ICl.,, which crystallises in sulphur-yellow prism.,', 
decomp. 83“. The action of sodium carbonate and sodium hydroride 
on this loads to the formation of 2-iodoso-i-nitrotolucni, 
NOo'CjHjMe-IO, w-hich is obtaijied as an insoluble, yellowish-white 
powder, and explodes .at ISO — 181“, having first clmoged irto a 
mixture of the iodoxy- and iodo-compounds. 2-Iodoxt/-i-mirotduPM, 
NOj'CijHjMe-IOj, formed by the action of hypochlorous acid on the- 
iodoso-compound, is obtained as a white, flocculent precipitate, which 
explodes at 201“ 

The follotving iodonium salts, R = (NOj'CjH^Me)^!, were prep-ated 
from a mixture of the iodoso- and iodoxy-compounds. 

RCl : white needles, m. p. about 140°; RBr: 'deCQmp. 145=; 
RI ; yellow needles, decomp. 113“ ; UNO, : white needles, m. p. UT“; 
RHSO, : white needles, m. p. 165“ ; R.jCr,Pj : orange-yelbiv, 
amorphou.s precipitate, explodes 128 '; RgPtClg : yellow leaflets, 
decomp. 180’, 

Phenyl-i nUro-2-tolyliodonium hydroxide, NOo'CilljMe-lPh'OU, pre- 
pared by the action of silver oxide and water ou a mixture of 
2-iodoxy-4-nitrotoluene and iodosobenzeno, is a strongly alkaline base. 
The following .salts, R' = NO,-C,4l3Me-lPh-, are described. 

R'Cl : white needles, m, p.'iSS’ ; R'Br : yellow, floccnlent precipitate, 
m. p. 165°; R'l : yellow needles, decomp. 131°; RTj : dark brown 
prisms, m. p. 50°; R'JS’Oj : white pri.sms, m. p. 167“ (decomp.), 
R'HSO^: white prisms, m. p. 142°; R'. 3 Cr„Or : yellow powder, m. p. 
137—138° (explode-s) ; (R’C'l).^IIgClj : white needles, m. p. W' 
(decomp.) ; R'.,PLf.'l,; ; yellowish-red prisms, m. p. 175“ (decomp.)- 

^•Nitro'2-tobjl <}'iohjlii}do 7 iiuin hydroxide ia prepared in t e asua 
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uianner from a mixture oE 2-iodoxy-4-Ditrotoluena and 2-iodoRotoluene. 
The following salts, R = N 02 ’C,iH,Me'I(C 7 Hj), are described. 

RCl : white needles, m. p. 170°; RBr : needles, m. p. 161°; RI : 
(leeomp. 116°; HsCtA- explodes 136°; RoPtClg r golden leaflets, 
ni. Ji. 158° ; (RCl) 2 HgCl.^ : needles, m. p. 168°. ' G. Y. 

New Catalytic Bflfect of Aluminium Chloride. Eyvikd 
r,(EnTKER(SuW.iS'oo. cAini., 1908, [iv],3,726 —729. — Itisshownthatwhen 
iiitro-coin pounds are employed in the Friedel-Crafts reaction, the nitro- 
moiip is eliminated and that through its agency the condensation 
|ii'odact formed is in p.art oxidised. • In certain cases it is posisible 
to nitrate compounds by using nitrates in fhe Friedel-Crafts reaction. 

Trichloronitromethane reacts with benzene in prascnce of aluminium 
chloride to form triphenylmethane and some triphenylcarbinol, Jibe 
latter being formed by oxidation of the hydrocarbon by tBe eliminated 
NO., group. 

Ethyl nitrate reacts with benzene in presence of aluminium chloride 
to form nitrobenzene, the other possible products of the reaction, namely, 
ethyl chloride, ethylbenzene and nitroethylhenzene, being foimcd, if 
at all, only in minute quantity. With toluene the ptincipal product 
i.s the o-nitro-compoiind, with small quantities of the para-isomeride. 
With heozaldehyde a vigorous reaction, apparently involving the 
-CHO group, ensues, and o-uitrobeuzaldehyde is not obtained. In these 
ihtratiou reactions the hydrocarbon should be used in excess, and as 
water is always formed, considerable quantities of aluminium chloride 
are required. With benzene and amyl nitrite under similar conditions, 
some nitrosobenzene is formed, but the quantity is too small to be 
isolated. T. A. H. 

Naphthalenesulphonates of Cerium. Hugo Erdmans and 
TitEODon Nieszytka (Anmlen, 1908, 361, 166—189. Compare Abstr., 
1893, i, 651). — The cerium salts described were prepared by the 
action of the napjrthalenesulpbonic acids on cerium carbonate in aqueous 
.solution and evaporation to oa-ystallisation. The solubilities of the 
.salts in rvater and methyd and ethyl alcohol are tabulated ; the 
solubility increases with the number of sulphonic groups, but is small 
if a ^-substituting group is present. Tire solubilities of cerium 
hydrogen naphthalene-/J-snlphouale and the basic 1 ; S-disulphonate 
could not be determined, as the salts are unstable. The small 
solubility of cerium anthraquinouosirlphonate is remarkable ; the 
complete insolubility of cerium 8-hydroxynaphthalene-l-sulphonate 
and its characteristic colour allow of its utilisation in analysis. 

Cerium naphtlialeM-a-mlplionate, (CjQH- 03 S) 3 Ce, crystallises in 
nacreous leaflets, has an acid reaction, and forms precipitates with 
.ammonia, potassium hydroxide, potassium hydroxide and hydrogen 
peroxide, ammonium oxalate, and b.arium hydroxide or chloride in 
aqueous solution, or with benzidine in acetic acid solution, and .a 
uish-icd precipitate with ammonium 1 ; 8-hydroxynaphthalene- 
phonate ; these precipitations in aqueous solution are retanled by 
>0 pie.sence of hydroxy-acids of the fatty seriep. 
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Cerium, naphlhcUene-P-tul^iOHal*, foi-mj 

white leaflets, and gives similar precipitates to tnose of tlie 

OeHum napkthaUne-1 :5 dieulpIiojuii», [Oi5Hj(SO3)j]jCe2,.iH,0 low 
JHjO at 180“ afid ean be recrystallised without*deconij)o.srn^. * 

Cerium naphthalene-^ : 1 -distJphonale, [Cio^ 8 (® 03 )j]sCe.„ 3 U o ] 
SHjO onjprolonged exposure to air, more quickly in a desiccator |,i* 
a strong acid reaction, and with benzidine in hot acetic acid solutj** 
forms the benzidine salt. 

Cerium naphifutleite-2 ; S-disulphmia/e, [Cio^a(SOj)j]3Ce.„H,0 ]()„, 
^HjO at 135“ but H.jO at the ordinary temperature. ‘ ’ 

Cerium naphthaUne-\ : i-dutdphowite, [0,aHa(SOj)2]jCe„, 411,0, losjj 
4H,0 in a desiccator. • 

Cerium naphthalene - 1 : 3 : 5 - trisulphonate, C, 3115(80^)^00, |H 0 
crystalliaea in white .scales, loses its water of crystallisation in j 
desiccator, has an acid reaction, i.S decomposed slowly by hydrogen 
peroxide, and forms .a precipitate with benzidine in aqueous hydro, 
chloric acid .solution. 

Cerium naphlhalen.t-\ : 3 ; G-irisulphonate (|HjO) forms yellow scales 
and loses water slowly in a de.siecator. 

Cerium naphthakne l : 3 : 7 -trietUphonale (I JH.p) lo.ses its wntei 
of crystallisation slowly on exposure to air. 

Cerium ]-mphthol-B-sulphonaie, (C,3H;SO,)3Ce,3K20, formed from 
the ammonium sulphonate, forms a bluish-brown, nmorphons 
precipitate, loses 311 jO at 110“, ha.s an acid reaction, is unstable, and 
dissolves in acids, forming bluish-reil solutions. The action of the free 
naphtholsulphonic acid on cerium carbonate leads to the formation ol 
a blue iasio salt, (C, (,11380^)3062, which also dissolves in acids, forming 
bluish-red solutions. 

Cerium chromolroixiie, '[O,3lI,(Oli)2(SOp2]3Ce,,,4H.20, formed from 
1 : S-dihydroxynaphthaleue-S : O-disulphonic acid, is salted out of 
its solution; it forms a greyish-brown, microcry.stalline)ma.s.?, lose.! 
4HjO at 195“ has an acid i-eaction, and in concentrated solution 
commences -only after some weeks to change into .a ha.sic salt, 
the edges of the .solution becoming blue. 

Cerium authraquinmeeulphonale, s(f!|j]l.O2'SOj)jCe,.3H20, forms 
green leaflets, loses 3H.,0 at 187 — 195“, is very stable, ha.s a strong 
acid reaction, and gives insoluble precipitates with benzidine, aniline, 
and toluidine. 


[Naphthalenesulphonates and Malonatea of the] Bare 
Barths. Hugo KaiiMAX-.N and Fkitz Wirtni (Annakn, 1908, itl, 
190 — 217).— See this vol., ii, 694. 


The Stilbene Series. Fritz Ui.lman.\ and Melnuad Cscmm 
(Ber., 1908, 41, 2391— 2297).— It is well known 
in the benzene nucleus can readily 1* 

provided it i.s accompanied by a nitro-group in the or 10 “ 1 , 
position ; moreover, when the mimlier ot nitro-group.s in 1 
is increased, the reactivity increases, and thi.s is not 
inj^dinitro-dorivatives, ono nitro-group is ...Ljued 

ca^xylic, or aldehydic group. The authors have accordmglj 
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(,lie behavipur of ^egatively^suhstituted tolaene derivatiTos and find 
that when'o^e ot'theiiitrd-i^onps in 2 : i^dinitrotolnene isre|>lj.oed 

by a carboxylic, sulphonic, or cyanogen group, the resulting compound 
condenses with benzildehyde in presence of piperidine with the pro- 
duction of the corresponding etilbene derivatives just as 2 : 4-dinitro- 
toliiene itself, under similar conditions, yields dinitrostilbene (Thiele 
and Escales, Abstr., 1901, i, 689). Further, 2 ; 4 ; 6-trimtrotoluene 
condenses with benzaldehyde more readily and at a lower temperature 
thau do the disnb.stituted derivatives. 

^.Mtrostilbt'm-i-sulphonamide, CHPhiCH-CJljiNOji'SOj-NHj, pre- 
pared by condensing o-nitrotoluene-/)-sulpboQamide (Reverdin and 
tirdpieux, Abstr., 1901, i, 685), forms yellow needles, m. p. 184°. It 
is readily reduced by stannous chloride and hydrochloric acid to 2-amino- 
etilbene-i-sulpfionamide, which crystallises from alcohol in colourless 
leaflets, m. p. 206 — 207°. Its solutions in glacial acetic acidjor 

alcohol exhibit a blue fluorescence. The acetyl derivative forms 
stellate aggregates of white needles, m. p. 205°. 4-Nitrotoluene-2- 
sulphonamide does not condense well with benzaldehyde, but 4-nitro- 
tohiene-2-sulphomniHde, m. p. 148°, prepared by condensing 4-nitro- 
toluene-2-sulplionyl chloiide with aniline, readily condenses, forming 
i-nitrostilbene-2-sv,lplionanilid«, which crystallises from glacial acetic 
acid in yellow needles, m. p. 206°. Similarly, o-nitro-p-toluonitrile 
furnishes ^-nitro-i-cyanostilbene, OHPhiOH'CjHjfNO.^l'ON, yellow 
needles, m. p. 170°, the cliiroz/w-dorivative, C]5Hj(|02N2Brj, of which 
forms colourless needles, m. p. 155 — 160° (decomp.). 2-.4mireo-4- 
cyanostilbene forms pale yellow crystals, m. p. 123°; its solutions 
in benzene, acetic acid, and ether show a blue fluorescence, whilst that 
in alcohol is bluish-green. The acetyl derivative, colourless needles, 
has m. p. 220°. 2-Ntirostilbe7ie-i-carboxylic add, 
CHPh:CH-0BH3(N0.^)-C02H, 

prepared by hydrolysis of the nitrile, cry.stalHses from glacial acetic 
acid in small, yellow needles, m. p. 236°. It is also formed when 
ethyl 2-nitrotoluehe-4-carboxylate is condensed with benealdehyde, the 
ester being hydrolysed in the Reaction. 

H-Atninoslilbene-i-carboxylic add, prepared by reducing the nitro- 
compound, is a pale yellow, crystalline powder, m. p. 197 — 198°. Its 
solutions show a bluish-green fluorescence. 

i-Nitro-2-cyanostUbene, prepared fromyrnitro-o-toluonitrile, separates 
from glacial acetic acid in small, yellow needles, m. p. 142°. 2:4:6- 

Trinitroatilbene, obtained from 2:4: 6-trinitrotoluene, crystallises 
from glacial acetic acid in yellow, glistening needles, m. p. 156°. 
2:4:6; i'-Tetranilrostilbenc. prepared by condensing 2:4: 6-trinitro- 
toluene and ^ nitrobouzaldehyde, forms yellow, glistening needles, 
a- p. 196°. J. 0. C. 


Colourless and Coloured Triphenylmethyl. Julius Schmidlin 
(7isi'.,1908, 41, 2471 — 2479. Compare this vol., i, 150; Gomberg, Abstr., 
1907, i, 504 ; Tschitschibabin, Abstr., 1907, i, 1022). — A freshly- 
prepared solutiou of pure triphenylmethyl in benzene remains colour- 
less for a few seconds and then gradually becomes orange-yellow. 
J he colour of the solution disappears, however, when the latter is 
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shaken with air, reappearing again after a time, and again disappujj,, 
ing when agitated with air, until finally the solution remaina 
permanently colourless. The conclusion is therefore drawn that th,. 
yellow solutions of triphcnylmethyl contain both a coloured aoj 
a colourless form of triphenylinethyl. The two^ forms are convertitk 
one into the other, and are pre.sont in solutions and in the solij 
substance in a definite state of equilibrium, which depends both on the 
nature of the solvent and on the temperature. 

The disappearance and reappearance of the colour of solution, 
of ttiphenylmelhyl is due to the fact that the coloured variety osidise, 
far more rapidly than the colouiless form. On shaking an ethfrejl 
solution of triplienylmethyl with air, the yellow form is oxidised^ 
yielding the peroxide, which being insoluble in other may be filtered 
off ; the colourless filtrate quickly becomes yellow, and on shakin. 
yields a further quantity of peroxide. It is found from the amouDt of 
peroxide formed that an ethereal .solution of triphcnylmethyl contains 
roughly ten times as much of the colourless form as of the coloured 
form. The latter substance must consequently have an exceedingly 
intense colour. 

The yellow form also absorbs iodine far more rapidly than tb 
colourle^ form. When a quantity of iodine, slightly more than 
sufficient to combine with the tripbenylmethyl present in the yellow 
form, is added to a solution of triphenylmSthyl in chloroform, a 
reddish-brown soUilioii is obtained. The colour of the solution slowly 
changes, and when a sufficient quantity of the yellow variety has betn 
formed, the solution has the pure yellow colour of triphenylinethyl 

iodide. _ 

The state of equilibrium, triplienylmethyl (colourless) kiplieiiyl. 
methyl (coloured), is displaced towards the left by lowering tlis 
temperature. -A solution of triplienylmethyl in chloroform, whiuh is 
orange-yellow at 15°, becomes quite colourless at -()3“; the change iu 
the colour intensity of a solution of triplienylmethyl iodide when 
similarly treated is barely perceptible. . W. H. G. 


p-Benzhydryltetraphenylmethane. Albxei E. Tschitscbibahs 
IBer., 1908, 41, 2131 — 2128). — In coniic.xion with the constitution of 
tripbenylmethyl, hexapheuyloth.ane, CPhj’CPhj, is a substence of 
great Importance. Both Ullinaiin and Boisum ( Abstr., 190’.., i, 1 3o ) mu 
G oiiiberg (Abstr., 1903, i, 211) thought they had obtained this hydro- 
carbon, the former by the action of sine on tnpheiiylchloromcthaoe, 
and the latter by the polyii!eri.sation of tnpheuylmethyl. lie 
beh.aviour of the hydrocarbon with bromine led t''® 

\\evf \ 

(Abstr 1905, i, 125). He ha.s now succeeded iu definitely ■ 

ing this covsihiition. The stages of the proof am the following: 
chloride and triphenylinethane in the presonco of alumimuin c 

tW weA-kiiown pbenzoyltri phenyl methane, the 

with magnesium phenyl bromide lead.s to the forma ion [ 

hydryltriphenylcarbinol, CHPh,-tV.HpCP!,/OII ; the c®" 
4biuol or its chloride and aniline hydrochlonae m I*® ^ 

ic .acid results in the production of amitiop-h™r-by<>'J 


the 

acet 
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phciyluietliane hji^ochloride, OHPhj^CgH^-CPh/CBH^-NHj.HCl, and 
froai the sulphate by the replacement of the amino-group by hydrogen 

l, v, the diazo-reaction, Ullmapn and Borsnm’s “ hexaphenylethane ” 

[/obtained, CHPh,-GeH,‘CPh,. 

A second modification of p-benzoyltriphenylmethane, m. p. 150°, is 
obtained by crystallisation from glacial acetic acid. ^-Bmikydryl- 
(j-jpAenyicarJinof separates from alcohol in colourless crystals, m. p. 
135—137°, but the crystals from other solvents obstinately retain 
benzene of crystallisation. The purification of the crude carbinol is 
therefore best effected through the ethyl ether, 

CHPh^OoH.-CPh^'OEt, 

m. p. 186°, which is obtained in nearly theoretical yield by adding a 

drop of acetyl chloride to the alcoholic solution of the _carbinol. The 
chloride has m. p. 142°, becoming orange-coloured ; the' iromtdt! melts 
at 140° to an orange liquid. Amino-’^hensthydrijlletraphenylinethane, 
ra. p, 195—198° (decomp.), is beat purified through the hydrogen, 
mlpittfle, m. p- 194 — 19fi° (decomp.). The dktzo-sulphale, obtained 
by meaus of amyl nitrite in glacial acetic acid, decomposes at 120°, and 
by treatment with boiling alcohol yields p-benzliydryltetraphenyl- 
methane and the ethyl ether of the phenol derived from the diazo-salt, 
m. p. 184° ' ' C. S. 

Preparation of Ethyl Phenylglycinate. 0 bokoes Lmbf.kt und 

CoKSOltTIUiM FOK ElEKTROCUEMISCUB I.NDISTME (l).R.-P. 194884). 

Ethyl phenylglycinate, b(IIPh‘0i[.2-C0.2Et, may be reailily prepared 
by he.ating to boiling a mixture of ethyl chloroacetate, aniline, water, 
and calcium carbonate ; carbon dio.xido is evolved, and the fused 
product is .separated from the calcium chloride .solution, G. T. M. 

Action of Cyanogen Bromide and of Bromine on Aromatic 
Derivatives of Aminoacetonitrile. Jci.iu.s von Bii.vu.N(Ber., 1908, 
41,2100 — 2113). — In order to ascertain if the action of cyanogen 
bromide on arylaminoacetonitriles i.s similar to that observed in the 
ttvse of the alkylamino-derivatives (Absti'., 1907, i, 899), the author 
has selected the cases of methyl- and etliyl-anilinoacetonitrile, and 
Buds that the interaction is quite diiforent, the chief product in each 
case being the corre.sponding yr-bromoplieny I derivative. As by- 
products were obtained compounds of the formnUc and 

respectively, tho constitution of which has not yet been 
elucidated. 

P-Bromophenylmethylaminoacelonilrile, Me-CH./CN, pre- 

pared by heating methydanilinoacetonitrile and cyanogen bromide in a 
cla-ed vessel for live hours on tho water-bath, has b. p. 205—206°/ 
uww., wv. p. 40°. Oiv NNWtmmo w'rUv s\\\p\\wv\c wovd, p-btomo- 
uimethylaniline is formed. The compound, crystallises 

rorj aJcoio) ia eohaile.ss, glistening leallets, in. p. 103'’. It is 
hydrolysed by hydrochloric or sulphuric acid (20—38°/) to an amvio- 
, o\,v,a\no4 aa a daxir viscous uii, and, on one occasion oniy, 

a substance was isolated which was probably trimethyldiamino- 

Jiphenylmethane. 

’^‘o-Bicyanotelravieaylhenzidine, Gi,jir,,(Ndre-CH,,-CN).j, prepared 

rom s-dimethylbenzidino and iodoacctonitrile, forin.s glistoning, 
VOL. XCIV. i. 
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brown leaflets, m. p. 203“ u-Dicyanodiph$0j/ldimelhylet}iijl(ji^ 
diamine, CjH^(NPh-CHj-CN)2, obtained from diphenyletfayiguj 
diamine and bromo- or iodo aeetonitrile, crystallises from alcohol ij 
white leaflets, m. p. 131°. Neither this nor the foregoing substance 
is identical with the compound, m. p. 103°. 

p-Bromophenylethylaminmcelouitrile, CgH,Br‘NEf CH^'CN, 

pared from ethylanilinoaeetonitrile and cyanogen bromide, has b n 
195°/8 mm. and m. p. 56“. On hydrolysis it yields p-bromomelhyl' 
ethylaniline, of which the platinichloride is a red oil, and the md/n’oiijj 
a hygroscopic solid. Methyl-p loluidinoaeetonilrile, 
CsH^Me-NMe-CHj-CN, 

prepared from methyl-y>-toluidine by Knoevenagel’s method (Abstr 
1904, i, 989), has b. p 156 — 15779 mm. and m. p. 57°; it i.s 
acted on by cyanogen bromide. (A convenient method of preparin« 
methyt-/>-toluldine consists in demethylating climethyltoluidiue with 
cyanogen bromide. yt Tolylniethylcyanamide, O,|H,Me‘NMo'0N, b, p 
147“/9 mm., m. p. 45“, is formed together with jo-tolyltrimethyl. 
ammonium bromide, which on dry distillation gives methyl bromide 
and dimethyltoluidine, and the cyanamide is converted into methyl-y. 
toluidine by boiling with 30% sulphuric acid for one hour. HeiKoyl- 
methyl-p ioluidine, C^HjMe'NMeBz, has b. p. 198—19979 mm. and 
m. p. 53“.) a-Melhylanilinopropionitrile, prepared by Sadie aiid 
Kraft’s method (Ab.str., 1903, i, 335), with the difference that the 
components are heated with alcohol for six instead of two hours, i* 
also unacted on by cyanogen bromide. 

When metbylanilinoacetonitrile is treated with bromine in chloro- 
form solution, a white substance separates, which is probably yi-hronio- 
phenylmethylaminoacetonitrilo bydrobromido, and this, on addition of 
water, gives the nitrile. Similarly, methyl-yi-toluidiuoacetonitiile 
furnishes m.-bronio-p-lolyl'melhjlumimacelonUrih, 
C,.H3llrMe-NMe-CH2-ON, 

strongly refracting crystal.";, b. p. 161 — 165°/10 mm,, m. p, 4?°, wliicli 
on hydrolysis yields »i-bromodimethyl-/>-toluidine. The latter is most 
conveniently prepared by brominating dimethyltoluidine, and luis 
b. p. 243 — 2447752 mm. (Pesci, Gaxzetta, 1898, 28, i, 101, gives b. p, 
237—2387744 ram.). 

The jdatinichloride forms reddish-yellow crystals, m, p. 212 
(decomp.); the picrate has m. p. 115°. Dimethyl-'p-toluidim jiaak 
has m. p. 130°. J. C. C, 

Preparation of Aromatic o-Nitroamino-derivatives. I'lni! 
Ullmasn (D.R.-P. 194951). — By heating the arylsulphonyl deriv- 
atives of o-nitrophenol and its analogues with a primary or seconJaiy 
amine, the group O-SOjK i.s replaced by an amino residue and a 
secondary or tertiary amine is ]iroduccd. 

o-Nitrodiphenylamine is obtained by heating a mixture of aniline, 
o-nitrophenyl p-tolnenesulphonatc, and anhydrous sodium acetate. 
2 ; 4-Dinitrodimethylaniline is produced from 3 ; 4-dinitroplieiiyl 
benzenesulphonate and dimethylamine. 

2 : 4-Dinitrodiphenylamine 2-carboxylic acid can be thus piepareo 
from 2 : 4-dinitrophenyl y»-toluene.siiiphonat0 and anthranilic acid. 
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3 ; r^.Dinitro-i-htnzylam.inoioluene, CgH 2 Me(N 02 ) 2 'NH-CH 2 -CaH 5 , 
niaiige needles, m. p. 80'^, is produced from benzylamine and 3 ; b- 
jji^ilfD.p-tolyl-p-toluetiesulpkonaee, m. p. 152°. 

iCldoro-‘i:Q-dinilro-l-finaphthylaminobenzene, red needles, m. p. 
201 °, and 2 : i-dimiro-l-rmphthylphenylamine, red leaQets, m. p. 182°, 
Jan be similarly obtained from 4-chloro-2 ; 6 dinitrophenol and 
tf-iiaphtbylamine and 2 : d-dinitro-a-naphthol and aniline respectively 
by condensing the p-toluenesulphonates of these phenols with the 
appropriate amine. (}_ 'p_ 

Autoracemisation of Optically Active Ammonium Salts. 
IIahs von Halban (5e?*., 1008, 41, 2417 — 2421. Compare Abstr., 
1907, ill 24(1). Wedekind and Paschke have recently attributed 
^this vol., i, 334) the diminution with time of the rotatory power of 
optically active ammonium salts in chloroform to autoracemisation, 
despite the fact that the author has shown (loc. cit.) that it is due to 
the decomposition of the ammonium salt into a tertiary amine and 
benzyl haloid. He has therefore examined by his method the be- 
liAviour of phenylbenzylmethylallylammonium bromide in chloroform, 
bromotorm, and tetracliloroethane at the temperatures used by Wede- 
kind and Paschke, and has obtained, for unimoleoular reactions, values 
of K which agree fairly well with those given by these investigators. 
In some experiments the constant increases with time. The author 
cannot give a cause for this, but shows that it is not due to a reaction 
between the liberated amine and the solvent. 

In answer to Wedekind’s contention that active ammonium salts, 
which contain in addition to phenyl and benzyl only saturated groups, 
are remarkably stable in chloroform (Abstr., 1907, ii, 246), the author 
shows that the decomposition of phenylbenzyldiethylammonium 
bromide in chloroform increases with the time. C. S. 

Double Dissociation of Quaternary Ammoniiiin Compounds 
and a Convenient Synthesis of lodoacetonitrile. Julius von 
Braun {Ber., 1908, 41, 2130 — 2144). — The reaction between bromo- 
acetonitrile and dimetbylaniiine by which phenyltrimethylammonium 
bromide is formed (this vol., i, 076) is explained by a study of 
the inter'action of dimetbylaniiine and lodoacetonitrile, as the latter is 
more reactive and a lower temperature can be employed. In this 
ease an additive compound is first produced, which then decompo.ses 
according to the equation : 

SNPhMejI-CHj-CN = NPhMe,I -t- CH,I-CN -b NPhJIe-CHj-CN. 
fho additive compound is thu.s doubly dissociated into 

^ ^ NPhMej + CH,l-CN 

and NPhMe'CHj'CN-l-ClIjI, the first and fourth products of which 
a once unite. It is inferred that the analogous reaction with bromo- 
ftce onitiile proceeds in a similar manner. As the quaternary iodide 
is a so obtained by the action of methyl iodide on methylanilinoaceto- 
It is hence possible to convert half of the methyl iodide 
•1 0 lodoucetonitrile, and, by employing 2 mols. of methyl iodide in 

6 reaction, 75% of the methylanilinoacetonitrile can be converted 
into lodoacetoiiitrile. 


M w 2 
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The author has employed iodoacetonitrile for the preparation of 
tertyp'y bases containiDg the cyanometbyl group, thus ; 

2R-NMe2 + CHjI-CN = R-NMe,I + R-NMe-CHj-CN. 

In the case of tertiary diamines, three different compounds may 1,5 
formed, according to the equations : 

( 1 ) NMoj-X-NMej + CHjI-CN = NMe,T-X-NMe'CHj-CN. 

(2) 2NMej-X-NMej + 2CH21-ON = NMesI-X-NMe,! 

+ CN-CHj-NMe-X-KMe'CHj.Cu 
Phenyldimethylcyanomethylammoninm iodide, NPhMejI'CHj’ON ij 
n white, crystalline powder, m. p. 100 ° (decomp.). ’f-'i'olyldintthyl. 
cyanmnethylammouium iodide, m. p. 100 ° (decomp.), on heating 
iodoacetonitrile, p-tolyltrimethylammonium iodide, and methyl.^g 

toluidinoacetonitrile. PhenylmelhylcyunomelhylethylamvwniumiQdidt 
NPhMeEtl-CHj-CN, 

prepared from methylethylaniline and iodoacetonitrile, is a whits 
crystalline powder, m. p. 1 00'-’ (decomp.). On heating, it undergoes triple 
dissociation, giving (1) NPliMcEt + CHjl'CN ; (2) iNPhEfCH.'ON 
+ MeI, and (3) NPbMe-C!Hj-CN + EtI. 

Etbylanilinoacetonitrile and methyl iodide" give phenyldimethylethjl. 
ammonium iodide, m. p. 135° (Claus and Howitz, Abstr., 1881, 1005, 
give 126°). Meliiylaniliuoacetonilrile and ethyl iodide interact only 
slowly, with formation of a small quantity of phenylmethyldiethyl. 
ammonium iodide. On warming methylcyanoethylaniline, 
NPhMe-CHMe-CN, 

with methyl iodide, phenyltrimethylammonium iodide is produced, 

By condensing iodoacetonitrile with dimcthyltoluidine and with 
p-bromodimethylaniliue, metbyl^toluidinoacetonitrile and p-broiiio- 
phenylmetbylaminoacetonitrile respectively are obtained much more 
conveniently than by the method previously described (this vol., i, 625). 
\)-lodoplienylmetltylaminoaeeloHUrile, C,;ll 4 l’NM 6 -CH 2 'CN, prepared 
from iodoacetonitrile and p-iododimethyianiline, has m. p. 60°; in the 
same reaction is produced \> iodojilietojllrimetltylaiiLmomum iodide, 

m. p. 212 °. 

P-Nafihthylmelliylaminoacelonilrile, CjgH-'NMe-GHg'CN, prepared 
similarly from /J-n.aplithyldimethylamiiie, has m. p. 76°. 'I'haUyl- 
iimiuooctlonilrile, OMe-CjNIf„-C-Hj'CN, prepared from methyltlialline 
(Skraup, Abstr., 1886, 80), forms glistening crystals, ni. p. 6 S°. 
When tetrametbyldiaminodiphenylmethane is warmed with iodoaceto- 
nitrile, a mixture of letrainethyldiaminodipbenylmethanedimethicidide, 

the meihiodide of the trimelltyleyanomeihyl base, 

NMesl-CjU,-Cll 5 ,-C,,ll,-NMe-CH 2 -CN, 
m. p. 172 — ^173°, and biscyanonutkyldirntthyldiaminodipkenylmethmie, 
CH^lCcH^-NMe-CHg-CN),, m. p. 107^ is produc^. Xhe latter, ^vIlicll 
is also formed by the interaction of iodoacetonitrile and «-dimetiiyl- 
diaininodijihenyluiethane, is readily hydrolysed to the corresponding 
dicarboxylic acid, CH^( 0 ,jU^*NaMe*CH 2 'C 02 H) 2 , sintering at 122 ®, m. p. 
126°. s-w-Dicyanotetramethylbenzidineis more conveniently prepaie 
from iodoacetonitrile and tetramethylbenzidine than by the inetho 
previously given (this vol., i, 625). When 2 mols. of dimethylanititi® 
are warmed with 1 mol. of iodoacetophenone, there are formed pheny 
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trinietliylamnioniuiii .iodide and methylanilinoacetophenona No ap- 
nredable amount of the by-prodnct obtained by Staedel and Siepermann 
(Abstr., 1880, 639) was formed; the author finds this to consist of 
NPh(CHj-COPh)j, m, p. 225°. Dimethylaniline 
with iodoacetamide (m. p. 95°: Henry, Abstr., 1885, 373, erroneously 
„ives 15f°) ““ additive compound, MPhMejI-CHj-CO-NHj, 

Lp.l49°- _ J.C.G. 

Preparation of 4-Ohloro-2-arainoph6tiol-5-8ulphonic Acid. 
Farbekfabbikek vorm. Friedb. Bayer * Co. (D.ll.-P. 194935).— On 
Eulplicnating 4-chIoro-2.acetyIaminopb6noI and hydrolysing the product, 
l-chloro- 2 -aminophenol- 6 -sulphonic acid is formed, but when 4-chloro-l- 

Jiydroxybenzoxazole, CqH 3 C 1 *\j^^^^CO or is 

subjected to this series of operations, 4-chIoro-2-aminophenol-5- 
Rolphonio acid is obtained. The sulphonation is eifectcd with sulphuric 
acid, containing 10 % of sulphur trioxide, and the hydrolysis with sodium 
hydroxide. 

The new chloroaminophenolsulphonic acid furnishes a diazo- 
deriviitive crystallising in lustrous, yellow needles. This acid is also 
tiroduced by successively sulphonating and hydrolysing 4-oh!oro-l- 

methylbenzoxazole, CjHjCKC^^CMe. G. T. M. 


Preparation of Aromatic Hydroxy lated Nitro-oompounds. 
Richard Wolffenstein and 0. Boters (D.R.-P. 194883). — ^The 
production of a nitrophenol has hitherto necessitated the .preliminary 
introduction of a hydroxyl group into an aromatic nucleus, a process 
which is often somewhat difficult. It has now been found that the 
hydroxylation and nitration of an aromatic hydrocarbon may be 
etfeetcd simultaneously by the joint action of nitric acid and mercury, 
or a mercury compound. A mixture of benzene (400 grams), nitric 
acid (660 grams, D 1'48), and mercuric nitr.ate (150 grams) when 
heated on the water-bath yields 180 grams of picric acid, together with 
a eei'tain amount of nitrobenzene. A similar experiment with double 
quantities of nitric acid furnished picric acid (380 grams), nitrobenzene 
jl60 grams), and 2 grams of o-nitrophenol. 

Naphthalene treated in this way gives rise to nitronaphthols and 
nitronaphthalene ; toluene and benzoic acid furnish respectively 
ti'initrocresol and nitrohydroxybenzoic .acid. G. T. JI. 


m-2-Xylenol. Karl Auweks and Tn. ton JIarkovits {Ber., 1908, 
41, 2332 — 2340). — In connexion with their work on the oxidation of 
• m-2-xyleDol to tetramethyldiphenoquinone (AKstr., 
/ \ 1905, i, 219), the authors have prepared a number of 

NO/ \ 0 H . new derivatives. 

^Me 6-NitrQ-m-2-xi/hnolt annexed formula, prepared by 

treating w-2-xyleDol with nitric acid in glacial acetic 
solution, forms compact, colourless prisms, m. p. 16£) — 170°. 
^■^itroso-m-2-xjjlenol is best obtained by acidifying a mixture of the 
phenol and sodium nitrite in dilute alkaline solution. It crystallisef 
from benzene in yellow, glasny prisms and tablets, m. p. 170 — 17P. 

derivative is a yellow, crystalline powder, m. p. 84 — 86^. 
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h-Brwno-m-%xylenol, formed by bromination in acetic acid solution^ 
crystallises in long, silky needles, m. p. 79'5° 4 : S-WJromo m.o. 

xyhiiol, obtained by brominating xylenol m presence of a trace oE 
iodine or iron, forms small, colourless needles, m. p. 86— 87>. py 
adding xylenol to excess of bromine, there is obtained 4:5; 6-tribromo. 
m-2-xylenol, colourless needles, m. p. 200—201°. [The substance 
described under this name (Beilstein, Handbwch, 3rd Ed., 2, 758) 
really tribromo-p-xylenol.] 4-Bromo-7Ji.-2-xylenol is prepared by 
brominating 2-nitro-ni-xylene and replacing the nitrogroup by 
hydroxyl. i-Bromo-^ nitro-m-xylme, prepared by adding iron powder 
to a cold mixture of 2-Ditro-ni-xylene and bromine, torm.s shining 
needles, m. p. 70—71°. On reduction with zinc dust and acetic acid, 
diazotisation of the resulting base, and allowing the diazo-solution to 
decompose at the ordin.ary temperature, i-bromo-m-2-xylenol is 
formed • this crystallices from light petroleum in colourles.s, slender 
needles' m. 'p- 00— 61 '5°. It steam is led into the above-mentioDcd 
diazo-solution, 4-hromo-5-nitroso-m-2-xyleMl is obtained ; this forms 
pale yellow needles, m. p. 190—192°. i-Byro-m-i-xylenol, prepared 
from 4-nitro-m-2-xylidino by the diazo-reaction, has m. p. 99 lOOl 
m- 2 -Xylenol methyl ether, prepared by the use of methyl sulphate, 
is a colourless oil, b. p. 182°. With benzoyl chloride aud alumminm 
chloride, it yields i-melhoxy-Z : 5 -climHhylbenzophenone, m. p, _44 , wbidi 
on warming with aluminium chloride gives i-hydroxy-S : b-dimetlijl 
bentoyhenone, colourless pl.ates, m. p. 141 14.. . , , ,, , 

5.Benze7ieazo-m-2-xylenol forms chrome-yellow prisms and tablet*, 

m. p. 95—96°. 


Phenolic Ethers containing the i/,-Allyl Side-chain -CMe.Ctt, 
III Hydroxytoluio Series; Synthesis ot Thymol. 
Vanillic, Veratric, and Piperonylic Series. Auguste BsniL an 
Marc Tiffenbau ( Bull . Sac . clmn ., 1908, [iv], 3, 7..9— 73.., i 3- 735), 

—A continuation of work on the synthesis of these esters (this to)., 
i ‘’611 Some of the data now given have been published beiore 
(Abstr.’, 1904, i, 742 ; 1905, i, 883). Z-^-Allyl-o-cresol, 

^ OH-OcHjMo-Cile'.CHj, 

D™ 1 040 1-543, b. p. 220—225°, obtained by the action ct 

magnesium methyl iodide on methyl _ o-hydroxytoluate (m. p, 
9S— 30° b n *>35°), has a characteristic thyme-like odour, giwi 
; ireen coloration with ferric chloride, ' 

yields the corresponding methyl ether, D'* 0-9901, D 0 9 
b p 217—218°, which, on reduction with sodium 
xMymyl mkyl ether, OMe-C.H^Me-CHMe, D;0-9 , D ^ ^ 

, 1 - 1-50725, b. p. 210-213°. °n dem 

hydriodio acid gives an isothjmol, O 0 996.., b. p. „„V,h 5 

dLs not crystallise when cooled, Methy m-hydroxytolua e D H 
D- 1-147, m. p. 27-28°, b. p. 118 - 12 - 2°/ 12 mm., 238-340 
cannot be methylated by (Ir.aebe and IJlIm-anii s jeid* 

29, 824), but with metiiyl sulph.ate ‘"diOe oive^ B 1 
0 ^ thyl m-methoxytoluate, IP 1-1462, b. p. 

Tlnd'’r,om the latter by the action i-29- - 13 (l', 

tertiary alcohol, OMe-C^H^Mc-CMe.'Oil, D" 1-0448, b. p. 
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II niin., obtained as a liquid, which, on distillation under 
■itinospherio pressure, undergoes partial dehydration, yielding 
'3 mei/waiy D" 0-9835, b. p. 216—219“ The 

latlei- can be prepared by heating the alcohol at 100° with acetic 
j.nliYib'><l®p ^ crystalline polymeride, D" 1-0168, m. p. 56°, b. p. 
213—293713 mm., being formed simultaneously. 3-Methoxy-l- 
T®<l«ction with sodium in alcohol yields 
the methyl ether of thymol, which, on dcmethylation by hydriodic 
icid, or, better, with a mixture of hydrobromic and acetic acids,, gives 
thymol. 

I'anillyldimeiliylcarhinol, OMe-C„H3(OH)-CMe.,-OH 

(OMe : on : CMe^-OH = 3:4:1), 

II, p. ,45°, b. p. 165°/10 mm., obtained by the .action of magnesium 
methyl iodide on ethyl vanillate, together with a dinwride, ra. p. 174°, 
of iii-eugenol, furnishes, on distillation at atmo-spherio pressure, a poor 
vield of i^-eugenol, 0Me-CsIl3(01I)-CMe:CH., (Abstr., 1904, i, 742), 
ill, p. 20°. The latter cannot be prepared ciirectly by the action of 
luat'oesium methyl iodide on ethyl vanillate ; it yields a crystalline 
htnzoyl derivative, m. p- 58 — 59°. 

Veratryldimethylcarbinol, CeH3(0.\re)2-ClMe2-0H. (loc. cit), m. p. 78°, 
b. p. 14077 mm., 155°/13 mm., crystallises from light petroleum, and, on 
distillation under atmospheric pressure, furnishes i/p-metbyleugenol, 
0 H,(OMe)2‘CMe!CIl2, D™ 1-045, m. p. 36 (loc. cit.). 

'i-Safrole( l-i/'-allyl'3 : 4.catechol methylene ether), D“ 1 -1 338, D'U -1 1 98, 
?il,’l'5619, b. p. 135720 mm., 233 — 2397760 mm. (loc. cit.}, obtained 
by the action of magnesium methyl iodide on methyl piperonylate, on 
reduction yields l-»>opropyl-3 : 4-cateehol methylene ether, D® 1 -0935, 
kJJ 1-52315, b. p. 225 — 230° (Abstr., 1905, i, 883), .and, on oxidation 
with iodine and excess of yellow mercuric oxide, piperonvlacetone, 
CHjiOniCsHj-CHjAc, D" 1-2197, D'-" 1-2035, n'= 1-54502, b.' p. 163°/ 
16 mm., 28-2 — 2857760 mm. (comp<are Wallach, Abstr., 1904, i, 754); 
the semicarbazone of this has m. p. 159 — 160°. i/>-Safrole iodohydrin, 
ou treatment with potassium hydroxide, yield.s an efliylent oxide, 
b. p. 150 — 155°/15 mm., which, on distillation under reduced pressure, 
yields 3 : 4-methylenedioxyhydratropaldehyde, b. p. 157 — 158°/ 
16 nim,, D° 1-221 (compare Bougault, Abslr, 1901, i, 721) ; this yields 
a semicarbazone, of which the portion re.adily soluble in benzene 
has u), p. 156°, and that slightly soluble in the solvent, m. p. 158°. 

T. A. H. 

Derivatives of p-Nitrophenyl Mercaptan. Emil Fkomm and 
}. WiTiMANU (Ber,, 1908, 41, 2264 — 2273. Comjiare Abstr., 1906, i, 
6.56),— To obtain further insight into the nature of the solution of 
sulphur in alkali hydroxides, the action of yj chloronitrobenzene was 
studied, as this compound gives yi-nitrophenyl mercaptan with 
potassium hydrosulphide ("Willgei-odt, Abstr., 1385, 519). The 
expected p-nitrophenylsulphoxide was, however, not obtained, but the 
interaction leads to the formation of sodium jo-nitroplienoxide, 
4 : 4 -dinitrodiphenyl disulphide (Willgerodt, loc. oil.), nitroamino- 
dipbenyl sulphide (Kehrmann and Bauer, Abstr,, 1897, i, 27), 
4 ;4 -dinitrodiphenyl sulphide (Nietzki and Bothof, Abstr., 1895, i, 
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132) and the i:i'-dinilrodiplienyl ether of j)-azophenyl meroaptan 
N,(C-H,-S-C»H4-N02 )s, m. p. 164°, whiclf crystallises in golden-yellow 
needles from glacial acetic acid. Its constitution was determined 
by its conversion into thioaniline on reduction with tin and hydro- 
chloric acid. . , , . , . ■ ■ 

It has recently been shown that disulphides containing the group. 

-c'-S'S-'c- lose sulphur on treatment with alkalis, water, or 
amines (Abstr., 1906, loc. cit.), but little is known at present of the 
action of alkalis on aromatic disulphides. The dinitrodiphenyl 
disulphide give.s with alcoholic sodium hydroxide the sodium salt of 
p-nitrophenyl mercaptan and an insoluble compouivl, 
which sinters at 130° and has m. p. 158°. As this is evidently not a 
direct product of the hydrolysis, tho experiment was repeated with 
excess of benzyl chloride, when the benzyl ether of the mercaptan 
(m p 123°, Kulenkampff, iOiss., B’reiburg, 1906) and benzoic .acid 
were obtained. When less alkali and benzyl chloride are used, 
in addition to the above other, y; nitrobenzenesulphinato is isolated, 
as well as a little nitrobenzene, showing that the hydrolysis proceeds 
on the same lines as that of phenyl disulphide (Schiller and Otto, this 


Journ., 1877, i, 463). The equation 

2S,(C.H.'NO.,)o + 4KOH = 3NOj-OoH,-SK -f NOj^CjH^'SOjK -t SHjO 
is held not to'expl.ain the change ; the first products are supposed to 
be mercaptan and the hypothetical compound, >IO,,'C|j!I,’SOll, which 

acts as an oxidising agent. _ , ^ . 

Dinitrodiphenyl disulphido and ammonia, when heated m a closed 
tube, give nitroaminodiphenyl sulphide; this compound is not formed 
when tho corresponding iiionosiilphide is treated in a similar manner. 

it-A'.Diniirodiphtniilmlphone,t:)yMfif^^^, prepared by oxidising the 
sulphide with potassium diehromate and sulphuric acid, crystallises from 
glacial acetic acid ; m. p. 282°. The corresjoiiding dinmino-derivative, 
C nlI,,0.,N,S, forms white leaflets, m. p. 1(4°; its diacetate, 

e„n„.o,w.,s, 


white needles, m. p. 280°. 

ip-Nitrophenylhenzplsid phone, 


(' II, O^NS, li.as m. p. 169° (Kiilen- 


kampff, L. cit. gives 149°). Wlien heated with methyl lo.lue and 
alcoholic sodium hydroxide, l}-pheMyh%oj»-op<jlmtropheiiyhulphom, 

NO,-CrU 4 'SO,/CPhMe.,, is formed, m. p. 169". 

Tl^e’mercaptal, C, 5 H„ 0 ,N.,S.,, prepared from acetone and p-nitro- 
phenyl mercaptan, forms white needles, ra. p. 122 . By reducing 
merc.iptal from benzaldeUyde and /i-nitrophenyl morcaptau (lilaohm, 
Abstr., 1902, i, 282), the corresponding diamino-mercaptal 
chloride, C,9H,3N201.,S,, is obtained. The mc-caplal, 
from yr-nitrobeiizaldeliyde forms white needles, m. p. VpIS' 

rednetion gives ihd triamino-mercaptal trUi>/drochlortde,y^i^n.^2 s a 2’ 

the triacetate, has m. p. 241 . 

NUrophenylmelhnnebisnitrophenyhulpdioM, 

prepared from the trinitro-mercaptal by oxidation, 'I' j 

leasts, m. p. 23.5°. yrNitrophenylthiogdycme (tried ^ 
Slubek, this vol., i, .525) i.s formed by tho intecaction of 
acetic acid and p iiilrophenyl mercaptan. 



ORGANIC CHEMISTRY. 


633 


A.rylsulphoG*it®<l Acetonitriles. Action of Alkyl Haloids 
on Arylsulphon-ethenylamidoximes and -thioacetamides. 
Juuua Trogeb and Beenhabd Lindsek {J. pr. Ghem., 1908, [ii], 78, 
1 — 20 . Compare Abstr., 1905, i, 336). — The crystalline arylsulphon- 
acetonitriles, SOjE-OH^-CN, described by Troger and Hille {loc. cit.), 
are .sparingly soluble in water, but dissolve readily in aqueous alkalis, 
forming metallic derivatives analogous to those of ethyl cyanoacetate 
and benzyl cyanide. Triiger and Vestcrling (Abstr., 1905, i, 870) 
found that the action of alkyl haloids on the sodioarylsulphonaceto- 
oitriles leads to the formation of dialkyl derivatives, SOjR-CR'j-CN, 
irhich are even more stable towards hydrolysing agents, and form 
thioacetamides and amidoximes by addition of hydrogen sulphide and 
liydro.'rylamine (Troger and Volkmer, Abstr., 1905, i, 356) with 
greater difficulty, than the parent nitriles. As the arylsulphonthio- 
acetamides are readily soluble, whereas the corre.sponding acetamides 
are insoluble, in aqueous alk-alis, it is considered that the thioacet- 
, amides react in the i)(-form, S0jR‘CH2‘C(NH)’SH ; this is in agree- 
ment with the formation of benzyl sulphide by the action of benzyl 
chloride on the sodium salts of the arylsulphonthioacetamides, 
SO.jR-CH,-C(NH)-SNa, 

the benzyl ether, S0.2E*Cll2'U(NH)'S-CIl2Pb, being considered to bo 
formed intermediately. Similarly, it is probable that the alkali salts 
of the amidoximes have the constitution S0.2R'CH,-C(NH.,)iN'OM'. 
The pre-sent work was undertaken to determine in how far the 
iii'vlsiilplionthioacetamides and arylsulphonethenylamidoximes are 
capable of forming salts and ethers. 

It is found that the amidoximes form stable salts only when the 
aryl nucleus contains a neg.ative substituting group ; if this is not the 
case, the alkali salt is readily hydrolysed, so that only mixtures of the 
salt and the free amidoximo can be obtained. The basic nature of 
the amidoxime group is shown by the solubility of the substances in 
mineral .acids, and by the formation of acetyl derivatives. Whilst 
pure sodium salts are obtained only in certain oa.ses, all the amidoximes 
studied form benzyl and methyl ethers containing the grouping IN'OK. 
The arylsulphonthioacetamides, on the other hand, readily form stable 
sodium salts, but these on treatment with benzyl chloride react, forming 
benzyl sulphide and not ethers of the thioacetamides. 

Hk sodium salt of p-broinophenylsulphonethenylamidoxlme, 
C6H^Br-S02-CHj-C(NH2):N'0Na, 
forms a yellowish-red, voluminous precipitate. 

The following henzyl ethers of arylsulphonethenylamidoximes, 
S02R-CH2-C(NH.,):N-0-GH,Ph, 
are described. The temperatures .are melting points. 

R = Ph: white leaflets, 114°; K=p-C„H^C1: white needles, 114°; 
R=p-C5HjBr; white needles, 132 — 133°; Il=p-C5H^I; white 
needles, 165°; R=p-C5H^Me : white prisms, 93° ; R = a-Cj^iHj : white 
leaflets, 163°; R = /3-0,„Hj; white leaflets, 129°; 11 = o O^H^-OMe : 
white needles, m. p. 94"; R=;>OjH,-01Ct : needles, 130°. 

'i’be methyl ethers, S02E-CH2-0(NH.,):N-0Me, R = a-CioH. : white 
|f^*^'***^’ • yellow, sandy powder, m. p. 

JJ {.slight decomp.)* were jirepared. 
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The following aeelyl derivative!!, SO3Tl’CH2'C(NHAc)!N‘0P,’, 
described, 

R=;) CjH^'OEt, R' = GH 2 Ph: white needles, m. p. 115°. j, 

CjH^Br, E' = H: quadratic crystals, m. p. 193° (decomp.) • 
jo C^H^Me, R' = H : white needles, m. p. 186°. 

The sodium salts of phenylsulphonthioacetaraide, CgHgO.NS Na 
p tQlylsulphonthioacetamide, CgHjjOoNSjNa, and |8-Daphthylsiilpl,„fi’ 
thioacotamide, CjjHj^OjNSjNa, were analysed. 0. Y 

Acidity of the Different Phenolsulphonic Acids. Julh-j 
Obebmiller {Zeitsch. anorg. Chew., 1908, 50, 79—81). — Aocoidinr 
to Ley and Erler (compare this vol., i, 177), the acidity of ths 
phenolic hydrogen atom of phenol-o-aulphonic acid is weaker than that 
of the phenolic hydrogen of the para-.acid, and this is supposed to be in 
agreement with O.-tw.nld’s acidity rule for aromatic dicarboxylic aeiils 
The author points out that it is doubtful whether the para-position is 
further removed than the meta- from the ortho-position. 

The dimagnesium salt of phenol-o-sulphonic acid is hydroly.sed to n 
much smaller extent that the corresponding salt of the para-acid, and 
this, in opposition to Ley and Erler, indicates that phenolic hydrogen 
in the ortho-position is the more strongly acidic. The greater 
tendency of the copper salt of the ortho-acid lo form basic salts 
cannot be explained by the weaker ivcidity of the acid. The author’s 
observations on the lend salts indicate thAt their tendency to yield 
basic salts increases with increasing acidity. In respect of this 
property, phenol-o-snlphonic ncid is intermediate between the para-acid 
and the 2 ; 4-disulphomc acid. H, M. D. 

Condensation of Nitromalonaldehyde 'with Acetonyl- 
aoetone. I. William J. Hale .md Cii.tRLES A. Robertsox (Amer, 
Chtm. J., 1908, 39, 680— 696).— Hill and Hale (Abstr., 1905, i, 200) 
have shown that the sodium derivative of nitromalonaldehyde reacts 
with benzyl methyl ketone with formation of 5-nitro-2-hydroxydi- 
phenyl. It was therefore expected that nitromalonaldehyde (2 mols.) 
would condense with aectonylacctone (1 mot.) lo form a derivative of 
benzyl methyl ketone, and that the latter would react with a second 
mol. of the aldehyde with production of a diphenyl derivative. The 
present paper gives an account of a study of these reactions. 

When a mixture of nitromalonaldehyde (2 mols.), acetonylacetone 
(1 mol.), and sodium hydroxide (| mol.) was treated with carbon 
dioxide, a small quantity (17% of the theoretical) of 4-nitro-2-acetcnyl- 
phenol separated, instead of the expected diphenyl compound. On 
acidifying the mother liquor with hydrochloiic acid, a larger quantity 
(about 65%) of a light yellow, crystalline substance was obtained, the 
description of which is reserved for a future paper. ^ 

i-Niiw-2 aceionylpheiiol, C 0 Me'CH,'CfH 3 (N 02 )' 0 H, m. p. 1885 
(corr.), forms needles or prisms; its sodium salt crystallises wit i 
2 H 2 O. The methyl ether ha,s ro. p. 60° (corr.), the ethyl ether, lOo 
(corr.), and the oxime, 146° (corr,). When the methyl ether n 
oxidised with potassium permanganate, meth^ 5-nitrosalicylate is 
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showing that the acetonyl group is in the ortho-position to 
llio liydroxyl group. 4 :e-V{nitro-2-aeet<mylplienol, m. p. 12P (corr.), 
riyrfallises in lustrous plates; its ethyl ether, m. p. 118-5'’ (corr.), 
forms small, colourless prisms. 

When 4-nitro-2-acetonylphenol is treated with nitromalonaldehyde 
l„ presence of a large excess of sodium hydroxide, 3 ; i'-dinitro- 
(y^i’Jihydroxydiphenyl, N02-C„H3(0_U)-C,,H3(0H)-N0j, m. p. 301° 
(oorr.), is produced, and crystallises in small, colourless needles. Its 
lliuiethi/l ether, m. p. 264° (corr.), and diethyl ether, m. p. 271° (corr.), 
frystallise in needles. , The mono-ethyl ether, m. p. 224° (core.), 
obtained by the condensation of 4-uitro-2-acetonylphenyl ethyl ether 
with the sodium derivative of nitromslonaldehydo, forms silky needles. 
;; : 3'-/h»TOt)io-6 ; ^'-dihydroxydiphenyl is readily obtained by reducing 
II, e diiiitro-compound with tin and hydrochloric acid; its hydro- 
chloride forms long, colourless prisms. On o.xidation with chromic 
.rcid, the diamino-compound is converted into diquinone, m. p. 192° 
(coiT.) (compare Barth and Scbreder, Abate., 1885, 521). E. G. 

Constitution of Thianthren [Diphenylene Disulphide]. 
J. J. B. Deuss {Ber., 1908, 41, 2329 — 2331). — The ortho-position of the 

sulphur atoms in diphenylene disulphide, (Graebe, 

Abstr., 1874, 469 ; 1876, i, 578), has been indicated by the work of 
Jitcobson ami Key (Abstr., 1889, 771) and of Krailt and Lyons 
(.Abstr., 1896, i, 297), whilst Genvresse (Abstr., 1897, i, 514) con- 
sidered that the sulphur atoms were in the meta- position to each 
other. The author has treated diphenylene disulphone with phosphorus 
peiitachloride, a reaction which proceeds thus : 

The products were benzece-o-disulphonyl chloride and o-dichlorobenzene, 
thus proving the ortho-position of the sulphur atoms in diphenylene 
disulphide. j, C_ (j_ 

Preparation of Carbamates of 2 : 6-D5alkyloxyphenols. 
Easier C'hf.mische Eabrik (D.R.-P. 194034).— The carbamates of 
the 2 : 6-dialkyloxypheuols (pyrogallol 1 ; 3-dialkyl ethers) are prepared 
by the following series of operations ; (1) condensation of carbonyl 
chloride with either of these ethers in the presence of a tertiary base, 
such as pyridine or dimethylaniline, or with sodium, salts alone; 
('1) tieatment of these intermediate products with dry ammonia. 

3 ; 6-Dimethoxyphenyl carbamate, C.lI,(OMo),-0-CO-NH„, is a white 
mass melting at 118— 15-2°. G. T. M. 

Three New Primary Alcohols Resulting from the Condensa- 
tion of Sodium Benzyloxide with Propyl, Butyl, and isoAmyl 
Alcohols. Marcel Gcerbet (Compt. rend., 1908, 146, 1405—1407). 

8 author has continued his work on the action of alcohols on 
sofium benzyloxide (this v'o!., i, 162). The alcohol already obtained 
”'P™Py' Alcohol has been proved to be y-phenylisobutyl alcohol, 
i h CHMe'CH,,'DlI. It is acolourless, oily liquid, b. p. 244-'21t>° 
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(corr.), 0'9841, with an odour recallitig that of lilac. The 
carbamate forms (jolourlesa needles, m. p. 62 — 63°, and the aceia^, 
is a colourless liquid, b. p. 260 — 262° (corr.). On oxidafcioo, tho 
alcohol gives ^-phenylisobntyric acid. When sodium henzyloxi^A is 
condensed with n-butyl alcohol, there is formed ^henizyl-n-bulyl alcohol 
CgHj-CHj'OHEt'CHj'OH, a colourless, oily liquid with an 
resembling that of phenylisobutyl alcohol ; it has b. p, 258--2G1" 
(corr.) and D” 0'9730. The acetate has b. p. 275 — 276° (corr.), Qj 
oxidation, the alcohol furnishes a-benzyl-n-butyric acid. The constitn. 
tion of the benzylamyl alcohol prepared from,)>oamyl alcohol has not 
yet been established, but from analogy it is probably fi-benzylbchiliL 
cor4tW, CH.,Ph-CH(C,lf 7 )-ClIj-Oll. It is a coloiirles.s, oily lin„(j 
b. p. 272-^274° (corr.), Dif 0'9687. The acetate has b. p. 279--2313 
(corr.). On oxidation, the .alcohol yields henzylraleric acid, 0,jH,0 
a colourless, oily liquid with an odour of valerian, b. p. 3(15 — 3030 
(cnrr.). The jyotaesium, barium^ and silver salts are described. The 
eM,v7 ester has a strong, fruity odour; it has b. p. 274 — 276°, The 
chloride has b. p. 156 — 158°/22 mm. (corr.), and the amide has m n 
94—90°. J. C.C ' 

Reduction with Platinum and Hydrogen. 11. Dihydro 
cholesterol. RrenABO Willst.vtteb and Erwin W. Mayer {&r,, 
1908,41, 2199- -2203. Compare thi.s vol., i. 383; Windaus, Abstr, 
1907, i, 610). — Cholesterol is reduced when hydrogen is passed through 
an ethereal solution of the sub.stanee containing platinum-black in 
suspension, yielding dihydrocholeslerol (cholostanol), CjjH,,.©, identicnl 
with the /J-choIe.stanol obtained by Diets and Abdtrhalden (Abstr., 1900, 
i, 272) from chole.stenone. This fact confirms (he view of Diels and 
Linn (this vol., i, 164) that cholesterol and cholestenone contain the 
same ring complex. It follow.s from the values obtained for the rate 
of esterification of cholesterol and its diliydro-derivative that these 
compounds are secondary alcohols ; further, as is to be expected, the 
absolute initial velocity of esterification of the saturated compound is 
greater than that of the misatnrated compound. 

Dihydrocholesterol crystallise.? from light petroleum or acetone in 
prisms, m. p. 141'5 — l42°(corr.), and from dilute alcohol with IH^Oin 
six-sided leaflet.*, which soften at 120°. Tbe anhydrous substance in 
ether gives [aJJ' -b28’8°. At 18°, 100 parts of alcohol dissolve 1 'CO 
p.arts of cbolestanol and 2 28 parts of cholesterol. 

Choleslanyl acetate, Cj^H.-dO^, obtained by acting on the alcohol with 
acetic anhydride, crystallises in glittering prisms, m. p. 110':) — 111“ 
(corr.). W. H. G. 

Connexion of Cholesterol and Cholic Acid with Camphor 
and Turpentine Oil. Huoo Schkottek and KicnARn Weitzf.xbook 
{Monatsk., 1908, 29, 395 — 398). — It was shown recently (this vol.,!, 
532) that, when treated with concentiated sulphuric acid and mercury 
and thereafter with nitric acid, cholesterol and cholic acid yield rhizo- 
cholic acid, which was considered to be hydroxycycfopentudienetri- 
carboxylic acid. As this [joints to a relationship between chole.'-tero 
and cholic acid, on the one hand, and, on the other, the terpenes, w uc 
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. „ [lalogously-eonstituted oxidation products, it was of importance 

Di'epare rhizooholic acid in larger quantities and to establish its 
*oiistitution. It is now found that rhizocholic acid is formed in small 
ields when camphor and turpentine oil are treated in the same manner 
■- cholesterol with sulphuric acid and mercury and then with nitric 
cid Apart from the question as to the correctness of the constitution 
! osested for rhizocholic acid, these results show that cholesterol and 
cholic acid are genetically related to camphor and turpentine oil, and 
must therefore belong to the terpenc group, Thus, for the first, 
time is demonstrated the presence of a member of the terpene 
roup amongst the degradation products of the animal organism. 

G. Y. 


Brgosterol and Pongiaterol. Ciiaklks Tanrbt (Co^pt. rend., 
1908, 14’7i 75 — 77). — Ergosterol is accompanied in spurred rye by a 
very similar crystalline substance, which also seems to exist in other 
fuBi'ii and which the author designates fongisterol. The sosjalled 
ergosterol (Abstr., 1889, 407), having [a]i, - 114“ contains one-ninth 
it' weight of the new compound. Sepiiration is effected by repeated 
recrystallisation from ether, ergosterol being tlie les.s soluble. Pure 
er»osterol, C 57 ll 420 ,H 20 , is not clllorescent, aud is completely 
(leliydr.ated only at 105°, but the anhydrous substance quickly absorbs 
water from moist air. It crystallises from alcohol in wide, monoclinic 
lamellie, and from ether in monoclinic needle.s. It has m. p. 165“ (on 
Maquenne block), [a],, -126“ (in chloroform), -105-5“ (in ether). 
The acetate has [o]u - 91-8“ and m. p. 180 5“; the formate, [a],, - 97-9° 
and m. p. 161 -5“. 

Fonpslsrol, CjjH^uOjHjO, is a lower liomologue of ergosterol; it has a 
similar crystalUue form, and is not eftiorescent. It is dehydrated by 
chloroform, giving a milky liquid, but, when almost anhydrous, dissolves 
in 10 parts of tliis solvent at 20’. It has m..p. 144“ (on Maquenne 
block), [a]i, - 22-4“ (in chloroform containing 2% of alcohol), - 12-9“ 
{in ether). The acelale has m. p. 158-5“ [a]|, —15-9“ (in chloroform), 
- 10 8° (in etlier). The reactions with sulphuric acid and chloroform 
and -with fuming nitric acid, previously indicated to distinguish ergo- 
stei'ol from ehole.sterol, .serve to differentiate the latter from 
fongisterol. 

When a particle of fongisterol is thrown on a few drops of 90% 
sulphuric .acid, the latter acquires a ruby-red colour in a few seconds, 
which, .after some minutes, changes into a reddish-violet. With ergo- 
sterol, a dirty red colour only apjiears at the end of one minute. 

Ergosterol and fongisterol seem to he widely distributed. The 
cholesterols described by Gerard (Abstr., 1892, 1294; 1896, i, 21 ; 
1898, i, 549) as belonging to the ergosterol group, probably consist of 
a mixture of these two compounds. E. H. 

Unsaponiflable Ingredients of Cocoa-Butter and their 
Detection in Butter. Hermann MAT-niES and Edwin Ackebmanx 
iher., 1908, 41, 2000 — 2001). — The ethereal extract of cocoa-buttei- 
hydrolysed by alcoholic potassium hydroxide contains, in addition to 
ordinary phytosterol, a second alcohol, which gives the same colour 
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reactions as phjtosterol, but differs from it in taking up 2 mol* (,f 
bromine and in forming a sparingly soluble Ulrabromophytosknl 
acetate, GjjHjjOjBr^, m. p. 180—183° (decomp.). As butter coetaii 
only cholesterol, which does not form a tetrabromo-acetate, the authors 
are studying the practical application of the reaction to the detection 
of cocoa-fat in butter. Other fats of vegetable and of animal origin 
are being examined, in the hope that the reaction will differentiate 
between the two classes of fats. C. S, 


Abnormal Products of the Fission of cycfoHexanecarboxylic 
Acid. Nicolai D. Zelinsky and J. Gutt (Ber., 1908, 41 
2074— 2076).— Whilst the corresponding hydrocarbons are readily 
obtained from aromatic and aliphatic acids by distillation of tli) 
calcium or barium salts with lime or soda-lime, such reactions are 
found in the cycfohexane series to be accompanied by far-reaching co®. 
plications. When distilled with sodium methoxide (Mai, Abstr., 
1889, 1126), barium cycfobexanecarboxylate yields a mixture of cy*’ 
bexadiene with smaller amounts of cyc/ohexene, together with dihydro- 
toluene, whereas, when heated with zinc chloride, cycfohexanecarboxvlic 
.acid is converted chiefly into methylcycfopentane. It is shown that 
Kinhorn’s supposed mothylcycfohexane, prepared by heating 1 -metbyl- 
cyc/obexano-3-carboxylic acid with zinc chloride (Abstr., 1898, i, 407), 
is a mixture of that substance with an isomerisation product, probably 
dimetbylcycfopentane. G. Y, 


Characteristic Reaction of Anthranilic Acid. Buo.n-isuw 
Pawlewski (Ber., 1908,41, 2353—2354. Compare Suida, this vol.,i, 

523), For the identification of anthranilic acid, Mohr and Killiler 

recommend its conversion into acctylautliranil (Abstr,, 1907, i, 414). 
A still simpler method is now based on the formation of the chiiLacter- 
istic additive compound of anthranilic acid and p-dimethykminobeiiz- 
aldehyde, 002 H-C,.,H,-NH 2 ,C 110 -C,;H 4 -NMe,i, which is formed when 
the components are ground together and moistened with water or 
alcohol, or boiled with aqueous alcohol or benzene. If gently 
heated with aqueous alcohol or benzene, the acid and aldehyde form a 
yellow solution, which gradually deposits the red additive compound, 
This crystallises in needles, m. p. 180—182°, is decomposed partially 
on recrystallisalion, or completely by ammonia, alkalis, alkali 
carbonates, or acids, and when treated with acetic anhydride yields 
A'-acetylanthranilic acid, m. p. 180 — 181°. 6 . Y, 


Preparation of Alkylaminoalkyl yi-Aminobenzoates. lias 
WEUKE voiisi. Meisteh Ll’Cius A liiiuNiKO (D.ll.-P. 194748. Compaie 
Abstr., 1907, i, '■m).—CklQroethyl i aminobenzoaie, white neetlles, 
m. p. 86—87°, obtained cither by reducing clUoroethyl i-mtroheH-Miti, 
needles, m. p, 56°, or by treating 4 -aminobenzoic acid with ethylene 
chlorohydrin, furnishes diclhylaminoelhyl ^-amimhenzoate, 

KH„-cyi4-C02-C?H4-NEt2, . , , . , 

m. p. 51°, hydrochloride, m. ji. 156°, on heating with diethy 
110°. ddoroKopropyl Aaminobenzoafe, needlo.s, 69°, hydioi 01 , 
leaflets, m. p. 186°, obtained from cldoronopropyl i-nitrooenMaie, 1 
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1 b p. 195 — 196717 mm., gives rise to piperidyli&opropyl 4-amino- 
T '-oate ni' P- heating with piperidine at 120°. 

” ^ similar series of esters was obtained from p-nitrobenzoyl chloride 
d (i-diehlorohydrin. The final product, dipiperidylpropyl 4-amino- 
prismatic plates, m. p. 158°. G. T. M. 

Preparation ‘ of Dialkylaminoalkyl Diaminobenzoates. 
AlfbW) Einhobn (D.R.-P. 194365). — Diethylaminoelhyl 3 : i-diamino- 
henzaaie, C6H3(NH2)2-C02-CjH^-NEt„, oil, hydrochloride, needles, m. p. 
1G3° may be prepared from 3 : d-diaminobenzoic or 3-nitro-4-amino- 
benzoic acid by the following alternative series of operations. The 
foimer of these acids, or its methyl ester, is either treated with diethyl- 
auiinomethylcarbinol, CH2(N'Et2)-CH2*OH, or condensed successively 
with ethylene chlorohydrin and diethylamine. The intermediate 
cUoroethyl 3 : i diaminobenzoale crystallises from benzene and petroleum 
in needles, m. p. 80°. The latter acid i.s condensed with ethylene- 
chlorohydrin to cUoroethyl Z-nilro-4-aminohenzoaie, brownish-yellow 
needles or plates, m. p. 145—146°. Diethylamine converts this ester 
into dkthylaminoethyl 2-nitro-4-aminobenzoate, 

N02-OoH3(NH2)-CO.,-C2H,-NEt2, 

yellow oil, hydrochloride, yellow needles, m. p. 208°, and this product, 
on reduction with tin and hydrochloric acid, furnishes the required 
c>tei' of diaminobenzoic acid. 

Diethylaminoelhyl 'i-amino-i-dimelhylaminohenzoate, 
NMe,-C,jll3(NH2)-002-C2H^-N Etj, 
oil, hi/drocMaride, needles, m. p. 164°, is derived by a similar series of 
operations from 3-nitro-4-dimcthylaminobenzoic acid. These products 
(ue valuable ansesthetios of the novocains series. G. T. M. 

Optical Resolution of Aminophenylacetic Acid. M.vrio Betti 
and Mario Mayer (Ber., 1908, 41, 2071 — 2073. Compare Abstr., 
1907, i, 726 ; Ehrlich, this vol., i, 268 ; Fischer and Weichhold, ibid., 
419).— a-Aminophenylacetic acid has been resolved into its optically 
active constituents by means of d-camphorsulphonic acid and d-bromo- 
camphorsulphonic acid. 

\-n-Aminophenylacetio acid d-camphorsulphonale, CjjHjjOgNS, 
separates from an aqueous solution of the two acids in colourless, 
tiimetric, strongly refracting crystals, m. p. 210 — 212° (decomp.), 
[a]o -44'07°, and, on treatment with an alkali, yields f-a-aminophenyl- 
acetic acid, m. p. above 305°, [a]^ - 111-02°. d-a-Aminophcnylacetio 
acid, obtained from the mother liquors, h.as [a]u -1- 112-18°. 
i-a-Aminophenylacelic acid d-broiiiommphorsulphonate, 
CislIcjO^NSBr.SHjO, 

separates from water as a crystalline mass, and loses 3H.fi at 65°, 
111. p. 200 — 210° (decomp.), [o]n +85 94°. The cf-a-aminophenylacetic 
acid obtaided from this has [«]„ +110-60°. The l-a -aminophenyl- 
acetic acid obtained from tho mother liquors has [a]^ - 107-20°. 

Attempts to resolve aminophenylacetic acid by means of hornyl- 
amine were unsuccessful, as stable salts are not formed. G. T. 

Oxidation of aHo-Cinnamio Acid. C. N. Ruber (Ber., 1908, 41, 
2411— 24] G) — The author conOrms Fittig and lUir’.s statement that 
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cjireful oxidation of cinnamic acid by dilute potassium 
ganate yields the pKenylglyceric acid, m. p. 141° (Abstr., 1892 £ 
but considers it highly improbable that the substance obtained I 
Michael from oWo-cinnamic acid in a similar manner and claimed / 
him to be the phenjlglyceric acid, m. p. 121° (Abstr., 1902, i 
can in reality be such, since the method of isolation and the pron'ert^ 
of the substance indicate that Michael was dealing with benzoic aci/ 
A repetition of Michael’s experiment has resulted in the isolation onl 
of benzoic and oxalic acids. ^ 

Phenylglycerio acid, m. p. 121°, is obtained, however, when imj , 
Allo^nnamate, b. p. 49°/0'l mm., prepared from the silver salt n\ 
methyl iodide, is oxidised in alcoholic alkaline solution at - 15“ to _ jya 

0 . 8 , 


by 0'5% potassium permanganate. 


Liquid Crystals. Th. Rotabski (Aer., 1008,41, 1094— I 998 j_ 
The following substances are mentioned which form liquid crystals 
concerning which no statement is to be found in the literature el 
anisotropic liquids. 

Tlie anisotropic liquid phase of p-methoxyeinnamic acid must be 
conditioned by the group OMe'(J,;lfj-CHICH', since the same 
phenomenon occurs with dianisyltetryleue, 

OM6-C^H^-CH;OH-Cli:CH-C„H^-OMe 
(Pittig arid Politis, Abstr. 1890, 770). Several investigators bare 
prepared p-methoxyeinnamic acid without mentioning the anisotropic 
character of the liquid form. The substance prepared by Perkie’! 
method has m. p. 170°, the turbid liquid clarifying at 180'. After 
being heated ten times to 200°, the aciii melts at 158° to a clear 
liquid, but, after purilication, again shows its original m. p, aid 
clarifying poiut (169° and 186° re.spcctivoly). The ebnllio.scopic 
method indicates that p-mcthoxyclnuamic acid in nitrobenzene e.xists 
in the bimolecular form ; in tliis connexion it is worthy of note thiit 
tile acid remains unchanged under conditions such us precipitation 
by water from its solution in cold coiiceu tinted sulphuric acid, dis- 
tillation under ordinary prcs.surc, and depo.dtion by prolonged 
evaporation iu sunlight of its .solution in benzene, under ivhicli the 
various forms of unimolecular ciirnamic acid and its polymeride.s, a- and 
/3-truxillic acids, undergo conversion one into iinotlier. p .Mellioxp 
cinnamic acid is not affected by six hours' heating with water or 20'h 
sodium hydroxide at 175 — 180°. 

jr-Methylamiiiobenzaldchydepbeiiylliydi'fvzone melts at 170° to » 
turbid liquid, which becomes clear at 190''’ ; the corresjionding etlijl 
derivative h.a.s 160° and 182° respiectively (CViem. Zentr., 1900, i, IIU). 

s-Diethylbenzidine has m. p. 11.5'5°, the milky liquid clearing at 
120'5° (Hofman, Annahn, 1860, 115, 365; Tichwinski, Abstr., 1904, i, 
267). 

The cases of 4 ; 4'-diphenylbismethyloldiphenyl, 

Oll-CPli/C„H,-CuH^-CPlq-0H, 

m. p. 160°, clarifylug poiut 186°, and its chloride, m. p. 219°, clarifying 
point 323*’, have not been settled, since the author could not prepaia 
the compounds, and the discoverer, Tschitschibabin (Abstr., 190T, b 
503), could not give a definite opinion. 
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^.^iethoxycirmamdldasAnSf lfj{ICH*OHICH*O^H^*OM 6 ) 2 , obtained 
frou^ y-metlioxycmnamaldchyde and hydrazine sulphate in alkaline 
"jolutioQ, separates from benzene in ydlow crystals and gives a purple- 
jed coloration with concentrated sulphuric acid. It melts at 310° 
^nd clarifies at 318°, but, owing to decomposition, the substafice 
I-eEoHfijSes without becoming turbid. C. S. 

Clear, Transparent, Crystalline Liquids. Daniel VoelAndwi 
(/ lei’., 41,2033 — 2052).— The view that the optical properties 

of turbid, crystalline liquids are merely due to suspensions or emul- 
;;ions is rendered untenable, as it i.s now shown that perfectly clear, 
^^jifpnenfc liquids can exhibit similar optical properties, for example, 
double refraction. Such liquids behave exactly like a thin section 
miArtz or calcite cut at right angles to the principal axis. 

'file relationship between constitution and capacity for producing 
liquid crystals has been further examined (compare Abstr,, 1906, i. 
317, 1907, ii, 337, 442) by the inclusion of a number of substituted 
benzylideneaiiuno-^-alkylated cinnamic esters, obtained by condensing 
tbs esters of a-substituted cinnamic acids with anisaldehyde, p-ethoxy- 
IjeL'AWehytle, and p-pheny!bonzaldehyde. 

[With W. Kasten.J — The following esters have been examined; 
^i-imihoxybemijlxdeneamino-a'mtkijlcinvamole, monotropic, crys- 
talline liquid, but indication of 2 crystalline liquid phases when suffi- 
cieotly cooled, m. p. 133°; ethyl ester, 1 enantiotrop. liq. cryst. phase, 
2 solid phases, m. p. 89° and 93°; n-yropyl ester, enantiotrop. cryst 
liq., 2 m. p., 60° and 85°; n-hutyl ester, monotrop., m. p. 58°; isoa?«y^ 
ester, monotrop., m. p. 40—47°; active amyl ester, 2 or 3 cryst. 
liq, phases, 1 enantiotrop. and 2 strongly circularly polarising, m. p. 
60-63°. . 

Ethyl [i-methoxyhenzyUJenearaino-a et/iylcinn'Oiiale shows little ten- 
dency to form a crystalline liquid, and has in, p. 60 — 61°; the active 
myl ester has not been obtained crystalline, 
}'lhyl\>-nietlmybenzylideMaminri-a-phenykimia)nnU does not form a 
ciysUllino liquid, and basin, p. 108°. 

,\luhyl ]yelJioxyhenzylitlemnmino-a.'meihylcmnamaUy I enantiotrop* 
ciyi^t. liq. and 1 monotrop. cryst. Ji(j. phase, 2 solid phases, in, p. 
105° and 147°; ethyl ester, 1 enantiotrop. and 1 monotrop. cryst. liq. 
phfisc, both pseudoisotropic, 2 solid phases, indications of a third cryst. 
liq. pba?e, transition temporafiircs 124° 94° and 76°; n';;ropy/ ester, 
1 enantiotrop. and 1 monotrop. cryst. liq. piuuse, both pseudoisotropic, 
m, p. 88 ° and 12P; ester, 2 cryst. Hq, phases, enantiotrop.- m. p. 

55°, 65° and 82°; isoomy/ ester, enantiotrop, cryst. liq., m. p. 83° and 90°; 
setive amyl ester, 3 cryst, liq. phases, 2 enantiotrop. m. p. 86 ° and 10$° 
Myl '^-slhoxyhevzylideneaimno-a-ethylciiuianmt^, 2 monotrop. cryst. 
liq. phase?, both pseiidoisotropic, 2 solid phases, transition tempera- 
tures 73°, 61° and 45°; n-propyl ester, monotrop. cryst. liq., m. p. 98° 
and 63°; active amyl ester, 3 cryst. liq. phases, 2 strongly circularly 
polarbing, m. p. 69°. 

EfJtyl \>-e(JiuxfjhenzyH(lenmmmo a.-i?iapropifkinmviale, scarcely crystal- 
fine liquid, iij. p. 76— 77'°. 

htliyl p-plienylbenzylideneaminociimamate, 4 cryst. Uq. phases, all 

vot, KCIV. i. * 
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enantiotrop., and under certain conditions pseudoisotropic, 1 in negji 
and 1 in rods, transition temperatures 216“, 207°, 204°, 178°, and 145? 
n-btUf/l ester, 2 cryst. liq. phases, enantiotrop., m. p. 167° and 203° iin„- 
crystals from aqueous acetone; isoamyl ester, 2 cryst. liq. 
enantiotrop., m. p. 164°, 188°, and 197°, liquid crystals from 
petroleum ; active amyl ester, 2 cryst. liq. phases, enantiotrop rn” 
115°, 153°, and 180°. ’ ' 

Eiltyl p-pkenylbenzylide7ieamino-a-me/liylcinna7nate, 3 cryst. liq. 
all enantiotrop. and pseudoisotrop., m. p. 120°, 148°, and 175»! 
n-butyl ester, 2 or 3 liq. cryst. phases, enantiotrop., m. p. 100° ]3(; ’ 
and 148°; active amyl ester, crystalline resin from aqueous acetone ' 

Ethyl phmylhtnzyliiUmumino a-eihyl cmnaniate, 2 cryst. liq. phases 
monotrop. and pseudoisotrop., 2 solid phases, m. p. 139°; 
ester, 1 enantiotrop. cryst. liq. and 1 monotrop. cryst. liq. phase, boil; 
pseudoisotropic, m. p. 118° and 135°; active amyl ester, crystallicf 
resin, clarifies at 118°. 

Ethyl p-azocinnamale, 2 enantiotrop. cryst. liq. phases, m. p 
155 — 230°, at least 3 solid phases. Ethijl 'p-azo-a-mahyhmnmmit 
monotrop. cryst. liq., m. p. 112°, 2 solid phases. Ethyl p-azoxv- 
einnamate, enantiotrop. cryst. liq., m. p. 141° and 250°. 

Ethyl p-azoxy-a-melhylcinnamaie, 2 or 3 enantiomorp. ' cryst. li |. 
phases, 3 or 4 solid phases, m. p. between 110° and 140°. Jlthtil 
13 bromo-p-azoxy-a-^nethylcinnaniate, 2 p.=endoisotrop. cryst. liq. phases, 
m, p. 110°. Ethyl p-azo,r>j-a-ethylcinnamate, m. p. 85°, scarcely crystal, 
line liquid, and ethyl p-azoxy-a-phenylcinnamale, m. p, 154°, scarcely 
crystalline liquid. 

The following general conclusions arc drawn ; 

1. With the lengthening of tho alkyl radicle of tlio COjK group, tlio 
tendency to form liquid crystals attains a m.aximum usually at the 
ethyl or n-propyl ester. 2. The radicles methoxyl, ethoxyl, and phenyl 
in the para-position strengthen the tendency to form liquid crystals; 
ethoxy! and phenyl have much the same effect, and this is greater 
than with methoxyl. 3. The tendency for liquid crystal formation is 
lessened by the introduction of alkyl groups in the a-po.sition .and in 
the order metliyl, ethyl, phenyl. 4. The introduction of the optically 
active amyl radicle converts the crystalline liquid into a strongly 
circularly polarising condition. 

The effect of /S-sqbstituents will be studied later. The rotation of 
some of the amyl e.ster.s is cnormou.s. A mixture of amyl anisylidene 
aminocinnamate and amyl anisylideneamino-a-methylcinnamale in the 
crystalline liquid .state has a rotatory power +5300° for sodium light 
and for a layer 1 mm. tliick. 

The molecules of the crystalline liquid may be regarded as .arranging 
themselves in wavy rods, in long straight rods, or in short rods nt 
right angles to the plates on which the drops are placed. la the Usi 
case, the pseudoisotropic form of Lehmann is obtained. Many of the 
new esters examined have this form, and are perfectly clSar. tie- 
quently when a turbid, crystalline liquid is nibbed with a needle or is 
pressed between glass plates, it becomes clear, and it is tliirs possible 
at will to obtain the clear or turbid, crystalline liquid condition. 

Certain esters appear clear when examined in any position ; otliers, 
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example) ethyl and active amyl anisylideneaminocinnamate, are ■ 
1 V when examined in light which tails at right angles, hut turbid 
hen examined in reflected light or light at any other angle. 

" The crystalline liquids have been examined in many cases with ,tlie 
jhe ultra-microscope, and also in converging polarised light. 
The result of the latter examination is to prove the uniaxial nature of 
the liquid crystals. . ' 

Aleasurements of the double refraction of many of the liquids have 
been made ; the clear liquid esters of a alkylated cinnamic acids are 
about twice’ as strongly refractive as calclte. J. J. S. 

Hvdroxytoluio Acids. II. 4-Hydroxy-o-toluic Acid. Theodor 
ZiscKB and M. Buff (Annalen, 1908, 361, 218 — 250). — It was shown 
rCTiously (Abstr., 1907, i, 132) that 4-hydroxy-o-toluic acid forms 
^ taibromo- (I) and a tetrabromo- (II) derivative and a perbromide, 

(CsH.jBjBrj2Br2. 


(f') 


Me 


Br' 


Br 


(II.) 




CO,,H 

Br 


OH OH 

The action of an excess of bromine on the fribromo-derivative led 
to the formation of a mixture of compounds which could not then be 
separated, In tome experiments, compounds were obtained which 
omitained a smaller amount of bromine than the parent substance, 
and vave an intense yellow coloration with sodium carbonate. Tliis 
led the authors to continue the investigation. It is now found that, 
in addition to the tetrabromo-acid and the perbromide, four new 
compounds are formed by the action of bromine on the tribromo-acid, 
the nature of the product depending, not on the excess of bromine, but 
on the presence or absence of mUisture and on the temperature. In 
alisence of moisture, the action of bromine on the tribromo-acid at 
130 -140“ leads to the formation of the tetrabromo-acid and the 
perbromide, whilst at higher tempei-alures the product resinifies ; but 
with a limited amount of moist bromine at 130 — 140“, the tribromo- 
acid yields a tribromohydro-xyplithalido (111.) or tribromoaldehydo- 
acid (IV). The intermediate formation of the tetrabromo-ucid and of 
a tetabromohydi'oxyphthalide (V) must be .assunfcd. 

CH(OH) Clio 

Brl, .iBr‘ Ih^ yBr 

\/ \/ \/ 

OH on OH 

Under certain conditions, .a pentahromo-derivative (VI) is formed, 
which is converted by water into tiibromo-4-hydroxyphthalic anhydride 
(VIl) ; thi.s is the chief product when slightly more moist bromine is 
employed for hromination of the tribromo-acid. The pentahromo- 
derivative (VI) is readily obtained by the action of bromine on 
tribromo-4-hydroxyphthalide(IlI) .at ISO — 185“. Tribromo-4-hydroxy- 
plithalic acid (VIII) is readily obtained from the pentabromo-com- 
I'oimd (VI) or the tribromoliydro.xyphthalic anhydride (VIT). 


(III.) 


Br 

Bil 


co- 

Br 
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Tribromo-4-hydroxyphthaUde (HI) yields a diacetyl derivatise and 
f-methyl ester (IX). A normal ester (X) corresponding to this 
could not be obtained ; the silver salt forme with methyl iodide the 
methyl ether (XI). The silver salt of this ether gives rise to a 
normal ester (XII) and a i^-ester (XIII), which is formed also from 
the ^-ester (IX). 

: OBr^- CO— CO^H CH(OMe) 

Br/\C0^ Br^NcO^ Brj''^\cO.,II Br/Vo— ^ 

BriJBr Bri^^lfir Br!.^^Br 

, OH OH OH OH 

(VI.) (VII.) (vni.) (IX.) 

CHO CH(OII) OHO CH(Oire) 

Br/NcOjMe Br/^CO— Br/^COj^Me Br/^CO— 
Brl^^^Br Brl^^^Br Bi'!.^^Br Br!.^ ^Br 

, OH OMe OMe OMe 

(X.) (XI.) (XU.) (xni.) 

Tetrabromo i-lii/(lroxyiM!talide (V) could not be obtained free from 
the aldehydo-acid ; the mixture forms crystalline .aggregates, m. p. 
196°, and, when heafed with methyl alcohol and sulphuric acid, yields 
the l|(■methyl ester of the aldehydo-acid. 

The tribromo-i-hydrozyaldehydo-acid, (III) or (IV), crystallises from 
tetrachloroethaue in colourless needles, m. p. 238° (decomp.), and, whea 
heated with bromine at 170 — 175°, yields tribromo-4-hydroxyphtbalic 

anhydride. The diacetyl derivative, formed 


by the action of acetic anhydride and sulphuric acid on the aldehydo- 
acid, crystallises in white leaflets, m. p. 177 — -178°. The tj/-methjl 
ester (IX), prepared by heating the .'tldohydo-acid with methyl alcohol 
and sulphui'io acid, forms needles, tn. p. 232 — 233°, gives an intense 
yellow coloration when heated with phenylhydrazine in acetic acid, 
hut cry.stallises unchanged on cooling, and forms an acetyl derivative 
Cj,H, 05 Br 3 , necdle.s, in.p. 179— 180°. 

The ^-dimethyl e.ster (XIII), formed by the action of methyl iodide 
on the silver salt of the monomethyl ester, or by boiling the corre- 
sponding normal <ter with melliyl alcohol, crystallises in white 
needles, m. p. 184 — 185°, gives a yellow coloration when lic.ated with 
phenylbydrazino in acetic acid, forms the acetyl derivative of the 
methyl ether when heated with acetic anhydride and sulphuric acid, 
and is hydrolysed with sodium hydroxide, forming the methyl ether. 

«The normal dimethyl ester (XII) crystallises from henzene-light 
petroleum in prisms, m. p). 140 — 141°, and forma a phenylhyinJw 
derivative, O.Me-U,;Br 3 (COjlMe)-CH:N 2 lIPh, whicli crystallises m 
yellow needles, m. p. 166 — 167°. * 

The methyl etlter (XI), formed by the action of methyl iodide on the 
silver salt of the aldehydo-acid, or by hydrolysis of the two^dime y 
esters, crystallises from benzene in leaflets, m. p. 202 203 , or rom 
dilute methyl alcohol in needles, m. p. 216 — 218°, and form.s aii oc ;/ 
aorivative, C^H.O^Br,, prisms, m. p. 188-189°. Will, phenyl- 
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hydrazine it forms a derivative, crystafflaug in 

colourless needles, m. p. 24(^242° (decomp.). 

With aniline in hot glacial acetic acid solution, the aldehydo-acid 
forms an anilide, OH’C,Br,(CO^)-CH:NPh, which crystallises in 
white needles, deoomp. above 200° ; this forms yellow salts, which are 
considered to have a quinonoid constitution. The alkali salts are 
decomposed by water, and form colourless solutions ; the aniline salt, 
0 !C.llr 3 (CH‘NHPh)’CO 3 H,NH 5 Ph, forms a yellow, crystalline mass, 
and "is; decomposed by alkalis with formation of aniline. 

3 ■ 5 : <S-TrihromoA-hydroxyphenylphtludaione, - 

OH-C,Br,<^^>N,Ph, 

formed from the aldehydo-acid and phenylhydrazine in glacial acetic 
acid solution, crystallises in white needle.s, m. p. 224 — 225°. The 
acetyl derivative, CjaHjiOaNjBrj, white needles, m. p. 171°. 

I'he pentalromo-i-hydroxypHlialide {y V) crystallises from benzene- 
light petroleum in white leaflets, m. p. 178 — 179°, and on hydrolysis 
with alkalis yields tribronio-4-hydroxyphthalic acid. The acetyl 
derivative, OijIIjO^Brj, white needles, m. p, 158°. The action of 
methyl alcohol, aniline, and phenylhydrazine leads to the formation of 
the derivatives of the tribromo-auhydride. ‘ 

3:5: fy-TTibromo-i-hydroxyphthalic anhydride (VII) is the final 
product of the action of moist bromine on tribromo-4-hydroxy-o-toluio 
acid, and is formed also by the action of moist bromine on tribromo-4- 
hydroxyphthalide, or of dry bromine on tribromo-4-hydroxyaldehydo- 
phthalic acid ; it crystallises in stout prisms, m, p. 220°, dissolves in 
acetone or alcohol, forming a slightly yellow solution with fluorescence 
when dilute, and is slowly hydrolysed by boiling water, forming the' 
corresponding acid. The anhydride forms yellow alkali and aniline, 
CjjHgOjNBrj, salts, which are considered to h.ave a' quinonoid structure ; 
the pyridine salt, CjjHuOjNBrj, forms yellow crystals, m. p. 215 — 216°. 
The acetyl derivative, Cj^HjO^Brj, crystallises in white needles, m. p. 
236°. 

5 :5 ■A-Tribromo-i-hydroxyphlhalanil, or 

00 

OH'Cgl)rg<^Q^NPh, formed by tho action^ of aniline on tbe 

pentabromo- or tribromo-4-bydroxyphtlialic anhydride in glacial acetic 
acid solution, crystallises in yellow needles, m. p. 247 — 248^^, and forms 
yellow salts, which are derived from the quinonoid form, 

0;C,.Br3<ll(^^NPh; 

the aniline salt, m. p. 182 — 183^. Tho «cei^4 derivative of the anil, 
white needles, m. p. 224— 225^\ Tribromo-4:-hydT0x^phtfialanUic acid, 
OH‘C^llr 3 (C 02 H)‘ 00 *NIIPh, formed by boiling .the phthalanil with 
alkalis, is obtained as a white, crystalline powder, m. p. 1-10 — 120°, 
and after resolidification, 240°. The phenylkydrazoTie of tribromo-i:- 

Itydrozyphthalic ar^tydridCf crystallises in 

}ellow needles, m. p, 265 —266“ (dccomp.), and with alkalis gives 
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a yellow coloration and then a colourless solution, which becomes 
violet and gives a white precipitate with acids. 

3:6: 6-Tribromo4-hjdroxpphtludic acid, CgHjOjBrj, crystallises in 
white needles, m. p. 220”, after sintering at 100°, and forms colourless 
salts with alkalis and aromatic bases. The methyl hydroyen ester 

is formed by the action of .a li^it^^ 

amount of methyl alcohol and concentrated sulphuric .acid on the 
anhydride ; it crystallises in white needles, m. p. 130—140^, and 
after resolidificatiou, 220°. The dimelhjl ester, 

0H-C5Br3<^“^!l£>0, 

is prepared by the .action of methyl iodide on the silver salt of tlm 
acid or of the methyl hydrogen ester, or of methyl alcohol on the 
pentabromo-anhydride ; it crystallises in prisms, m. p. 118°, dissolves 
in alkalis, forming colourless solutions, and yields an acetyl deriviitive 
crystallising in leaflet.^, m. p. 124°. G. Y. 

Combination of Benzilic Acid with Amines. Hans vo\- Likdic 
U. pr. Chem., 1908, [ii], 78, 47— 48).— When fused together, benzilic 
acid and phenols combine to form trit,anic acid.s (this vol., i, 445, 540); 
in the same manner, benzilic acid combines with amine.s at 180 — 200) 
the reaction leading at least in part to the formation of compounds of 
high molecular weight. Aniline aud benzilic acid form a compound, 
OsoHtjOjNj, which crystelliscs from benzene in needles, lu. p. 176) 
is insoluble in aqueous sodium carbon.ate, .and gives with concentrated 
Bulphufic acid a brownish-red coloration rapidly becoming yellowish. 
brown. The composition of this product is that of 3 mols. of 
aminotritanic acid loss 1 mol. of water. 

Benzilic acid and o.-toluidiue form throo product!, which are insoluble 
in aqueous sodium carbonate ; 

(o) C^jjUjjOjNj, crysUllises in needles, m. p. 185°, is readily soluble 
in :rleohol, gives a violet-brown coloration with concentrated sulphuric 
acid, and corresponds to the compound obtained from aniline. 

(h) Cg,,H,503Nj, crystallises in needles, m. p. 20S°, is soluble in 
boiling alcohol, gives a lemon yellow coloration with sulphuric .acid, 
and its composition is equivalent to 3 mols. of aminomothyltritanic 
acid less 3 mols. of wiitcr and 1 mol. of ammonia. 

(c) The lactam of 2-amiiio-3-iiiethyllritanic .acid, 

C,ll3Mc<^^Fj*’j)>CO, 

crystallises in needles, ra. p. 278°, is insoluble in boiling alcoliol, and 
gives a weak yellow colonation with sulphuric acid. G, i. 

Preparation of Antnroxanic Acid. Kali.e k Co. 

196812. .Compare this vob, i, 421).— o-Nitromandelic acid or its salts 
are readily reduced by zinc dust and water even in the absence oi 

ammonium chloride. . , , 

The aqueous solution when .acidified after reduction yield 
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^^jjjnound (nilrosomandelic acid!) meltin^at 130—135''; this product 
ivlieti treated with an alkali hydroxide passes into an alkali anthrox^te, 
ivltieli furnishes crystalline anthroxanic acid on treatment with acid, 
'j'lie rejection may be effected with other metals, providing that a 
teiiifierature of 75° is not exceeded. G. T. M.’ 

preparation of Benzoylacetic Esters. Andre AVahl {€(mpt. 
rend. 1908 , 147, 72--74).~Lffiwig and Werdurann Phys. Chem., 
1855, 50, 05), by the action of sodium on cold ethyl benzoate, obtained 
kiiv-dcHned, brown, resinous substance, which they called “hypo- 
lj^^,]2oylous acid.’’ From this product the author has isolated benzoin, 
which i^ probably formed by reactions similar to those observed by 
Poiiveault and Loequin (Abstr., 1905, i, 560) witli aliphatic esters, 
thus \ 

2PliCO.jEt + 4Na= ONa-CPh:OPh-ONa + 2NaOEt 
0N.vCPh:CPh-ONa + 2H2O = 2NaOH + OH-CPh;CPh-OH -> 

COPh'CHPh-OH. 

Accordirgly, addition of sodium to a mixture of ethyl acetate and 
beiuoate may give rise to throe reactions ; (1) the action of sodium on 
ethyl acetate, giving ethyl acetoacelate ; (2lthat of sodium on ethyl 
benzoate, giving benzoin, and (,3) that of the metal on the mixture of 
esters, producing ethyl benzoylacetate. In order that the last reaction 
shall predominate, it is necessary that the ethyl benzoate shall not 
come into' contact with excess of sodium, whilst the latter must not 
meet with excess of ethyl acetate. Under these conditions, the yield 
is belter than that obtained by Claiseu and Lowman (Abstr., 1887, 
583). * 

[iVith Yoshisaka.] — Condensation of methyl benzoate with methyl 
acetate in the presence of sodium gives benzoylacclate, 
COPh-CH.pCO.,Me, 

an amber-coloured liquid, b. p. 152°/15 mm., D, PITS, which forms a 
copper salt as a yellowish-green, cry.stallino powder, m, p. 200 — 201°. 
ileihyl nitrosohenzoyl acetate forms colourless prism.s, m. p. 140° ; methyl 
leiizeneazoleiizoylacettite, yellow prisms, m. p. 76° ; methyl p-tiitrobenzene- 
acokiizoyhceiate crystallises in yellow spangles, m. p. 148 — 149°; 
the conesponding act’d, K0j-C,,H^-’XTl-ls”C(CO2lI)-C0Ph, forms yellow 
needles, m. p. 225 — 226° (decomp.). As in the case of the acetylacetic 
ester.s (Peters, Abstr., 1890, 1096), higher esters of bcnzoyliicetic acid 
can be prepared from the mothyl deiivative by simple displacement, 
liras, when methyl benzoylacetate is boiled with excess of isobutyl 
alcohol, isoSutyi benzoylacetate, -a light yelloav liquid, b. p. 160°/12 mm., 
is formed. jj_ 


«i-Nitro-o-benzoylbenzoic Acid. Josef PArxEit [Monatih., 1908, 
431—437). The condensation of 4-nitrophthalic anhydride with 
enzece in presence of aluminium chloride was found to lead to 
e formation of two nitrobenzoylheiizoic acids (this vol., i, 539), 
one of which is identical with Kliegl’s acid (Abstr., 1905, i, 187), 
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and is therefore ' 4-iiitro-2-ll6nzoylbenzoic acid (I). The 

mrrltinVt 1C! tin f.Vta Iok. 


NO, 


COPh 

f^COgH 

u 


(I.) 


COPh 

\/ 

NO2 

(U.) 


which IS formed m the larger amount 
must be 5 - nitre - 2 - benzoylbenj^j^ 
acid (II). 

5-Nitro-2-benzoylbenzoic acid q-vs 
tallises from methyl alcohol in 
ratio leaflets containing CH^O, or from 
water in needles, m. p. 212''. 


silver salt, Oj^HnOjNAg, was analysed. The methyl^ ester, prep,ared bj 
boiling the acid with methyl alcohol and sulphuric, acid, crystallises 
in hexagonal prisms, m. p. 123'5 — 124°, and gives only a faint yellov 
coloration with concentrated sulphuric acid. The isomeric 
(compare Goldschuiiedt and Lipschiitz, Abstr., 1904, i, 168 ; 1905 i 
132; Meyer, Abstr., 1904, i, 747; 1905, i, 133), obtained by cia- 
verting the acid into its chl&ruie by means of tbionyl chloride and 
treating the product with methyl alcohol in chloroform solution, las 
m. p. 104 — 105°, and gives an intense, yellow coloration with con. 
centrated sulphuric acid. When heated with concentratcil sulphuric 
acid, 6-nitro-2-benzoylbenzoic acid condenses to 2-uitroanthraquiiionc 
(Kliegl, loc. cit,). 

f>-Amino-‘l-hen^oylbenzoic acid, CjjHjjOjN, formed by reduction of 
the nitro-acid with ferrous sulphate and ammonia, crystallises in yellow, 
rhombic needles, m. p. 193 — 194° (decomp.), or 105 — 196° ic a sealed 
capillary tube, and forms a crystalline silver salt. ^ G. Y. 


Preparation of Acylbenzoic Acids from Phthalio Anhydride, 
Hydrocarbons, and Aluminium Chloride. Gustav Heliek 
(i).R.-f. 193961). — The higher liydrocarbons, such as naphthalene or 
anthracene, do not readily condense with phthalio anliydride in the 
presence of aluminium chloride, but when allowed to rf3act in the 
presence of benzene, toluene, or xylene, an excellent yield of naphthoyl- 
benzoic or anthracylbenzoic acid is obtained. I'he reaction goe.e in 
this sense when the calculated amount of higher hydrocarbon is 


employed, even although the benzeiioid hydrocarbon may be in excess. 
Apparently, n.aphthaleno or anthracene displaces benzene in tue 
additive compound produced from the latter hydrocarbon with phthalic 
anhydride and aluminium chloride. G. T. ^1. 


Preparation of Methylthiosalicylic [o-Methylthiolbenzoic] 
Aoi'd. Fahbwekke vohm. Meister, Lucius & BiiUNisr, (D.E.-P. 
193800).— By treating sodium ditbiosalicylate with metliyl sulphate m 
methyl-alcoholic solution, a poor yield of methyl o-methylthiolbenzoale 
is obtained, but ou boiling an alkaline solution of the dithio-acid with 
sodium methyl sulpliato, tho reaction only goes as far a.s the production 
of the monomethyl derivative. The addition of dilute acid to t e 
solution sets free o-methylthiolbenzoic acid, SMe'CjH^'GO^H, b. p. 
168—169°. 


&.Aminoketone Derivatives. Siecmuxd Gabriel (Aer., 1908, 41, 
2010—2014. Compare this vol., i, 464, and following ab.stract).- 
— a- and /3-Aminoketones are fairly stable, whereas y amino yeton® 
readily lose water, yielding phenylpyrroline derivatives. It to 
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-jiowu S-aminoketones are also -anstable and readily yield 

“‘wdro-derivatives. " • ' 

^phthaliminovalerie acid, CjHj02:iI-[CHg],'C02H, is obtained 
eben ethyl y-phthaliminomalonate is hydrolysed with hydriodic acid 
' li the resulting acid heated at 168°; it crystallises from water in 
^l^nsrular plates, m. p. 117°. The corresponding chloride, 

® C8H^02:n-[ch2],-coci, 

■vstallises from light petroleum in snow-white plates, m. p. 78 — 81°, 
and condenses with benzene in the presence of aluminium chloride, 
rielding i-phlkaliminovalerojdienone, C8H^02:N-[CH2]4'C0Ph, which 
rvstallises from alcohol in long, colourless prisms, m. p. 94—95°. 

When hydrolysed with glacial acetic and fuming hydrochloric acids 
at 138“, the phthaliminoketone yields the anhydride, %phenyl- 

tBtrdhydropyridine, OPh'^Qjj-^Qjj'^^CHg, in the form of an oil, b. p. 


375— 277“/751'5 mm. It solidihcs in a freezing mixture, and has 
ui 1) 18°. The hydrochloride crystallises from fuming hydrochloric 
acid in colourless needles, m. p. 86—87°. The pluiinicldoride forms 
orange-red, hexagonal plates; it sinters at 190° and melts at 
191— 192°, and solidifies and melts again at 202°. The aurichloride 
melts at 118°, after sintering at 110°. Tbf> picrate, CiylljeOjN,, 
crystallises in long, yellow needles, m. p. 181°, after sintering at 160°. 

When reduced with tin and hydrochloric acid, the base yields 
2-plmiylp^tridine. This separates from its aqueous solution in 
colouiiesscry.stals containing III2O. The hydr.ate melts at 60—61° 
to a tnihid liquid, and, when further heated, loses water and yields the 
anhydrous base, OnHjjN, in the form of .an oil, b, p. 255-^256-5°/ 


767 mm. 

The hydrochloride crystallises in h.ard needles, m. p, 196 — 197°; the 
fhlmichloride has m. p. 197°; the aurichlm-ide has m. p. 159 — 160° 
and iho picrate m. p. 115 — 116°. J. J. S. 


( Amino-ketones. Sieumund C.\uitiix and Ja.mes Col-uan (Ber., 
1908, 41, 2014 — 2017. Compare preceding abstract). — t-Amino- 
ketones, unlike the corresponding y- -and d compounds, appear to be 
stable; they do not readily form anhydro-derivatives. 

tjrtiyl phthaliminobutylmalonate ((Jabriel and Hlaass, Abstr., 1899, 
i, 595), when hydrolysed with hydriodic .acid and the resulting dibasic 
acid heated at 160°, yields c phlhaliminoheroic acid, 

c'sH,()2:n-[cuj,-co,,h, 

m.p. 107 — 107'5°. The corresponding cAforirfc, C5H,02iN-[CHj]5'C0CI, 
melts at about 60°, and readily yields c-phthaliminohexophenone, 
CjH^OjlN-[ClI.j]j-COPh, which crystallises from dilute alcohol in 
colourless plate.s, m. p. 90 — 91°. When hydrolysed at 138“ with acetic 
and hydrochloric acids, it yields t-aminohexojihenone, COPh-[CH 2 ] 5 ’NH 2 , 
in the form of an oil. The /H/i/rocWo-nife ha.s ra. ji. 153 — 154° ; the ^atini- 
ddoride forms fiat plates, and has m. p. 213° (decomp.). J. J. S. 

Synthesis of Amino acids. VIII. Diaminodicarboxylic 
Acids and Hydroxyamino-acids. Soken P. L. Sorensen and 
-A O. Asdeusen [Zeitsch. physiol. Cltevi., 1908, 56, 250- -304). — Fuller 
details for. the preparation of uS-diaminoadipie, a-amino-y-hydroxy- 
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butyric, and ae-diaminnpimelic acids are given-compare Abstr., 
i, 600). A 90% yield of diaminopioielic acid can be obtained by 
hydrolysing ethyl phthaliminotrimethylenedimalonate with sodium 
hydroxide and evaporating the product with hydrochloric acid. 

The reactions which occur during the two processes are : 


^ /-.IT rrsTT 


CH„[CH.,-C(c 62H)./NI1-CO'C„H^-C05H],-^ 

CH,[CH2-CIHNH,)-C0.,H],. 

When ethyl diphthaliminoethylenemalonate is used, the first reaction 
nroceeds in a similar m.anner, and a good yield of the correspouJinj; 
phthalamic acid, C.2H^[C{C0.2U)5‘Nlt‘00‘0,;Hj‘C0.2H].j, is obtained. 
If this is evaporated with hydrochloric acid, the yield of diaminoadipic 
acid is small, as secondary reactions occur. 'J'he yield can be con- 
siderably increased by first heating the hcxa.ba.sic acid at 100—105’ 
for twenty-four hours, wlien carbon dioxide and a little phthalio acid 
are formed, and then hydrolysing with barium hydroxide and evapor- 
ating with hydrochloric acid. , , ,. . 

In the reaction between ethyl sodiophthalmiinomalonate and 
ethylene bromide, the yield of ethyl diphthaliminoethylenemalonate is 
small. Among other products formed is the lactone of ethyl phthal- 
imino-fi-hydroxyethylmalonate, obtained by the elimination of ethyl 
• bromide from the intermediate product, ethyl phthalimiuo-^-bromoetliyl. 
malonate. The lactone provides a convenient material for the prepara- 
tion of a-amiiio y hydroxybutyric acid, which can be isolat'd in the 
form of its sparingly soluble benzoyl derivative. The ethyl diphlhal- 
iminoethylenemalonate is readily separated from the lactone by 
shaking with normal sodium hydroxide solution at the ordinary tem- 
perature and then for half-au-hour on the water-bath. Under these 
conditions, the lactone is dissolved, and the solution may be used for 
the preparation of a-amino-y-hydroxybutyric acid. 

Ethyl diphthalminoelhylenemalonate, 

CjHI C(C02Et)2-N<g°>C,H, 
ci'-ystallises from benzene in colourle.ss, long, tbin pi’isins or compact 
crystals, m. p. 209—210°, and is insoluble in water, ether, orjight 
netroleum The corresponding phtimlamic acid, 

‘ C2H,[C(C0.,H)2-NH-C0-C,iH^-C02H]j, 

separates from solutions of its sodium salt on the addition of wU- 
cooled hydrochloric acid in the form of compact, rectangular crystals 
containing 2H2O. When quickly heated, it has m. p. 240 (decomp.), 

but also decomposes at 210°. ,• i,,! 

aS-Diamlnoadipic acid is practically insoluble m the ordin.ury neu ul 
solvents, but dissolves in 5.V-sulphuric or hydrochloric acid; it does 
. not melt at 275°, but, wheu heated for some time at this temperatuie, 
slowly decomposes. Its dibenzoyl derivative has m. p- ^70 -O , ■ 
is sparingly soluble in all ordin.ury solvents. 

The lactone of ethyl phthaUudno-fi-hydroxyethylmalonale, 

CIL'Oil.,- .. . PI 

• 1 10° .When the 

crystallises from alcohol in flat prisms, m. p. low . 
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]|;iline solution w evaporated with hydrochloric acid, it yielda a-amiuo- 
' 1 viUoxybutyrolactone, the benzoyl derivative of which has m, p. 
I4yj (compare Fischer and Blumenthal, Abstr., 1907, i, 191). The 
dibenzoyl derivative of a-amino y-hydroxybutyric acid c.an be obtained 
f oily products formed in the preparation of ethyl diphthal- 

iiuinoetbylenemalonate, and has m. p. 210 — 211°. 

Ethjl dijjhtkalitttinotrimethylenenialonaie crystallises from absolute 
•ilcohol in flat, lens-shaped needles, m. p. 149°. ac-Biaminopimelic 
C.H14O4N2. crystallises from aqueous alcohol in slender needles, it 
jges not melt ®'t 300°, and has no sweet taste. It is readily precipitated 
by uhosphotungstic acid. Its dibenzoyl derivative, CjiHjjOgNj, crys- 
t'lllises from 25% alcohol in minute needles, m. p. 220°. 

The benzoylation of certain aminohydroxy- and diamino-acids has 
been studied under varying conditions. When an excess of sodium 
liv’cU'Oxide is used, so that the liquid during the process is always about 
0’5.7 as regards the alkali, it is found that aminohydroxy-acids yield 
iiioiiobenzoyl derivatives only. When, on the other hand, the 
solution is kept practically neutral, a mixture of mono- and di-benzbyl 
derivatives is obtained. The benzoyl derivatives of hippuric acid and 
of diamino-acids are not affected by w.arming with rV/flO-sodium 
liydro.xiJe solution ; under the same conditions, the dibenzoyl 
derivatives of aminohydroxy-acids are hydrolysed to monobenzoyl 
derivatives. 

Jloiiobenzoyl a-ainino-8-hydro.xyvaleric acid has been obtained in a 
ciy.dallinS form with m. p. about 170°. 

Monobenzoyl a-auiino-y-hydroxyvaleric .acid has m. p. about 138° 
(Fischer aud Blumenthal, loo. cit., 121°). Its barium salt is sparingly 
soluble. J’ J' S' 

4 Amino-o-phtlialio Acid and Some of its Derivatives. 
Mahsiox T. Bogert and Robmeu Rex Re.vsuaw (/. Joier. Clttm. Soc., 
1908 , 30, 1135— IU4).-»Ia an earlier paper (Abstr., 1906, i, 510), 
methyl 4-aminophthalate and some of its derivatives were described. 
A description is now given of tho acid, its salts, and certain 
derivatives. 

It ^has been found by Miller (Abstr., 1882, 404) that on reducing 
■l-Ditrophthalic acid with tin and hydrochloric acid and treating the 
jiroduct with hydrogen sulphide, ru-aiuinoheuzoic acid is produced ; 
this result is now confirmed. The method described by Seidel (Abstr., 
1902 , i, 160 ) for preparing 4-amiirophthalic acid by reducing the nitro- 
compound with sodium sulphide does uot readily afford a good yield. 
The acid c.an be easily prepared, however, by the hydrolysis of the 
dimethyl ester or of 4-nitrophthalimide. 

l-Aminophthalic acid forms colourless, microscopic plates ; when 
heated, it loses water and changes into a yellowish-grey, infusible 
residue. If tho acid is boiled with hydrochloric acid, it is converted 
into m-aminobenzoic acid. On diazotising 4-aminophthalic acid and 
adding the product to a warm copper potassium cyanide solution, a 
yellow, granular compound, m. p. 166 ' (corr.), is produced, which is 
probably the 4-monoamide of ti imellitic acid, and small quantities of 
another substance, possibly trimellitic acid, are formed simultaneously. 
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The hydroMorid* of 4-amiiiophthaJic . yid, the sodium, jxititi, 
ium, ammonium, calcium, barium, nickel, copper, lead, and , 

and the mercuric eldoridc double salt are described. The ankydt^ 

N Hj- obtained by heating the acid at 180—200” 

hours, is a pale salmon-coloured, infusible solid, i-Acetylamincphti^^j^ 

anhydride, NHAc-C,H 3 <®^ 0 , m. p. 206-207“ (corr.), obtained bj 

the action of acetic anhydride or acetyl chloride on the amino-acid 
forms microscopic needles. i-Aminophtbalimide, m. p. 294°(corr\’ 
prepared by reducing 4-nitrophthalimide with stannous chloride 
crystallises in golden-yellow needles ; its hydrochloride forms ercv 

crystals. The methylimide, NH 2 -OgH 3 <^pQ^NMe, m. p, 242—243’ 
(corr.), forms yellow crystals ; its hydrochloride crystallises in plates 
iSilrophthalmelhylimide, m, p, 179— 18(p 

(corr.), forms long, white needle-s. i-Amittophthalanil has m. p, 303'5’ 
(corr.). The carbamide derivative of the methyl ester, 
CO[NH-C,H,(CO.,M6)2 ]j, 

m. p. 213—214° (corr.), prepared by the action of carbonyl chlorideon 
a pyridine solution of the methyl ester, crystallises in short needles. 

Methyl 4-othyloxalylauiinophlhalate (.Abstr., 1906, i, 510) has m. p. 
126° (corr.). Methyl h-succiniminophthalate, 

m. p, 153'4'^ (corr.), forms large, colourless prisms or needles. }Myl 
i’-phtlMlimhiophtJialate, CjjK j<^^^^N*C,.^H 3 (C 02 Me) 2 , m. p. 174^ (corr.), 
^crystallises in long, colourless needles. E. G. 


Constitution of Phthalein Salts. T^oiiakd Mevkr and Karl 
Marx (5er., 1908, 41, 2446—2453). — The results published previously 
(Abstr., 1907, i, 932) have been couHrmed. The absorption spectra 
of aqueous solutions of the soiUum salts of phenolphthalein, tetra- 
bromophenolphthalein, fjiiiDolphthalein, fluorescein, and eosia have 
been compared. The curves obtained on plotting the conceDtrations 
against the wave-lengths are similar for all five compounds. The con- 
clusion is drawn therefore that the salts of these substances musbbave 


a similar quinonoid structure, the difference in colour being merely 
one of degree. 

The potassium salt of phenolphthalein, C 2 gH^ 2 ^ 4 ^^ 2 ’ forms a 
deliquescent, deep red ma.ss ; the sodiui/i salt, is almost 

black with a metallic glance. 


Theory of Indicators. Salomon' F. Agree {Amer. Chevi. /, 190b, 
39, 649 — 650), Julius Stieglitz (iW., 651 — 653). — With reference 
to this controversy (compare Abstr,, 1904, ii, 17 ; this voh, i, 433), t e 
authors, starting from different points of view, have now come ^ 
similar conclusions regarding the theory of indicators. These cone u^ons 
have been already put forward (this vol., i, 423). 
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nit, orv of Indioatoifti and the Beactions of Phthaleins and 
■ ^Salts. II- Salohok F. Acerb and E. A. Slagi,e {Amer. CKem. 
39, 789 791)- — Acrce (this vol., i, 423) has stated that the 

t source of the colour of salts of the phthaleins is the phenol sSlt 
f ft ouinone compound. 

” Tt is now pointed out that Orndorff has obtained coloured salts of 
• thvlaallein and its tetrachloro-derivative, whilst such substances 
nolphthalein methyl ether and tetrabromophenolphthalein ethyl 
- dissolve in alkalis to form colourless solutions. The sodium salt 
'f fluorescein ethyl ether yields an aqueous solution which is much less 
° t lolv coloured than are solutions of fluorescein salts. The alcoholic 
Solution of this salt is only faintly coloured at from - 15“ to 0°, but 
I colour increases as the temperature is raised tor 80°, and decreases 
” as the temperature is lowered. When this sodium salt is treated 
S°ethvl iodide, it yields a mixture of the colourless phenolic diethyl 
and the coloured quinonoid diethyl ether. 

All these facts are discussed in the light of Aeree’s theory (loc. cit.), 
and are shown to be readily capable of explanation. E. G. 


Conversion of Carboxylic Acids into their Aldehydes. 
Geoiic MEati.su (Ber., 1908,41, 206-1 -2066).— In the course of his 
.studies oil the synthesis of perfumes, the author has repeatedly found 
it necessary to convert hydroaromatic acid.s’into the corresponding 
aldehydes. As the reactions employed previously for such conversion 
give only poor yields and are therefore unsuitable for the purpose, 
a new method was required. Ooe giving in the case of hydro- 
avoiuntic acids 50% to 80% yields of the aldehyde hn.s now been found 
in the following serie.s of changes. The carboxylic acid, E-CO,H, is 
converted by way of the chloride, R'COCl, anilide, K-CO'NHPh, 
and phenylimide chloride, 'R-CCllNPh, intiy the diphenylamldine, 
R-C(Nrh)-NHPh, which is reduced by means of sodium and alcohoi 
to the diphonylmethylei^iamine, Pv-CII(NllPh).^; this, when h^ted 
with dilute mineral acids, is hydroly.sed, forming the aldehyde, R’CHO, 
and aniline. The method is les.s suitable for the formation of aldehydes 
from arom.atic or aliphatic acids; henvaildehydo is obtained from 
benzoic acid in only a 20% yield, whilst with many .aliphatic acids the 
yield of aldehyde is still smaller. The amount of aldehyde formerl 
appears to depend on the stability of the diphenylmcthylonediamine ; 
in many cases, this is decomposed by tho reducing agent with formation 
of the bchiff’s base, R-CHlNPh, which is then fur*er reduced, and 
hence docs not yield tho aldehyrle on liydroly.sis. 

i^-cyclofferanic acid, prepared by fis- 

sion of water from ketodihyclix)cyc^ogeniiuc acid (Abstr., 1905, i, 349), 
is obtained in two ster'^oisomeric forms, ni. p. 7i) — 76° and m. p. 
83—84°, which form two ayiilides^ m. p. 178° and m. p. 143 — 145 ' 
respectively. A^-cycloCitral, obtained in a 60 — 70% yield 

from tbe anilide, m. p. 178°, is an oil, b. p. 53 — 54°/4 mm. or 
<6^/12 mm., and has a suffocating odour of carvone. 

a-cyc/otleranic acid yicld.s an anilide, in. p. 157 — 158°, from which a 
mixture of a- and p-cycloi‘\in\\ is obtained in a 60 — 80% yield. Whilst 
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the conversion of a-o^^ogeranic acid into the aldehyde is thus accom 
panied bj a transmigration of the ethylene linking, ^-cyc/ogeranic aci,, 
is converted by way of tho anilide, m. p. 162°, into ^-cyc^otitral qjj]^ 

Transformation of Carboxylic Acids into their Aldehydes 
Hermann Staudinger (Jter.^ 1908, 41, _ 2217—2219, Compare 
Merling, preceding abstract). — Carboxylic acids may bo converted into 
(.Iieir corresponding aldehydes as follows : tho imide chloride is treated 
with magnesium, whereby a Orignard compound is formed ; water 
decomposes the latter, yielding a Sclliil’s base, from which the 
aldehyde is obtained by treatment with dilute hydrochloric acid, 
thus : 

R'C<SgCl R-C<h^‘' H'CHO + NHA, 

The reaction has been carried through . with the imide chloiido 
obtained from benzanilide. The imide chlorides derived fi’cm 
ozanilide and rjic-butyranilidc react with magnesium, but the aldehydes 
have not been obtained. 

The imide chloride, CIIMco'CCKNPb, prepared by acting on 
fsobutyranilide with pliosphorus pentachloride, is a colourless jiquid, 
b. p. 101 — 103°/I3 mm,, which decomposes slowly. 

The imide chloride, CHPb/QCKNPl), derived from diphenyl- 
acetanilide, forms compact crystals, m. p. 94 — 95°. W. H. 0. 


Anisylidene Chloride. Hans Schmidt {Ber., 1908, 41, 
2331—2332. Compare Hoering and Baum, this vol., i, 527).- 
Anwjlidene cldoride is probably formed by .the action of phospbonii-i 
pentachloride on anisaldebyde, but is best prepared by boiling 1 mol, 
of anisaldebyde with a little more than 1 mol. of tbionyl chloride ami 
^bout an equal volume of benzene for several hours under reflux, witli 
exclusion of moisture. It has m. p. 20°, p. 130 — 132^13 imn. 
134714 mm., and is unstable. It is readily hydrolysed by cold water 
or alcoholic potash with formation of anisaldebyde. 


J. 0. C. 


Preparation of Aromatic Hydroxyaldehydes and Partially 
Alkylated Polyhydroxyaldehydes by Fission of the Corre 
spending Alkyl Derivatives. Camille Dueytus (D.K.-P. 1930^)8 . 

The well-known action of aluminium chloride on mixed ethers, mb 

.as plienetole, baf been examined in the case of aromatic aldehydes 
containing .alkoxyl groups, with the result that these substant."' 
have been converted into the corresponding hydroxyaldehydes. 

Veratraldohyde, when dissolved in benzene or toluene and treated 
with re-.siiblimed ahiiuinium chloride, furnishes a inixtme 0 
3-dihydroxybenzaldeliyde, 4-hydroxy-3-methoxybenzaIdeli} de, 
wovanillin. n i i/lf 

Anisaldebyde, when similarly treated, yields p-hydroxybe^.a^^e^y 


New Cyclic Ketones. Gustave JJlanc (Bull. Soc. * 
[iv], 3, 780— 78fi). -These ketones were prepared by wc p 
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1 eady (Abstr., 1907, i, 710),namelj„by heating the corresponding 

] tituted adipic or pimelic acid with acetic anhydride and distilling 
1* Anhydride first formed. 1 : l-Dimethylci/cfopentan-5-one,. h. p. 
prepared from oa-dimethyladipic acid (Abstr., 1906, i, 523), 
oxime, m. p. 69°, which crystallises from light petroleum. 
tSn condensed with benzaldehyde in presence of alcohol and sodium 
droxide the ketone gims 1 ; l-dimethyl-i-bemt/lidenecjclopenfan-S- 
' « m p- which separates from light petroleum in bulky crystals. 
™.*’pj.)jpyl5yc;opentan-5-one, obtained from wopropyladipio acid 
iTbstr 1905, i, 681), yields a semicarhazone, m. p. 199—200° (com- 
are^Bouveault and Locqoin, this vol.,i, 173). 1 ■A-IHmothylcyclopmtan- 
4 oiie b' P- — 154°, obtained from /S)3-dimethyladipio acid, is a 
mobile liquid, and has an odour of camphor, benzaldehyde, and 
mcnthone; its semicarhazone, m. p. 178—179°, crystallises from 
ethyl alcohol in colourless needles. 1 : l-Dimetbylc!/c7ohexan-5- 
one obtained from /3/3-dim6thylpimelic acid (compare Le.ser, Abstr., 
189!) i, 7d3), gives a semicarhazone, m. p. 203°, which crystallises in 
colourless needles. The 2-(or i-)benzylidene derivative of the ketone, 
m p. 56°, separates from light petroleum in bulky, nearly colourless 
crystals. On reduction with .sodium and alcohol, the ketone yields the 
corresponding hexanol (Orossley and Renouf, Tiuns., 1905, 87, 1487). 

1 ; 1 ; 4-TrimethyIoi/clohcxane-5-onesemicarbazone (Abstr., 1907, i, 

1 10 ) crystallises in colourless needles. T. A. H. 

Products of Condensation of o- and p-Nitrobenzyl Chlorides 
with Acetylacetone. H. Mech (Compt. rend., 1908, 146, 
]409_.1411), — The author has prepared derivatives of 3-/>nitropheDyl- 
;3.butanone and of di-o-nitrobcnzylacetylacetone which he described 
recently (Abstr., 1907, i, 63). 

b--^-Xitrophenyl-^-huUjmonesemicaThazone is a white powder, m, p. 
198'5°. When 3p-niti’ophenyI-/8-butanone is reduced with zinc an# 
liydrnchloric acid, it yields S-p-aminophenyl-j^ bwianone as a yellow 
mass, m. p. about 195° (decomp.). The semicarhazone forms colourless 
crystals, m. p. 153° (decomp.). 

.From the oil obtained along with di-o nitrobenzyl.acetylacetone, it 
was not possible to isolate S-o-nitrophenyl-^ butanone, but the oxime, 
m, p. 97°, and the semicarhazone, m. p. 109 — 170°, were prepared. 

J. c. c. 

Preparation of m-Nitroacetocatechol. FaHewebke vorm. 
Metster, Lucius i Uuunixg (D.K.r. 195814).— When piperon- 
aldehyde is tre.ated successively with nitromethane, bromine, mcthyl- 
alcoholic potash, and acids, o>nitroacetopiperone, 

CHjOjICgl I j-CO-CIlj- XCj, 

is obtained, yellow leaflets or needles, m. p, 173°. oi Nitroacelo- 
vemirone, C 5 H 3 (OMe)^-CO-Cn,-NO.„ needles, m. p. 144°, is produced 
from "veratraldehyde by a similar series of operations. These 
nitrated ketones, on tre,atmcnt with aluminium chloride in benzene or 
toluene, lose their methylene and methyl groups respectively, and 
give rise to lonilroacetocatechol, C|.ll 3 (OH).,'CO'CHj‘NO.,, yellow 
ei}stal3, blackening at 170 —180°, and decomposing .at 188°. On 
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reduction, this compound tonishes aminoAoeiocatechol, wliid, is 
importance iu<»Qnexion witnihe synthesis of bases of the adrenal ™ 

group. G £“« 


Identity of Methysticol and Piperonyleneacetone ' 
WiNZHEiHEK {Ber., 1908, 41, 2377— 2883).— According to Pour ® 
(Abstr., 1889, 278; 1890, 257), methysticol, a derivative f 
mothysticiu obtained from Piper methi/sticum, is identical with n' ° 
onyleneacetone, ClIjXX^iCeHs-CHiCH-CHiCH-OOMe, synthesised 
Scholtz (Abstr., 1895, i, 4G9). Pomeranz, however, states tl t 
methysticol has m. p. 94° and is readily soluble in alcohol and ethet 
whilst SchoUz’s compound is described as having m. p. 89° and heinij 
only slightly soluble in these solvents. The present author, havin' 
obtained a quantity of methysticol in the course of other work has 
prepared piperonyleneacetone, and on' comparison finds the two 
substances to be identical, having m. p. S9'5 — 90° separately and 
when mixed. The phenylhydrazone has m. p. 152_152’5’ (up. 
Scholtz, loc. oil.)', the semicarbazone, m. p. 199— -199-5° ■ tjj 
benzylidene derivative, golden needles, m. p, llO-lmo 

forms a phenyl/iydrazone, crystallising in golden needles tn i' 
187-5 — 188°, The piperonylidene derivative, yellow’needles 

m. p. 195°. ■' ■’ 

Dipiperonyleneacetone (iiiperouylenemethy.slicoI) h.as m j, 
203— 204° (198— 199° ; Scholtz). ' 

The following derivatives of piperonyl.acraldehyde were prepared- 
the m. p. in' brackets; are those given by Ladenburg and Scholtz 
(Abstr., 1895, i, 42) or by Scholtz and Kipke (Abstr., 1901, i, 508). 
The phenylhydr.azone, m. p. 163 -164° (160°); the semicarbazonei 
m. p. 234° (226°) ; o-toluidide, m. p. 92—92-5° (94- -95°) ; p-toluidide, 
• 1 . p. 139 - 5 — 140-5° (138°); acetophenone derivative, m. p 137-5° 

G, Y. 


Derivatives of Phenyl /1-Naphthyl Ketone. Gustave 
Perkiek and Cac.lk {Bull. Boc. chim., 1908, [iv], 3, 7.96-739),- 
Phenyl /1-napbthyl ketone, regenerated from its additive product with 
aluminium chloride (Abstr., 1896, i, 353), furni.shes (1) an oait’me, m, p, 
133°, which separates from .alcohol in colourless, silky crystals and is 
insoluble in waAcr, soluble iu alcohol or toluene, and scarcely so in 
light petroleum; (2) A phenylhydrazone, m. jj. 123°, which fornis 
faintly yellow crysLal.s from alcohol, reddens slightly on expo.sure tn 
air, is paramagnetic, and gives a green coloration with sulphuric acid, 
and ( 3 ) a straicarhazone, m. p. 175°, which forms colourless cry-stals 
from alcohol. On reduction with .sodium amalgam in alcohol -at 60°, 
the ketone furnishes phenylnaplUkylcarbinol, m. p. 83°, which crystal- 
lises from alcohol in colourlo.ss, silky needles and is diamagnetic ; the 
benzoyl derivative, m. p. 1 10°, forms silky needles from alcohol and is 
diamagnetic. With the exception of the phenylhydrazone, all these 
derivatives, like tiie ketone, give red or orange-red colorations with 
sulphuric acid. T. A. H. 
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Preparation of 3r4-DihydroxypJienylglyoxime and 3:4r 
nilivdroxyphenyl®l^yl6^y®*i*“®®' Chemische Fabkik adf Actien 
/V0B5I. E. ScHERina) (D.R.-P. 195655, 195656, 195657). — When treated 
excess of hydroxylamine, preferably on warming, the 3 : 4- 
dihytJroxyphenyl alkyl ketones of the type 05H3(0H)2-C0*CHXE 
/where X is hydrogen or alkyl and R a halogen) give rise to substituted 
llyoximes haying the general formula 0,iH3(OH)j'C(NOH)-CX:NOH. 
These produets are of importance as the starting point in the prepara- 
tion of bases having hmmostatic proper tie.s. 

•^-^-Dihidroxyphenylglyoxi'me, t!jIl3(OH).2-C(NOH)-CHiXOH, white 
needles, in. p. 155 — 186°, is produced by warming lu-chloroaceto- 
cateehol with an aqueous solution containing hydroxylamine hydro- 
chloride and sodium carbonate. This compound is also produced by 
the action of hydroxylamine on w-aminoacetocatechol or dimethyl- or 
diethyl-u-aminoaeetocatechol. This reaction is especially remarkable, 
as it does not take place withaminoacetone or the dialkylaminoacetones. 

This condensation occurs most readily in dilute acetic acid, and may 
also be effected with methyl-or-aminoacetocatechol and piperidylaceto- 
catechoL 

4 • i-dihdroxyimnylmelhylglyoxime, 

0,iH3(0H)3-C(N0H)-CMe:N01I, 

white needles, m. p. 201 — 202°. G. T. M. 


Constitution of Some Derivatives of Diphenylmethane and 
Preparation of Some o-Diamino compounds of the Same 
Series. Henri Duval {Compl. rend., 1908, 140, 1324—1326). — 
The constitution of acetyldiphenylmelhane and dinitrodiphenyl- 
methanedicarboxylie acid, described previously (this vol., i, 277), and of 
dinitrodiacetyUUphenylmethane is establi.shed. 

The first compound must be 4-acetyldiphenylmethane, since, otf 
oxidation, it gives benzophenone-4-carboxylio acid. When 2 ; 2’- 
dinitro-4 : T'-diaminodiphenylmethane is converted through the diazo- 
re.iction into the corresponding dinitrile and the latter hydrolysed, 
the 2 ; 2'-dinitrodipheDylmethane-4 ; 4' dicarboxylic acid produced is 
identical with the acid formed by nilratng diphenylmethane-4 : 4'- 
dicarboxylic acid. 

When 4 : 4’-diacetyldiphenyl methane is nitrated at - 10° with 
colourless nitric acid in the presence of sulphuric acid, 2\2'-d{n{tro- 
i:i-duicetyldiphenylmethane,VH.^{V,^H^k.c''SO.^).,,is{oTmedia yellowish- 
white needles, m. p. 151°, which give an oxime, m. p. 224°. The 
position of the nitro-groups in this compound is fixed by the facts 
that on oxidation by sodium hypobromite and esterification of the 
resulting acid, the ester produced is identical with that formed by the 
oxidation of ethyl 2 ; ?/-dinitrodiphenylmethane-t ; 4'-dicarboxylate, 
and that 2 ; O'-dinitrodipheirylmethane- t : 4'-dicarboxylic acid is pro- 
duoed-by the prolonged action, of a mixture of nitric and sulphuric 
acids on 4 , 4'-diacetyldiphenylmethane. 2 :2'-Diamino-i : i'-diacelyl- 
'■‘phnylmethans is formed by reducing the corresjronding dinitro- 
erivative, and crystallises in yellow needle.s, m. p. 166°. When 2 ; 2’- 
c initro 4 ; 4 -diaminodipbenylraGthane is diazotisod and treated with 

VOL. XCLV. i. y y 
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cuprous cyanide, 2 ; i' dinitro-i : i'-dicyanodiphenylmelhane, 
CH,[0„H,(N0,)-CN]„ 

bright yellow crystals, m. p. 195°, is formed. This on reduction 
2 ; i'-diamino i : i'-dicyanodiphenylmeOmne, yellow crystals, in, p 
2 : ^'-Dinilro-i : i'-diacetyldiaminodiphenylmethane, yellow crystals ra 
229°, is formed by the action of acetic anhydride on the amine, ajjj 
when reduced gives 4 : i' diacetyl i : 4 ; 2' : i'-tetra-aminodiphenyhnHla. 
Cn 2 [C 5 lT 3 (NHAc)-NH.J.„ white needles, m. p. 244°. • E. y 

Tribromoresoquinone [m-Benzoquinone]. E.ichaed Meyer an l 
Kukt Desamari (Ber., 1908, 41, 2437 — 2445). — Expeiimcnts arebeinl 
made with the object of preparing simple mcta-quinones. The present 
communication deals with the m6ta-t|uinone first described by Leiber 
mann and Dittler (.Toiirn,, 1872, 297), namely, tribromoresoquinotie 
This compound has been carefully analysed and its mol,-nt. deter- 
mined; the results obtained show definitely that the compound his the 
molecular formula CjIlO.jBrj, and not the bimolecular formula proposed 
by Benedikt (.Abstr., 1879, 65, 464, 717), and that its 
chemical properties are best repiesented by the iiniiBseJ 
formula. Tribromoresoquinone po.sseages the characteristic 
properties of quinones ; thus it liberate.? iodine from 
potassium iodide. 

It is reduced when treated with hydro-xylamino and 
phenylhydrazine, yielding tetrabromodiresorcinol (compare Benedikt 
loc. eit.). The results of uiol.-wl. determinations agree with the 
formula Cj„IIjO,jBiq assigned hy Benedikt to this compound. 

MI H, G, 



Synthetical ;)-Dialkylated Dihydroxyquinones. Bmiz .Fichteb 
{Annalen, 1908, 361, 363 — 402). — It was shown previously (Fichter 
and AVillmann, Abstr., 1904, i, 678) that certain red, crystalline 
by-products, obtained when metallic sodium i.s used instead of sodium 
ethoxido as the conden.sing agent in the synthesis of etliyl alkyloral- 
acetates from ethyl oxalate and esters of monobasic fatty acids, are 
dihydro-xyquinones derived from y>-dialkylbeuzenes. Thus ethyl oxalate 
and ethyl propionate yield (Uhydi'o.xy-/)-dimethylben 2 oquinone, 

The mecbani&in of the synthesis lias now been studied, xand a number 
of derivatives and hydrolysis products of dihydroxy-/Mlifilk)dbeiJzo 
quinones are described. 

The dihydroxy-y;-dialkylbenzoqainon€s cannot be formed by way oi 
the ethyl alkyloxalacetates, since they are obtained only when sodimii 
is employed as conden>ing agent, whereas the ethyl alkyloxalacetate 
formation takes place most easily with sodium ethoxido ; on the other 
hand, ethyl oxalate and ethyl acetate do not form a dihydroxybenzo- 
quinone even with sodium. ^loreover, whilst the fermatiou of ethyl 
alkyloxalacetates takes place only with ethyl propionate and eth)I 
butryate, and not with ethyl mvalerate, dihydroxybenzoquinonos are 
formed, not only from these three esters, but also from ethyl a-hexoatc, 
n-heptoate, phenylacetate, and hydi*ociaiiamate. According to Claisen = 
view of the action of sodium on ethyl isobutyrate (Abstr., 1897, i, *^9-/1 
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first product of the condensation of ethyl oxalate and ethyl butyrate 
1 priis of sodium must be an a/? diketonic ester, formed according to 
: CH^lfit-CO^Et + C^O^Et., _+ Na^ = Cll^KfCO-CO-COjEt + 

' ‘ In agreement with this, it is found that the yield of 

atom of sodium 
oxalate with 


oXaOKt. 


Vb droxyquinouo is greater when 1 mol. than when 1 ato 
^nployccl for the condensation of 1 mol. of ethyl 


uiol of ethyl hutynrte, whereas 1 atom of sodium suffices for the 


IS 


cmplojo'l 

1 mol. of etlijii , 

l-icetate synthesis with the same amount of two esters. It 
'orisidered that the synthesis under discussion takes place by way 
if the o/3 diketonie ester, which undergoes ring condensation, hydrolysis 

llie ester grouping.^, and loss of carbon dioxide ; 

" 5CII,EfCO-CO-CO,Et CHEt<CO^ 

ClIEt<COyH(OH^>ClIEt. 

1 Syntliesis of }Ji/iijdrox;/-p-diallc>/lbemoquinones.~[With Euges 
\yj.jj 5 j_Tbe following derivative.s of dihydroxy-;i-dialkylbenzo- 
(iiiiiiones, previously described, have now been prepared. 

Dthjihoxij-f-xyhquinone diacetate, crystallises in yellow 

iicedle.s, m. p. 14d'5", and on reduction with zinc du.st and glacial acetic 
acid yields tetra-acetoxij-'p-xylene, C\aHuO,|, crystallising in white 
needles, in. p. 242°. 

Diltjdi-oxij-\>dihoprojyylbenzoqtimone d lOettzoate, CjalloiOa, crystal- 
lises ill yellow needles, m. p. 220-’. 

Dihyiroxy-^-di -a-bvtylbenzoquinone, 0 ^ 11 ^ 1 , 04 , prepaied from ethyl 
o.f.iliite and ethyl »i-liexoatc, separates from glacial acetic acid in red 
ciystnls, lu. p. 175" in a sealed capillary tube, forms in aqueou.s alkalis 
a violet, in conceutrated sulphuric acid a dark blue, solution, and when 
boiled with .aqueous sodium hydroxide undergoes the succinic acid 
hyJrolyi-is. The diacetale, Cjj.tl., 40 ,i, forms yellow ueed.le.?, ni. p. 6C°. 

Dihiidi'oxy-\>-dijJieriylbenzoq>ihione, livepared from ethyl 

phcnylacetate and ethyl oxalate, forms violet-brown crystals, decomp. 
280—300°, gives with atpicous alkali.s a violet, with concentrated 
sulphuric acid a brown, coloration, and dyes mordants more feebly 
than the dialkyl compounds. 

Dihydroxtj-^dibenzylbenzoquinoue, Cj^llj.II^, pvep.ared from ethyl 
hydroeinnamate and ethyl oxal.ato, crystallises in red leaflets, m. p. 
225’ in a se.nled tuh5, gives colorations similar to those of the preceding 
substance, and is a strong dye. The diacetate, C..jII.,,iO,;, forms yellow 
needles, m. p. 182". 

3, Synthesis of Dikydroxy-f-dialkyiqiiinoiies . — [With Max Jf.t^er.J 
—Comparative experiments on the inlluenco of different solvents and 
of different alkyl group.? on the formation of dihydroxy -^i dialkylbenzo- 
quinones show that better yields are obtained in benzene or toluene 
than in ethereal solution, tiiat methyl oxalate and melliyl butyr.ate give 
better yiehls than the ethyl or amamyl e.sters, and that ethyl oxalate 
condensed with methyl ixovalcrate gives a better yield of the dihydroxy- 
beiizoquinone than a mixture of the methyl esters, a mixture of the 
ethyl esters, or a mixture of methyl oxalate with ethyl isovaleratc. 

he reaction takes j-il.ace more ea.sily with tho isovalcrate than with 
tile butyrate. 

'/ y - 
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8. Hydrolysis of Dihydroxy-p-dixyloquiTione and Oihydroxy-p-fi^i] i 
benzoquinones— [With Hans Kappelee.]— When boiled with sodii 
hydroxide in aqueous solution, dihydroxy-p-xyloquinone yields s niBthv! 
ethylsucchiic acid, m. p. 178“, and os-methylethylsuccinio acid, u' 
99 — 100“ These two acids are obtained also by the hydrolysis of 
a-keto-y3-methylhexolactone-y-carboxylic acid (Fichter and PreisweiV 
Abstr,, 1902, i, 443) by means of boiling 5% sodium hydroxide. H,,,’ 
hydrolysis of dihydroxy-p-dietbylbcnzoquinone in the same maiiact 
leads to the formation of s-sthylpropylsuccinio acid, , u 

174 — 176“, which forms a barium salt, CgHj^0.jBa,H20, and an etU 
ester, colourless oil, b. p. 131 — 135“/16 mm., and asedi 

jjropylsuccinio acid, which cry.-tallises in stellate aggregates, m. n 
97 — 98“ These ethyl propylsuccinic acids are obtained also bv 

hydrolysis of a-lKto-fi-etliyllieptolacione-y-carboxylic acid, ^ 

which is formed by heating butyrylformic acid with 75% sulphuric acid 
crystallises in colourless needles, m. p. 110 — 111“, and gives an intense 
red coloration with ferric chloride. 

4. Hydrolysis of Dihydroxy-p-dikopropyllsnzoquinoiie ami Dihtjdm-f 
thymoquinone. — [With Heinrich (jLASER.] — T he hydrolysis of 
dihydroxy-pdiisopropylbenzoquinone with boiling dilute sodium 
hydroxide leads to the formation of two isopropylisobutylsuccink aekk, 
which are not identical with Beatty’s acids (Abstr., 1903, i, 72G). 

woPropylisobutylsuccinic acid, OjjH.jjiO.,, m. p. 185—186° 
crystallise.s from hot water in colourless needles, or from cold water 
separates in crystals containing H^O. The calcium salt, 
C„H„0,Ca.H,0, 

is colourless. The anhydride, OjjHjjOj, formed by boiling the acid 
with acetic anhydride, is obtained as a colourless oil, b. p. 150712 mm., 
and when boiled with water yields the acid, m. p. 185 — 180°. 

fsoPropyltsobutylsuccinic acid, m. p. 124“, crystallises from water in 
cubes, is volatilo with steam, and can by extracted from the aqueous 
distillate by ether. The barium, C|,Hj30^Ba,2H.p, and calcium, 
C„H,,0,Ca,2H,0, 

salts were analysed. The anhydride is formed when the anhydride 
of the acid of higher m. p. is ilistilled under the ordinary pressure; it 
is a slightly yellow liquid, h. p. 264 — 266“, and when boiled with 
water yields the acid, m. p. 124“ Whon heated with 18% hydrochloric 
acid at 180 —220°, the acid, m. p. 124, is converted into the and, m, p. 
185—186“ , . 

iflelhyldiaviinothyinoquinone, C,,Hj,^OjNj,, prepared from ethylaminc, 
forms violet-red needles, in. p. 116“ 

On hydrolysis with sodium hydroxide, dihydroxythy moqumone 
yields two ethylisopropylsuccinic acids, F.thyh'soprop}’ 

succinic acid, m. p. 210°, crystallises from water ir. colourless nee es, 
and form.s a calcium s.alt, OjHj^OjCa.HjO. This acid can bo prepaie 
also by condensation of ethyl ethylmalonate with ethyl a-bioinn 
valerate by means of sodium ; the intermediate ethyl tricarboxy a e, 

has b. p. 164“/12 nmi. 
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p 960 ^ „y, talli.es In cubes; the 
frf/tiwwi salt, O^Hj^UiV/aiiljO, forms long needles 
Pihyd,o.ytoinq«inones are best prepared by the action of metbvl- 
,„A,c on toluqumone and Ijydrolysie of the totra-acetate of this when 
the r..<^ollm« tetrabydro.rytoh.ene .e rapidly oxidised by air to the 

ililiyditn'l’lnbiqumone. ■' ““ ™ 

Bi-MMlhtjlamiwtoluquiwme, NHMe-CJIO t 

tevn'ciystalUne powder, m.p. 2350. ThelZ-ar^te " 

CeHMe(OAc),, 

....ysfalliscs .n needles m. p. 19S- This tetraacetate differs from the 
j«ft)-ktedeon,i»«nds.„ that .ts .ilkaline solution docs not become 
eolo.utecy<>n o«pro!Dngo,Uo,l.ng; tbo pro,|«ct is a black, syrupy 
mss, from winch a cry.stalline nc.d could not be isolated. G 

Preparation of o/S-Dihydroxyanthraquinonea and 
Jydroxyanthraqumonesulphonic Acidg. K WnnrK.v.^ i ri 
UR..P 195874) -The 1:6- and 1 : 7.anthraq„^no„3pLn,b 
c.ds when heated under pressure w.ih water, calcium hydroxide 
oteam n.li-ate, and calcium chloride yield a mivtnre of i a ' 
ud 1 : 7 dihyd.'oxya..ihr.^uinone.5 ami an intennediate hydroxy^ 
atliraijiuuocesulpnonic acid. q T JX 

Preparation of Halogen Derivatiyes of Benzanthrono 
mens .t SoPAj.tBRnc (D.R.-P. i<,d 95 <j. Comp,are Ab “r ! 
W }Tllow needles or leadets m p 

, 0 , IS obtained by brominat.ng benranthrene in acetic acid so utiou' 
lilormation of bensanthrone in the same medium leads to the o ma 
n of two diohlojvbenaanthrones, which are .sep.rated by fractioZ 
IBtalhsation from acetic anhydride, ehioial kohV 

f r 

u, \,ii s tif ir 

tam^horoSd t ~nSSfrhe"h 1 

"I't'eas the former series give'rke\o” t'hd'''“''%‘’^ 

wid. ^ iialogen derivatives of this 

G. T. M. 

•'• 772 , Oomparr Abstr i90 I'’*’®' ^^7, 

t-iO-^380’ in sealed tulics’ with ’ ^“''i 

“ K almost coiapletelv tnn f d'-fua'd potasM’um hydroxide, 

...to a mixture of plla.s.dum 

>'“.oeol ill cuptuio of one of the rings 

'■““ft*, add. Tie I and the other fro- 

two acids aro readily sepai.aled, since the formm- 
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is precipitated from its alkaline solutions by carbon dioxide 
moreover, it is not esterified by hydrochloric acid and alcohol ’ 
The campholio acid obtained has a + 46'6‘’, differing somewlut f . 
the value +49'8° obtained by Montgollior (Abstr., ISTg 
from 36 grams of borneol. 2S-5 grama of crude cfimpliolie acid 1 11 
grams of isoeainpholic acid, 3 30 grams of borneol, and some nei t 
oily products are obtained. ],; ,, '' 


Compounds of the Citronella Series, Carl 1). IIabhhv , 
Alfreo Hiumf.i.mann (Air., 1909,41, 21,97—2190. Compare this vdi 
i, 714). — An investigaliou of the ozouides of citrnnell ildehvl ' 
citronellol, and citronellic .acid. The.se compounds decompose aheii 
treated with water, yielding acetone and /3-methyladipic acid, except in 
the case of the ozonide of (•.itronellol, when .acetone, but not /?met!ivl 
adipic acid, is obtained. TJie quantities obtained are 2 ], .32 
02% of acetone, and 0, 35, and 59% of iJ-methyludipic acid rp.spect'ivelv 

The quantities of acetone obtained cIo.sely correspond with those of 
^-methyladipinic acid. From these result.s, the authors coiifidei- 
it highly probable that compounds of the citronella scries wliicli hare 
hitherto been regarded .as simple substances are mixture.sof compounds 
of the citronella sorie.s, CH.j:CMc-[CH._,].^'t'H.Me'CH„R, with those ot 
the isomeric rhodina serie.s, C^Io.,;Ct^[CH,,],•Cl^^Ie■CH ,li. p,,,. 
example, ordinary citronellaldeliydo is probably .a mi.xture of a 
compound having the formula assigned by Barhicr (Ab.str,, 189', i 
537) and Harries (.Abstr.. 1901, i, 730) to citronellaldehyde, iiame'lv' 
CHjiCJIe'[CH,,]j'C'H.Me-CH%CHO, with .a suhstauco Imviiig the 
constitution a.ssigned by llonvcanlt (Abstr., 1900, i, .152) to the 
aldehyde derivul from rliodinol, n.amcdy, 

C.\le.;01I-[ClI,]_,-CILMc-CH./CII0; 

the latter formula was originally given by Tiemanii and flchmijt to 
citronellaldehyde (.Abstr,, 1.997, i, 198). From the iiinuitities of 
acetone obtained from the v.ariou.s ozouides, it follows that orlinuiv 
citronellol contains about 20",', of rholiuol, ciuonellaldehydt; abo'.it 
40 % of rhodinaldehyde, whilst citronellic acid contain,? about 60'% of 
rhodinic acid. 

The ketonic suh.stances which wouhl re.Milt from the ozuiides of the 
citronella seiies (CIHiO.Mc'CIl., . , .) on treatment with water, namely, 
X'ltHj'OH from i-ilronellol, X'OUO from citronoll ddchyile, ami 
X'COjH from citronellic arid, where X = Mo■CO■[dL,],,•ClUIe■CH_,-. 
wel■e not isolated. 

This assumption explains why Ticmanii and Schmidt {loc. at.) 
obtained only 50 ’,j of f.s-opiilcg.>l on treating the nbleliyde wdtb acetir 
anhydride, .and why only onehalf of the citi'oiiellaldimetliylaeetal 
when oxidised witli potassium penn.ang.auate is (;onverted into the 
dimothylscmiacetal of /f.mctlivladipic acid (Ifarries and SLhauweekn', 
Abstr., 1901, i, 448). 

The compound obtained by acting on citronellaldehyde with os'M 
is an ozaiii'le jKroxi'U, C,„ll ,%)5 (compaio Langheld, Abstr., 1906, i, 
226) ; it is converted by .sodium hydrogen c.irbonato solution into the 
normal ozonide, (Jj,jll,.,0,,. The ozonide, obtained liypimsing 
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jdto a solution ot the aldehyde in carbon tetrachloride, is a nour 
"^bsive, colourless, syrupy liquid with an unpleasant odour. 

\ii oMnide peroxide of citronellic acid, CjjHjgOj, is formed when 
bg is passed into a solution ot the acid in carbon tetrachloride 
(jl the solution no longer decolorises a solution of bromine in 
"'tic acid. It is a slightly explosive, colourless, viscid liquid, which, 
''vkn tioiited with water, yields an ozonide, CjjHjgO^. An ozonide, 
)'i II 0-, is obtained by passing ozone into tiie solution in carbon 
p'tiachl™'*'^® until the latter becomes blue; it is similar in properties 
(P tlie ozonide peroxide. An ozonide of citronellol, CjcHjcO,;, is 
obtained by pas.sitig ozone into a solution ot citronellol in carbon 
tvacliloride ; it is a non-explosive, colourless, viscid liquid. 

W. H. G. 

A Hydrocarbon from isoPulegone. Uans Eupe and A. Ebeht 
iRtr I'lOS, 41, 2007 — 2071). — The action of magiiesinm methyl 
ioiiidt 01' isopulegooe leads to the formation of a tertiary alcohol 
which loses water with moderate ease. ' It lias been found previously 
(.\bstr,, 1906, i, 371; this vol, i, 133, 556) that tho stability of 
tertiary alcohols ot this series depends on the relative position in the 
molecule of the carhinol group and an ethylene linking, the loss 
of water taking place the more readily the nearer these are together. 

Thus 3-methylpulegol, ,and 2-methyl. 

caiwenol, f ! H I\f ^ Jj|^^CPrg. cannot bo isolated, as they 
lose water spontaneously, and 2-methyIcarveol, 

loses water with great ease, whereas 2-metbyldihydiociirvcol, 

ClI JIe<^y‘'f!^*l‘()||->Clt-C.Me:C 1 1,, 

iiKl homolliujyl alcohol, CHMe<~^^^^^^l“->CPr3, which docs not 

contain an ethylene linking, are stable, and lose water only with gre.at 
dilficulty. Hence it is considered that the new tertiary alcohol is 

3 - methylkojndeyol, CHMe<[:^' '^'~^’*^^^ ^|j*>CII-C.Mc:ClI.,. The 
liydrocarboii formed from this by loss of water must be Z-viethyl- 
X-' '''-r,wilImUene, CHMe<^}j’^p[j >C!I-C.Me:ClI.,, as the mole- 

uulai' refraction approximates closely to the calculated, which excludes 
the possibility of the presence of conjugated ethylene linkings. The 
i^ubstanees described may, however, bo mixtures cf isomerides 
(tompavo Wallach, this voh, i, 402). 

3'Methylfsopulegol, CulL^.,0, is a mobile oil, b. p. 93 — 94^ 12 mm., 
1)' 0'9108, 1’4699, [uji';’ 19'r)4^, has an odour resembling geraniol, 

iiud, oil Ireatmont with phosphorus trichloride in ethereal solution, 
^ cJdoro-3-methijl-\^''^'-in6iUheitet Cj,I[j.,Cl, which is obtained as a 
^uobilo, colourless oil, b. p, 92 — 93'’’/10 mm., gradually decomposing at 
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• 3-Mefchyl-A'''”"'-menthadiene, prepared by lieating tijp 

preceding chloro-compound with potassium acetate in alcobolj 
solution, or by converting the tertiary alcohol into its acetijl deiivativ' 
and distilling this under the ordinary pressure and again over sodlun,^ 
forms a mobile liquid having a slight odour of meutbene. ()f 
following physical constants, the first series is those obtained with tie 
hydrocarbon prepared from the chloro-compound, and the second wiij, 
that from the acetyl derivative, b. p. 180 — 185°/750 mm. or 9j or 
12mm.,D2«0'8401,«“ 1-4734, [a]“ -t-29-00“;b. p. 182— 184 /750 
or 95-97712 mm, D2« 08400, nS 1-4724, [a]™ 4- 46-27 

Ci. Y, 

Components of Ethereal Oils. Establishment of the 
Constitutional Formulae of Elemicin and isoBlemioin Fiiur,. 
Kicu W. SEM.ULER (Tier., 1908,41,2183 — 2187). — Elemicin (compile 
this vol., i, 557) is definitely shown to bo 3 : 4 : 5-trimetlioxy.l.aliji. 
benzene; fsoek-micin is therefore 3 ; 4 ; 5-trimethoxy-l.proi*iiyl. 
benzene. Elemicin, obtaineiJ by fractional distillation from tlie 
ethereal oil, has been further purified by treatment with coDcmti-ated 
foimic acid; it then has b. p. 144—147710 mm., D"" 1-061, Uj 
1-52848. isoElemicin, obtained from elemicin purified in this maniwr 
has b. p. 153 — 156710 mm., D’" 1-073, wp 1-54679. It is converted ty 
bromine dissolved in carbon tetracliloi-ide into iioehmicin diWomide 

OMe-C<pjQj{®|;^||>C-CHBr-CHMeBr, 

forming ciystals, m. p. 89—90“. W, H. 0, 

Preparation of Santalyl Camphorate. J. D. llusnri. (D.R.-P. 
193980 ). — Santalyl camphorate, yellow oil, D 0-9945/24°, is produced 
by beating methyl camphorate with 2 to 4 parts of santalol, 01 - 
tlio corre.sponding amount of sandal-wood oil at 150 - 200 ° for sevt-nl 
hours. The excess of santalol, or oil, is oxpolloJ in steam, and theiiev 
ester is obtained from the residue. G, T, 51, 


Reduction of Aliphatic Terpene Compounds. C. J. EsKL.tAR 
{Ber., 1908, 41, 2083 — 2087). — )3^ Dimethyloctaiie (Willstiittei- and 
Mayer, this vol., i, 383) is obtained by reduction of ocimene (vjn 
Romburgli, Abstr., 1901, i, 220), geraniol, or linalool with hydrogen 
in presence of nickel at 130°. When reduced -n-ith todiimi and 
alcohol, and thereafter treated with bromine, ocimene and myrcciie 
yield the same dihydro ocimene lelralromide, m, p. 88°. Hence ociuienc, 
a/fo-ocinieiie, and myreene are derivatives of the same ilecane. .1 
comparison of the pi-opei-tic-s of PI dinictbyloctane obtained witli tliose 
of Willstai ter and Mayer’s preparation shows that, whilst ocimene docs 
not contain cyclic terpienes, uiyrceue cannot be freed from tiiese. 

Reduction of geraniol with limited amounts of hydrogen le ids to the 
formation of decanol (Willstiitier and Mayer, loc. cit.), together wit 1 
a cyclic alcohol, J))* 0-906, which yields a phthidde, m. p. 

169 — 170°, and ia therefore not identu-al with r-menthol or th)iiio- 
menthol, and considerable amounts of a product, CjjHirG, ^ 
192 — 1947-22 mm., 0-8500, «[,' 1-4564. 


6, V, 
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PI pllandrene from Water Fennel Oil. Iwan L. Kondakofp 
1 • Chm-i 1908, [ii], 78, 42 — 46). — It has been shown previously 
F f tlio so-called natural phellandrene, obtained from water fennel 
■]' condsts of a mixture of a phellandrene and at least 20% of pinene, 

'■ .1 on treatment with hydrogen chloride, forms d-bornyl chloride, 
r " ntene dihydrochloride, and a mixture of liquid hydrochlorides. 

e when treated with alcoholic potassium hydroxide yield Kindt’s 
* ilior and a hydrocarbon containing small amounts of dipentene 
/ tT^r 1907, ii 099, 712, 713). These various products have now 
1 further investigated. It is found that, on treatment with 
(1ro''en chloride in various solvents, natural phellandrene yields 
Ibornyl chloride, with or without small amounts of dipentene 
r| ■ Irorhloride, formed from pinene, and an nnsaturated monohydro- 
chlovide sometimes together with a stable, liquid dihydrochloride, 
fumed from the phellandrene. An optically inactive hydrocarbon, 

p 177 ISS'’, D'’’ 0‘848, 1'47877, containing [xjssibly traces 

ofcamplieno and dipentene, is obtained from the nionohydroohloride 
and* from the stable dihydrochloride. This hydrocarbon resinifies 
rapidly on exposure to air, and forms a liquid nitrite, liquid bromide, 
and liquid dihydrochloride. As the hydrochlorides of pinene have 
smaller rotatory powers than the hydrocarbon, and as natural 
uliollandi'ciie yields bornyl chloride with [a]!;’ 28’3=’, the pinene 

contained in natural phellandrene must have a rotatory power not less 
than 35°, whilst the hydrocaibon, i/,- or /?-phellandrcne, must boil above 
173“ have a density less than 0'858, and he optically inactive. Tho 
constitutions of a- and ;8-phollandrene remain to be determined. 

G. Y. 


Ethereal Oils. Heinrich Habksel {Chem. Zeulr., 190S, i, 1837 ; 
frum (Jesdid/tsber, October, 1907, .March, 1908). — Acaroid resin 
oil is reddish brown in colour, and in odour resembles tolu- aud 
pei'u-b.alsaiii, D-® O'OGOO, O|,±0°, acid number 4’7, ester number 
37'5. Birch-leaf uil, yellow in colour and solid at the ordinary tempera- 
tare, D®" 0'8683, acid number 30, ester number 81, and from which 
a paraffin was obtained crystallising in leaflets, m. p. 49 — 50°. 
Coriander oil free from terpene has D'^ 0’878G, a,, -I- 9’5‘’, ester 
uiiiribei' 13'3. Oil of Cubebs, obtained from cubeben, D 0'941, 
I, II - 13 55°. Gnaiacum resin oil is a dark brown, aromatic-smelling oil, 
ivbich is not completely soluble in 90% alcohol, D” 0-9417, acid 
number 77, ester number 13-8, .and when warmed with ammoniacal 
silver solution gives a silver mirror. Rock-rose oil, obtained from the 
dried plant, is dark brown and has an unpleasant odour, D-^ 0-9296, 
arid mmiber 0, ester n'lmber 111 ; it contains neitlier aldehyde nor 
keione. Laurel-leaf oil has D 0-9361, o,, - 15-95°, aud, besides 7-pinene, 
pi'ob.ibly contains .some phellandrene. Celandine oil, from the dry 
plant, is brown and has a pleasant odour ; it solidifies at 30°, and has 
D'“0'9374, Oil of Frankincense, 0-8810, a,, -f 22 08°, acid num- 
ber 2, e.stei- uumber 15-0, contains an alcohol, C..,;IIj,0. Olihanol, 
'Vhich is a thick, yellow oil, b. p. 205—212°, I)-'* 0 O'sVo, a^, - 65-05°. 

J . V. E. 
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, Ethereal Oils. Sohimmel & Co. (Chem. Zmtr., lOQi; ■ 
1838 — 1840; from Geschaftsher, 1908. Compare Abgtr 
i, 782 — 783). — Ayapana oil has 1)'^ 0'9806, +2-92“ acid numi,,,', 

5 6, ester number 5'9 ; the yield of this oil from the leaves ot 
Eupatorium triplinerva from Ceylon, 1'14%. A fraction ol)tain s 
from camphor oil,b. p. 175'5— 17T‘’/703 mm.,D'^ 0’8470, a,, +:j9 7 -> 
contained a considerable quantity of d-liinonene with dipentcue {jjj 
of lemon from Java may occasionally be de.xtrorolatory up to +1';'. 
an oil not differing in properties from Java oil of lemon had 1)' j 0'9fi5s’ 
nj, +0'17“, a total content of 79'7'y, (C|„H[ 50 ), and was .sohihle 
1 vol. SO'J'^ alcohol. Oil of bergamot from Ischia Island does 
differ from the ordinary commercial oil from Messina ; it i.s hvownisl) 
green in colour and strong smelling, D*'’ 0'8S28, + 13", acirl mnnber 

1 '8, ester number 96'4, and coiTe.«ponds with 33-7‘'o linalyl acetate ■ 
non-volatile residue, 5'2'o. A small quantity of oil (yield, 2 9.p j 
distilled from the .seeds of IfemcGuiii nigtinUum iud the followini; coj. 
atauts ; 0'8738, a,, -I- 1", nfi 1 '42 102, acid inimbcr 3'7, e.<!c'i' riu^^iiv 

281'9, after .acetylation 31 1 '8, ,-ind dis.solved in 1-2 vols, 80" 
alcohol. Kobuschi oil from the young twig.s and le.ive.s of .Vitgiiolk 
Kohus had 0'94r)l, a„ - I'b", acid number 0’7, ester iiumbei' 4 3 
and contained citral and cineol together with about 16% anetliolo and 
probably also methylchavicol. 

Oil from Lavandula stoechas contains d-fonchone and (i-camplior, 
A sample of NinovU oil (from .Xfeltilcnca viridiflora) obtained from 
New Caledonia was pale lemon-yellow in colour, siiielliiig strongly 
like euoalyptol, and li.ad D*" 0'y284, a,, -1'17"; it contained about 
40% cineol. Oil of 8aviu does not contain pinene, thus eniibling any 
adulteration with turpentine oil to be detected. 

Canadian Snakeroot oil, from llio air-dried disintegrated root of 
Asarum canadense (Indian ginger root, wild ginger), yields 3 36';, 
of a yellowish-brown aromatic oil, I )' ’ 0'9o08, a,, - 22 ', 1'48537, acid 

number 3 7, ester number 1 lo'9, after acetylation 140'1, solublo in 
2'7 voLs. and more of 70%, tilcoliol. I'lic oil obtained from the root 
without the fibre (yield, 3 .S.'!''.',) is purer yellow in colour, and has 
D'® 0'9516, a,i -■2'83%r!;,' I’48j08,acid miinbor 3'7, ester number 117'6, 
after acetylation I37'2, and it dissolve.s in 2’3 vols. 70'% alcohol. The 
oil from the fibre of the root (yield, 1'20%) had L)’^ 0-9650, tt,, - 39'66’, 
Tiv 1 '50280, acid number 2'‘2, ester number 39'2, after acetylation 
110'2, and is not soluble in 10 vols, 70*% alcohol, but soluble in 


0-9 vols. 80'% alcohol. 

The residue obtained from the purification of American turpentine 
oil gives, when fr.actionatod, portions which are rich in /I-pineue, 
esjiecially the fraction, b. p. 164 — 106". 

American Wormsecd oil (from Chinopo'linm ambrosioides vav. 
anthelminticum) h,a.s D 0'9G — O'OS, and dis.aolves in 10 vols. iO , 
alcohol to a clear solution ; oils have, liowevor, for some time been 
met with having 1) 0'93 --0-9.5, whicli .arc only solublo in 80'% alcohol, 
the difference in properties being caused by a slow distillation process^ 
It is advised to di.stil at .a moderate rate and to employ only the see 
of the plant ; the plant free from seeds gives no oil. A careful investiga 

tion of this oil .showed 1)'" 0'97C8, «„ - 4-5“, nj' 1'47850, acid nuni er 
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oiiilication mimber 8'4, after acetylation 280-1, and it waa 
in 4 vols. 70% aloobol. The acetylated oil was heavier than 
t • and had a strong scent similar to spearmint. Small quantities of 
"Vv'ene probably silvestrene, 7 >cymene, and also d-camphor have 
' found in the oil ; the chief constituent, however, is a repugnant- 
^'elling substance, ascaridol, OjoHj/J,, b. p. 8.3°/4— 5 mm., 
1)13 1-0079, cd - 4'25°, 1-47431. Towards reagents which show alco- 

l e alilehydic, ketonic, or phenolic characters, this sub.stance is quite 
■ riferent only with 50% resorcinol solution does it give, at the ordinary 
iciiture, an unstable liquid compound, which when heated to 
P 0 _- 1 jO^ decomposes with explosive violence. It appears that at 
rn= a transformation takes place ; the product purilied by vacuum 
J^iliation had b. p. 98-5-~99-574 o mm., I)'- 1 0-256, a„ ±0°, 
1'46545, and had a similar composition to that given above, 
l^aridol reacts violently with concentrated formic acid, giving cymene, 
init less readily with alcohol, potassium hydroxide, or ziuc chloride; 
,'inc (lust and acetic acid give cymene and probably also carvenone. 
(ixidation with potassMtm permanganate (1% solution) gives an acid 
luixtuie in which, be.sides formic, acetic, and isobntyric acids, a higbei- 
1 , oiling liiiuid acid is obtained (0,„HiP^), b. p. 80— Sl^'D mm., D'-’ 
10641, uu +0°, n'il' 1-44388, which when heated to 1-30 —130“ gives 
mcthylheptenone. The transformation product of ascaridol decom- 
poses )vhon boiled with water, and gives with zinc dust and acetic or 
loi-mic acid no cymene, but with the latter a ketoi.e, semi- 

carbazocc, m. p. 194—1951 Normal American oil (D’® 0-9708) 
rontains 62—65% of ascaridol and about 22% of cymene, but light oil 
( D'i 0-9426), only 45—50% of ascaridol. 

l/i/ssop oil, from dried dowering plants, had ' 0-9377, a,, - 22-5°, 
acid number 1-8, ester number 5-8, after acetylation 44, and is 
soluble in about 6 vol.s. 80% alcohol with separation of paraffin. 
From withered flowering plants, the oil had D‘'' 0-93-2-3, au -22-4°, 
acid number 1-3, ester number 3-6, after acetylation 37-3, ii” 1 '48315, 
and is soluble in about 8 vols. 80% alcohol with separation of paraffin. 
Very faded flowering plants yielded an oil, 0'9;!36, a„ - 20'43°, 
ii;i 1 181 41, acid number 1'8, ester number 3-1, and is soluble in about 
7 vol.«. 80% alcohol with scpiratiou of paraffin; the last oil appears 
to contain pinene, 3-pinocainphone, and .a very small quantity of an 
alcoliol, b. p. 221 — 232°. Tiie higher boiling portions of this oil are 
probably sesquiterpenes. A beautiful crystalline dibronnde has been 
obtained from 7-pinocaniphonc, in. p. 93— 94 ', which gives in alcohol 
.'olntious an alcohol of camphor-like odour, m. p. 67 — 68°, b. p. 
317—318°, When reduced or oxidised, it vields l-piiionic acid, 


m. p, 69 5 — 70 5°, but when oxidisnl by sulpdiuric acid, 
i-miidhoulhiilhejitanonolide., m. p. 46 47°, i-s produced. 

The folio wing oils fi'om Mayotte are described for the first time : 

Bmilicum oils, one of which contains eugcuole, whilst the other, 
from B. canum {Ocinmm canuni), contains a coiisivlerable quantity of 
d-camphor ; also an oil from Mexico from the leaves of Schinus moUe, 


a colourless oil, J4>» 0-8583, ob -b 44-83°, ester number 7-2 ; that from 
the fruit was pale yellow, D'-' O'SOOO, a,, -f 4'3-7i°, e.ster number 25 2, 
dterac-etylatiou 56'5 ; both these oils give strong pbelbiiulronc reactions. 
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Oil from the leaves and flowers of Buddleia per/oliata from Jfcj' 
a pleasant, although peculiar, smelling pale yellow oil, D’' 0 886'' 
ttp - 25°, acid number 0’6, ester number 8 '1. 

Oil from, Vitex (ynue caslut. — The leaves of this plant give 
of a brown oil, which has an odour resembling hyssop, O'DOlo” 
a,, 7 '92°, acid number 6 '4, ester number 18'3, after acetylation 58 4 ' 
it contained cineul and probably sabincne. J. V p ’ 

Transformations of Chlorophyll under the Influence 
Acids. Lad. Hildt, Leon MAncnLEwSKi, and J. Eobel {Hull, j 
Sci. Craeow, 1908, 261 — 296. Compare Willstatter and llocbeder 
Abstr., 1907, i, 781). — -The conclusion is drawn that chlorophyllj., 
phseophytin, and phyllogen are identical. The two last are obtainej 
by the action of acids on chlorophyll at low temperature.^ and as a rule 
contain no phyllocyanin or other decomposition product which is not 
extracted fi'om tho ethereal solution by 15% hydrochloric .acid 
Phseophytins containing strongly basic products have been obtained 
for example, from Acacia leaves. Chlorophyllaifis usually obtainedat 
higher temperatures, and can therefore contain decomposition products 
but phyllogens have been prepared which react with 15% hydroclilovic 
acid ill exactly the s.ame manner as chlorophyllans, and thus the chief 
difference between the two groups is removed. J. j g 


Conversion of Phyllotaonin into Phytorhodins. T. KoLxizwski 
and Leon MARcnLEWSKi {Bull. Acucl. Sci. Cracow, 1908, 247—261' 
Biochem. Zeitsch., 1908, 10, 472 — 485). — It is shown by means of 
spectroscopic measuronicnts that nf/wphyllotaonin is converted, under 
the influence of acid.-; at high temperature.s, into substances which are 
identical with Willstatter and Mieg’s phytorhodins (Abstr., 1907, i, 69). 
The conversion of alkachlorophyll into these compounds tlm.s takes 
place in two stages, tlio intermediate product being alfophyllotaoniii, 
Phyllotaonin and nWophyllot.ionin are much more closely related to 
alkachlorophyll than are the pihytorliodins. 

A very marked differeni'e exists in the heh.aviour of phyllotionm 
and the phytorhodins tow.irds alkilis at high temperatui e.5. Pliyllo- 
taonin is the be.st source for the preparation of phylloporphyrin, 
whereas phytorhodins do not yield this compound when heated with 
alkali at 200° under pre.ssiire. J. J. S. 


Phseophytin and Chlorophyllan •with some ConcludiDg 
Remarks on Phylloxanthin. M. Tsvett {Biochem. Zeitsek, 1908, 
10, 401 — 413). — The dark green precipitate which is formed froiii 
chlorophyll solution.s by the addition of oi-ganie acids or of traces of 
hydrochloric acid (Tschiisch’s chlorophyllan, Willstiittcr's phieopbjtln) 
is a mixture of the immediate products formed by the action of acid 
on chlorophyll, that is, a mixture, according to the author, of tho 
already described a- and /S-chlorophyllans ; at any rate, it cm by the 
absorption-analysis method bo separated into constituents with the 
same spectroscopic properties and chemical re.actions. By throwiiij; 
it into Frdmy’s dipha.sic ethyl ether hydrochloric acid mi-xture, it 
gives the so-called phylloxanthin, which is apparently unchange 
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, li[jji,opliyllan and remains in ethereal solution, and the so-called 
J I JlPfyjvnin, which is not unchanged a-chlorophyllan, but a mixture 
that can be resolved into its components by Willstatter’s method of 
„ciJ fractionation. S. B. S. 


The Nature of the So-called Crystallisable Chlorophyll 
/■‘Metacblorophyllin”). M. Tsvett (^Bioelieni. Zeitsch., 1908, 10, 
4l4-_42.‘i).— The so-called ‘'crystallisable chlorophyll” (a-metachloro- 
.hylliii) is not a natural constituent of chlorophyll, but an artifact, 
iliic'li is foinied by the slow extraction of plants, and is formed from 
the oenuiue cblorophyllin under the ii flueiue of some unknown factor 
in the cell mechanism. C'blorophyll extracts immediately after 
nreparation are frtc from this substance. In its .spectrum, it combines 
the baniis cf both chlorophyllins (a and ^), and must be considered as 
dti'ived from both. S. B. S. 


A New System of the So-called Chlorophyll Derivatives. M. 
TfVtiT {Biochem. Zei^ch., 1908, 10, 426 — 42'9). — According to this 
system there .are two main con-stitiionts of chlorophyll extract, namely, 
a chlorophylUn and jS-chlorophyllin. By the action of alkalis at low 
teaperaliu-es they yield respectively a- and ^ chlorophyllio acids. 
The fonner of those, on treatment with alkali at 200°, yields 
IVillstiitter's ihodophyllin (from which by the action of acids 
alluporpiiyrin is obtained), whereas the latter under the same condi- 
tions yields phylloporphyrin. On treatment with weak acids, a-chloro- 
pliyllin yields chlorophyllan, from which, by the action of strong 
acids, Scliunck’s phyllocyanin is obtained. This on further treatment 
by acid, yields Wills! iitterhs phytochlorins and phytoi hodins. /3-Chloro- 
pliyllin, on treatment with weak acids, yields /^-chlorophyllan (Tsehirch 
and Schuiick’s phylloxanthin), from which by more energetic hydrolysis 
the phytochlorins and phytorhodiiis are obtainable. These latter 
substances are obtainable diieclly from cblorophyllic acid by energetic 
hydrolysis. S. B. S. 

Theory of Mordant Dyes. Leo A. Tsciiugak.ef (Z?er., 1908, 41, 
2245—2246). — Polemical. A reply to Liebermann (this vul., i, 441). 

W. R. 

Theory of Mordant Dyes. Alfiieo Wekner {Ber., 1908, 41, 
2383—2386). — A reply to Liebermann (this vol., i, 441). G. Y. 


Blue Srythrosin Silver. LCrro f'R.AMEit {Zeitsch. Chdm., Ind. 
Aolloide, 1 908, ii, 325 — 326), — When silver nitrate is added to an excess 
of a dilute solution of erythrosin, a much more intensely coloured 
colloidal solution of the silver s.alt of erythro.«iu is obtained. The 
colour of the colloidal solution is distinctly more blue th.an the original. 
On boiling or on keeping for some time, the solution becomes opalescent, 
and the erythrosin silver compound, which has a pure blue colour, 
gradually separates. 

The ,‘ame thing can be observed in the presence of silver bromide or 
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chloride, which act as protective colloids. The separated erythrot 
silver compound when shaken up with water forms a very fij” 
suspension, which can be filtered through paper without leavina"^ 
residue. ^ 

Fluorescein, dibromolluorescein, eosin, and totraiododicilor 
fluorescein behave differently from erythrosin ; the colloidal solutions 
of the silver salts in presence of colloidal silver bromide appear to be 
quite stable. H. M. 1) 

Kosocyanin. Latham Clarke and C. Loeino Jackson- {.(„[(,. 
Chem. J., 1908, 39, 696—719). — Pnisocyanin, the red colouring uutter 
produced in the well-known test for boric acid with turmeric p.ipt,. 
has been studied by Sehluniberger {Bull. Soe, cJiim., 1866, [ii], 5^ jcjo 
and by Ivanow-Gajewski (this Journ., 1873, 504, 760). 

In the present investigation, the ro.socyanin was prepared by heatin>, 
an alcoholic solution of curcumin with boric and sulphuric acids, and 
was obtained as a purple powder with a yellowi^-green metallic lustre 
It does not melt, but decomposes at 200 — 230“. The statement of 
Sohlumberger and Ivanow-Gajewski that the substance does not contain 
boron is confirmed. Kosocyanin has the composition and is 

thus isomeric with curcumin. It yields only mono-salts with the 
alkalis, whereas curciiinin gives both mono- and di-saU.s. It is evident 
therefore, that the former substance only contnius one hydro-xyl group, 
The amiiKyniuviy potassium, and barium salts are blue. The acetyl 
derivative forms a brownish-red powder. The methyl ether is obtained 
as a purple powder resembling i-osocyanin itself. 

When a mi-vture of curcumin, boric acid, and alcohol is left for eight 
hours, a red solution i.s obtained, from which ether precipitate,; a rod 
powder, which is decomposed by water into rubrocurcuinin and boric 
acid. If a mixture of curcumin, boric acid, and alcohol in certain pro- 
portions is left for some hours and then poured into water, mho- 
curcumin, is obtained as a vermilion-coloured powder; it is 

unstable, gradually changing into curcumin, ami, when heated at 
200 — 240®, is converted into rosocyanin. Acetylrubroourcumin, 

fdjilligOj’OAC, 

m. p, 245°, forms orange-yellow, prismatic needles. 

Curcumin methyl ether, C,;Hj(0iIe).2’C-Hj02, m. p. 145°, forms small, 
orange-yellow needle.-i, and, on oxidation with potassium permanganate, 
yields veratric acid. 

Protocurewniji, C,Jl 3 (OJl).,*C-ll| 0 .„ formed by tlie removal of c 
methyl group from curcumin, gives a crimson coloration when treated 
with boric acid, suljdiui-ic acid, and alcoliol, which is turned blue b\ 
alkali hydroxide.s. This substance will be described in a futur^p.e|ei’. 

Condensation Products of Quinol. IliciiAiin Meveii .and KAHt 
WiTTE (Ber., 1908, 41, 2453— 2459).— A condensatjon prodnet 
differing from tliat described by Schorygin (Abstr., 1907, i, / 
obtained by adding small quantities of benzaldehyde to a so u lon o 
quinol in dilute sulphuric acid. From its chemical behavioiu a 
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■,0111 the results of analysis and mol.-wt. determinations, the 
compound so formed is evidently 2 ; 1-dihytlr- 
oxyphenylxanlheH, annexed formula. 

It crystallises in glittering, slender, colour- 
less needles, m. p. 259“ (decomp.) ; the acetate, 
C,9lIi20(0Ac)2, crystallises in glistening, 
slender, white needles, m. p. 200=^ (decomp.) ; 
the unzoale, C,,,H,jO(OBz),,, forms slender needles, m. p. 237° ; the 
SMtkyl ether, Oj3Hi20{OMe)o, forms small, colourless crystals, m. p*. 
131; ■ the diethyl ether, C2;,tl,20(Ol!it)2, crystallises in .slender, white 
neeilles, m. P- 100—101°; the dibensyl ether, C,3Hi.,0(0'CH2Ph).2, 
forms stellate groups of small needles, m. p. 190°. 

The acetate is oxidised by chromic acid, yielding the carhinol. 


CHPh 



***' — 172°; the corresponding 

Oondcnf^ation products of quino* with formaldehyde, acetaldehyde, 
clilural, i-tc,, could not be isolated in a pure state. 

Succinic anhydride (I mol.) when heated with quinol (2 mols.) 

yicltlf? a snccinein, CO<C^q_£^C<C c'^lljloil)"’ crystallises in slender, 

iiliite needles, m. p. 217°. The acelule, Cj,jH,„03(0Ac).2, forms small, 
white cry.stals, m. p. 101 — 162°. The corrcspoiiding benzoate could 
not be oWiiiiicd ; in all cases, quinol dibenzoate \v.a.s formed. Attempts 
to [ireiiRro the dihydroxy-compound corresponding with the acetate 
were also nnsucces-sful. W. IJ, G. 


Pyronone Syntheses by means of the “Tertiary Bases 
Reaction,'’ I, Eoo.rit WiiOtKixi) and Juii.tNXKS H.msu.ssehnaxn 
(&)•,, 1903, 41, 2297 — 2302). — The term “tertiary bases reaction” is 
used to denote the condensation of acyl halides by means of tertiary 
bases, a reaction which led to tlio product ion of dehydracetio acid 
from acetyl chloride (Wedekind, Alrstr., 1902, i, 739, compare also 
M'eilekiud and Weisswange, Abstr., 1906, i, 437). The authors have 
now studied the action of tripropyl.imine on propionyl chloride, and 
have obtained a product the molecular weight of which is three times 
that of monomethylketen (which in.ay bo formed as an intermediate 
compound, compare .Staudinger and*Klever, tliis vol, i, 318), but it is 
not identical with trimetlijlphloroglucinol. The substance is probably 
formed by loss of 2HC1 from 3 mobs, of pu-opionyl chloride, 
forming the compound COEt-CHMe-CO-GU Jle-CO( '1, which is partly 
tiaiisformed into the enolic modification, and loses hydrogen chloride 
thus; . ; „ . 

‘Wihyl-i-eihyl-i : 6 pyronone. This separates from glacial acetic acid 
in luonoclinic crystals, in. p. 151°. On heating with alkalis under 
lue-Mue, it is decomposed into propionic acid and diethyl ketone, and 
acetic acid solution absorbs bromine. ’ J. C. C. 

Naphthalene Stanislau.s von Kostanecki and 
ii.iu’E (Ber., 1908, 41, 2373 — 2377). — The constitution (1) 
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for brazan suggested^ Kostaneeki and Lloyd (Abstr., 1903, i, 545 ) 

supported by the following faots : (1) Those transformation produc's 

which in the brazilin series yield brazan, in the limmatoxylin 
form naphthalene. (2) 2 : 7 ; 8 -Trimethoxybrazan (II) 
towards concentrated sulphuric acid in the same manner as if, 
analogue, 5 -meihoxy- 2 -methylcoumarone (III). 

0 _ . ' 0 

'-iOMe OMp/ \/\r 


0 


I I 1 J 


OMci 



lOMe 


\/'' \/\/ X/X/'"" X/~-C\[e 

il.) (11.) (III.) 

(3) 2 ; 7 : S-Trimethoxybrazauquinone (IV), obtained from 5- or 10. 
hydroxy-2 : 7 : 8 -trimcthoxybrazan (V), behaves as a p-quinoiie, 

p 9 . OH 

' ODIoi'^'V 'V^'^/'^OMe 

,OMo 'v 'v js ,0Me 



0 

(IV,) (V.) 

Hence, brazan contains a naphthalene and a coumarone miclous, and is 
a derivative of naphthalene. Tlio constitution of brnzini has now 
been confirmed by syntheses. 

Liebermaiin (Abstr., 1S99, i, .723) prepared nnbydro.a-iiaphtla. 
quinoueresorcinol ( 2 -hydroxybrazanquinouo, annexed forninl.) 
^ . from 2 ; S-dichloro-a-naphthaquinone. Tbe 

fi-hydroxy compoiind crystallises in crange- 
yellow needles, m. p, 320°, gives a hluish- 
green colotatiou with concentrated sulphuric 
acid, and is converted by methyl sulphate 
yj .and filkalis into 2 nitihoxijhrat^anqmmm, 

crystalli.sing in golden leaflets, m. p. 290°. XhU resembles 
2 ; 7 : 8 -trimtthoxybrazan in that it distils flnchanged when careful]}’ 
heated and behaves like the hydroxy-compound towards conccntrateil 
sulphuric .acid. When he.ated .with liydriodic acid, 2-raethoxybrazan. 
quinone yiel.is ‘l-hjdroxi/hnna.i, CXH„ 0 ,,, which forms white crystals, 
m p 255°, gives a green colora^on with alcoholic ferric eiilondf, 
and 'dissolves in sodium hydroxide to a colourless solution wiih 

blue fluorescence. '2-Acefoxybrazanj J' 

196—197^ has a slight blue fluorescence in alcoholic solatioii. -• 
Methoxybrazan, prepared by the action of methyl suli^c 

and alkalis on the hydroxy -compound, crystalluscs in "'h' « j 

m ,, 9 (i 5 206°, and gives colorations with feme chio idc a 

“iplJ'nrie acifl, r.razan,"m. p. 202 °, tained when Xhldroxy- 

hrazan or 2 -hydroxybrazanquinono is distilled wit i zme bus ^ ^ 

glycol-o-carboxylic acid, when treated with condensing a„ 
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tfil r-ives rise to 3-}iydroxythionaplithen-2-carboxylic acid, 
"cjI.C^O^C-CO.H or C„H,<^^>CH-CO,H, 

' * o g 

3 .i,ydroxythionaphtlien, or 

^Vlien eitliei' of the.se compounds is oxidised witli ferric chloride or 
t. s-iiim dichromato in the presence of alkali and the solution then 
'." htienl, a reel colouring matter is precipitated, 
obably has the following constitution : 


This product 


pv 


,1 rcsemhle.s iudigotin in its chemical properties; it furnishes -a 
loloiulfss leuco-derivativo. wliicli is again converted into the colouring 
m ilter by aerial oxidation. The red colouring matter is also produced 
on warming 3-hydroxythionaphtlien with sulphur or by adding 
milk of sulphur to an alkaline solution of 3-liydroxythionaphtheil- 
•1 fwboxvlic acid, fu the latter case, the dye is pi’ocipitated with 
rli G. T. M. 


Indigoid Dyes. I. Paul Fiuedi.a.ndkk {.tfonutsh., 1008, 29, 

374. Gomfiaro Abstr., 1906, i, 378; 11)07| i, 334 ; this vol., i, 

■'iiO, 371).— The author has prepared further mt-mber.s of this class of 
jves (coinpare also following abstracts), of which a general account is 
uivi'n. In .addition to the work previously pub'i.shcd (compare also 
ikzilzik, Friedlauder, and Koeniger, this vol., i, 200), the following is 
iirtp. Leucothioindigotin ” (Abstr., 1907, i, 335) form, s a diacelyl 
lieriviitirc, (.■|olIsO.,S(COMc),,, colourle.ss, glistening needles, ni. p. 
f 401 “ 2 : Z-Biaihionaplitheniudigolin" (thioindirubiii) [2 : i'-bisoxythio-. 

wiy/d/itir], C« 1 I 4 <S?>G:C<( ,‘'^-^>8, formed by condensing hydroxy- 

thionaphthen with thionuphthcnquiaoiio iti gliicial acetic achi polution 
^ith aiMilion of a littlo liytiiocbloi’ic aciii, crystixllises in red needles, 
m. p. ‘205 — 207^. J- C. 


Indigoid Dyes. II. A. BEXi'zrii and Paul Phiedlander 
{Momtsh., 1008, 29, 375 — 386. Compare preceding abstract). — A 
ilctaileJ account of work prev^olI^ly publi.^hed (PriedUinder, this vol., i, 
oil, 372), Tlie following is new : 

'i-llilonaphthen-^indole-indUjotiu ” [2'-indox^l-3-thionaphthe7i‘'2 - 
one], prepared by heating indoxyl with 

biionaphthenquinone in glacial acetic acid .solution, crystallises from 
xvlena in violet-black needles, m. p. 247 — 250"*, which sublime at a 
temperature. 

2 - TltionapJdhe}i-3-indole-ind{fjolin ” [3'-iiidoxi/l-'2-(^fwnaj)hthe7i'3 one], 
prepared similarly from isatin and 

liy>hox;tluoiiaphthen, crystallises from nitrobenzene in small, red 
1 ‘tvtlles, wliieh do not melt at 27d°, and sublime at a liighev tempera- 
1 Im dye (thioindigo-scarlet) forms a pale yellow 7euoo-compound, 

^’OL. XCiV. i, ; 
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from which textile ,fihres'-are dyed scarlet.- An imgrovcd methoi 
of preparing 2'-indoxyl-3-thionaphth6n-2'-one consbts in condengiu 
isatin chloride and hydroxythionaphthen in benzene solution ij 
presence of phosphoryl chloride. It is also formed by heatin, 
together a-isatinanilide and hydroxythionaphthen either in petrolemj 

or in acetic anhydride. l-Oxy-2 ; (2')-indoxylnaphthalene is 
prepared by condensing a-isatinanilide with a-naphthol in 
anhydride solution. When prepared from isatin chloride (tlij 

■vol., i, 372), an isomeric dye, is 


(termed, which crystallises from glacial .acetic acid in comp.act prisms 
resembling potassium permanganate. It forms a brownish yellow 
acetyl derivative, crystallising from glacial acetic acid in compact, 
glistening needles. When is.alin chloride is condensed with 2-chloio- 

a-naphthol, a dye, is obtained, whicli 

crystallises from glacial acetic acid in brassy, dark prisms. 
l-0:!:y-2 : (i') indoxylnaplUhalene, 

prepared by condensing isatin chloride with ^-naphtliol in benzene 
solution, cry stixllises from xy-lene in blackish-violet, glistening needles. 

i-i]ellio3;y-\-o:':y-2-(2')indoxyln(tjihthalene, 


C(OMe):CIl> 


prepared l>y cODdensing 4-niethoxy-a-riaphthol with a-isiitinanilide ii] 
acetic anhydride j^olntion, forms bluisli-black, glistening needles. 

CO — ,r 

B-Oxy-1 - indoxylacenupnlhenet 

obtained by condcn.sing indoxyl with accnaphtheneqmnnne m glacial 
acetic acid solution. It forms coppery needles ; from the huco-m\- 
pound, reddish-violet shades on textile 6bies are obtained. Tk 
sidphonic acid of the dyestuff gives a reddish-violet solution in 
water. 

CO— v,,,.,,/CO. 

S-Oxy-7 - oxithionapIdlienylacenaphlhcHe, ' /U.C-v, „ P-Lju,, 

^ 1(1 “(1 . . 

prepared by condensing hydroxythionaphthen with accnaplitnenc- 
quinone in glacial acetic acid solution, crystallises from nitrolienzeie 
in brick-red, glistening needle, s. By the use of the iejico-coiiipoiind, 
textile fibres are dyed red. 


Indigoid Dyes. III. Paul Fihedlaxder .and E. Sciiulwf 
{ilonatsh., 1908, 29, 387^393. C'omji.are preceding absti-acts).- 

i-Rydroxy-l-indoxylbenzeiie, pit 

pared by condensing isatin chloride with resorcinol in 
solution, crystallises from alcohol in bronzy, dark violet nee 
forms a tulphonic acid, i-JIethoxy-l-indoxylbenzene, siim ^ J ® 
from resorcinol monomethyl ether, forms brownish-vio e i 

m. p. 162^, The *>iulpho7tic acid is red. On warming wi 
‘^odium hydroxide the dye yields o-hydroxyanisaldehyde. 
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.{.jiiilim-J-indox^liensene, 

eu'ued by condensing isaliin chloride with m-hydroxydiphenylamine 
irbMzene solution, forms violet needles. 

■^.]jy(lroxy-^-i'f>^oxylbeniie'ne, similarly prepared from catechol, forms 
■iolet-bhck needles, m. p. 245“ (decomp,). It dyes iron- and ohrome- 
niordanted cotton in greenish-hlue shades. 3 ; i-Dihydroxy-X-indoxyl- 
heii-ene, obtained from pyrogallol, forms blackish-violet needles and 
.rives bluish-violet shades on iron- and chrome-mordanted cotton. The 
mtjihonia acid is red. J. 0. C. 

Constitution of Neosine. D. Ackbkm.\nn and ParEDaioH 
KltsCIIEK (Zeitsch. physiol. Chem., 1908, 56, 2‘20 — 222). — Neosine, 
(' H from meat-extract, yields on distillation with baryta, 

(mnetliylainine, and is perhaps a homologue of choline, G. B. 

Tropine. Ehxst Sch.mjdt and A. Kircher (Chem. Ztnlr., 1908, i, 
1-167; from Charm. Post., 1907, 40, 771 — 772). — The authors show 
tliat the tropine bromide prepared directly from tropine is identio.al 
with a-tropidine hydrobromide, ( 05 lJ,,l>rN,HBr) ; it forms colourless, 
iiecdlo-shaped crystohs, m. p. 21C--217“, and gives an aurkhloride, 
(' lIjjBiN.HAuCl,, which crystallises in yellow needles, ni. p, 170°, 
iiiiil a phitiniclitmide, ((,'jH,,BrN). 2 ,H 2 PtClj, which crystalli.ses in long, 
led needles, blackening at 210°, and in. p. 215 — 216°. Silver nitrate 
decomposes the bromide, removing hydrogen bromide; the product 
sivt's a crystalline, anhydrous plalinichloride, ( 05 Hj 3 N), 2 ,H. 2 PtCl,;, m. p. 
i6fl_161“ (decomp.), and is not identical with that obtained from 
tnipidiiie. J. V. K. 

Synthesis of Amino-acids. VII. Proline (Pyrrolidine-2-car- 
bosylic Acid). SOren P. L. Sorensen and A. 0. Andersen (Zeilsch. 
jjiijsiol Chem., 1908, 50, 236 — 249. Compare Ab.str., 1903, i, 833; 
1905 , i, 600, 749 ; Willstatter, 1900, i, 405 ; Fi.seher, 1901, i, 745). — 

good yield of pynolidine-2-carboxylic .acid is obtained by boiling 
ctliyl y-bi'omopropylphthalimiuoraalonate with alcoholic sodium 
liydi'O.viilfi ,and evaporating the product with hydrochloric acid. The 
acid is isolated and purifieil by means of it.s copper salt. 

Pioline is not formed when arginine is liydrolj'sed with barium 
lijdro-vlde solution. Under suitable conditions, the amount of ornitliiuc 
obt.ainod din ing the hydrolysis is 64"^ of that required by Schultse and 
Wioteistein’s eipi.ation: Nli:C(NH.,)-NH-[Cll„I-Cn(NIT.,)-CO.,H + 
lf.,(j Nll2-[CH.,].,-CiI(NH,)-C02ll -bCO(N li;),^. ~J. J.‘S. 

New Method of Preparing Bromoacetonitrile and its Addition 
to Tertiary Bases. Julius von Braun (/,’«•., 1908, 41, 2113—2123. 
tonipaie this vol,, i, 025). — The interaction of cy.anogen bromide and 
tertiary bases according to the equation PJVNR'’ -I- BrCN - RR'N-CN 
+ hr, has hitherto been applied cbiclly' to the preparation of 
:.'ecoudary bases (compare Ahstr., 1904, i, 344, 087; this vol., i, 626, 

I iSachs and Weigert, Abstr., 1907, i, 1046), but it also atlords 
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a means of preparing .alkyl kronrides that are not readily obtaioej 
directly, provided that the tertiary base is readily accessible cud lias 
been prepared by some other method than tne alkylation of a primary 
or secondary amine by an alkyl halide. 

The use of dimethyl-, diethyl-, or dipropyl-aminoacctonitrile is cot 
suitable for the ready preparation of pure bromoacetonitrile, .and from 
his former researches (Abstr., 1907, i, 960) the author was led to 
employ piperidylacetonitrilo, which w.as found to give good result,, 
Bromoacetonitrile, being thus readily obtainable, has been employed 
in a number of reactions j in the present paper, its action towards 
tertiary aromatic amines and alkaloids is described. Whilst with 
tertiary aliphatic aminos .and cyclic bases, bromoacetonitrile yields 
normal additive products, with bases such as dimethylaniline it yields, 
for example, phenyltrimethylammonium bromide. The additive 
products which are formed with alkaloids, for example, atropine, 
codeine, strychnine, dec., although containing two new poisonous 
factors (quaternary character and cyanogen group), in addition to 
that inherent in the alkaloid, are relatively harmless. 

When piperidyloacetonitrile (200—300 grams) is mixed with 1 mol. of 
cyanogen bromide and, after twenty-four hours, heated on the water- 
bath, dicyanomethylpipei'idinium bromide, CjNHu/CHj’UN)^!^, is 

formed. This is extracted with ether, the ethereal solution evaporated, 
and the residue distilled. The fraction distilling at 50— 90=/15 mm, 
contains the bromoacetonitrile, which can be purified by rodistillatiou. 
The following homologues of piperidinoacetonitrile .were prepared i 
a-Piperidyl-a-but>/>-omtrile, CjNH,(,-CHEt-ON (from pipndiline and 
propaldehydecyanohydrin or propaldehyde potassium cyanide and 
sodium hydrogen sulphite), colourless liquid, b. p. 88 91'^/ r mm, 
a-Piperidyl-n-hexonilrUe, C5NH,(,'CH(C<Hi,)-CN (from piperidine and 
valeraldehyde), colourless licpiid with a weak odour of valeraldeli.ule, 
b. p. 123“/12 nim. a-Pipendyl-n-octonitrile, C 5 Nll,|,-Wl(C,jHi,)'CX 
(from piperidine and heptaldehyde) is a colourless, vbcou.s oil with a 
weak odour of heptaldehyde, b. p. 158-15979 mm. When these hoiim- 
lowues of piperidylacetonitrile are treated with cyanogen bromide in the 
cotd, only the hydrobromides of the compounds are formed ; with water 
they are decomposed into the parent aldehyde, hydrogen cyanide, and 
piperidine hydrobromide. a-Piperidyl-n-octonitrih hydrobromds h.is 


m. p. 155 . 

Bromoacetonitrile forms with trietliylamine a comjmtnd, 

>Et3Br-CH,,-CN, 

m p 202° (decomp.), with tiipropylamine a compound, 
NPr-jBi-CIl/CN, 

m P 167° (decomp.), with pbeuylpiperidine a coiiipoimd, 

C,Mll,„BhBr-CH.,-ON, 
m. p. 171°, with pyridine a compound, 

giving with alkalis a yellow precipilale, probably 

which is converted on warming into a greyish-green, 
softening at 120°, m. p. 150°, corresponding with the " 
C.JIi.ON,, but wbieli may be a mixture. With isoqumo , 

acetoiiitrilo gives a cujrt/xiuw/, CjNlIjBrClL'BN, m. p- > 
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jeJ precijnlale with alkalis, which is at oncejartly converted into a 
^edJisli-yeUow powdar, softening at 150“, m, p. 160°, 

Pi'omoacotonitrile gives with tropino a compound, 

• CjHi.ONBr-CHj-ON, 

blickoning at 215°, m, p. 225°, with atropine a very hygroscopic 
fonmwd, the plaliniMoride of which. (Ci.ir230,N'CH2-CN)2PtCl,j, 
f,„ ius small, red crystals, m. p. 215°, with cocaine a compound, 

‘ 0„H„0,NBr-CH2-0N, 

t) 169° (decoinp,), with p,apav6rine a compound, 

*■ C2„Hj,0,NBr-CH2-CN, 

11. 304°, with codeine a compound, C,jn.^|0.,NBr-CH2-CN, m. p. 
189“ and with strychnine a compound, C2ill25d.,N2Br-CH2-CN, m. p. 
375'>. ■ J. C. C. 


Characterisation of Primary, Secondary, and Tertiary Bases 
by the Aid of at-Dibromo-n-pentane. Julius ton Bkaun {Her., 
1908, 41, 2156 — 2165).— The author shows that af-dibromo-w-pentaue 
15 au e-Toellent agent for characterising the three classes of amines. 
Primary amines, in which the nitrogen is .attached to an open chain, a 
lij Jrogenised carbon ring, a heterocyclic ring, or a benzene ring not 
substituted in the ortho-position, give with it tertiary piperidines ; 

Br-[ClIj]5-Br -8 SNHjR = -i- 2NH.2R,HBr. 

When a benzene ring contains one or two ortho-substituents, penta- 
methylecediamino derivatives are formed (Scholtz and Wussermann, 
Alistr,, 1907, i, 339). Secondary amines of the aliphatic or piperidine 
series, ite., give exclusively qu.atern.ary piperidinium compounds : 

Br'[CIl2]5-Br -8 2 NHE 2 - CH2<^}{2;^’j][2>NR.,Br -8 R2NH,HBr. 

Iq the case of secondary aromatic bases, small amounts of tertiary 
pentamethylenediamine b:ises are also Formed, and when the benzene 
ring contains an ortho-substituent, the latter constitute the sole 
pioduct. 

Tertiary amines, either aliphatic or aromatic, yield diammoniurn 
bromides, Br*[CH2]j*Br -f 2NR3 — Nl»2Br*[CH.,]-j'Nli,jBr, but they arc 
readily characterised only when they consist of tertiary cyclic bases, 
such as pyridine, methylpiperidine, tto., for the derivatives of the 
tertiary aliphatic amines are usually very hygroscopic, and those of the 
aromatic bases are formed only very slowly. 

The formation of tertiary pipeiidiues by the aid of dibromopentane 
has already been the subject of several investigations (compare Abstr., 
i, 841; 1907, i, %0 ; Luft, Abstr., 190t>, i, IIS; Scholtz and 
M assermann, loc. cit.)- and the author now describes ccitHphylpiperidine, 
b. p. 134 — 135°/i0 mm., obtained by warming 3 mols. 
ot camphylamine and 1 mol. of dibromopentane, the excess of the base 
removed by means of benzenosulplionyl chloride, whereby 
^^i^npiylamine hnzenesulpkonatei a red, viscid oil, is formed, Ciin}phi/l- 
PmdiM picrate, C„H.2,N,Cy I^N,. has m. p. 117°. 

I bromidej (JjNHujKt.jBr, forms white, glistening 

e s, m. p. 257° decomposing at this temperature into ethyl bromide 
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and ethylpiperidine. The platiniehloride forms small, J’^ddish-yelig^p 
crystals, m. p. 240“ 

Diisoamylpiptridiniiitii bromidt forms silvery, hygroscopic leaflets 
m. p. 116°; the auricMoride has m. p. 177“, and the 
blackens at 212“ and has m. p. 216“. 

With dibromopentane, methylaniline forms mostly pheHyhnetIi,ji. 
'pipeTidvnium bromide^ C^NHi^PhMeBr, m. p. ^170 , with a small 
quantity of s-diphenyhlitiielhyl^ietitainet/tylBn^d'uimi'ii^t 
NPhMelCHjls-NPhMe, 

m. p. 38°, b. p. 244 — 245“/8 mm., the picrate of which is described, and 
some phenylpiperidine. Ethylaniline gives, under the same conditions, 
pkenyUlbylpiperidiniwn bromide^ C^NHj^PhEtBr, m. p. 217^, and 

s-diphenyldiethylpentatuelkyleiiediamine, NPliEt-[CH5]5-NPhKt, a pale 

yellow, viscous liquid, b. p. 257 — 259“/7 mm. Methyl-o-toluidine and 
dibromopentane yield only s-di-o tolyldimethylpenlamelhykmJ'mmm, 
C^H 4 Me-NMe-[CH 4 -NMe-C,.H„Me, a viscous liquid, b. p. 22571) mm,- 
the plalinichloride is a viscid, red oil, and the jncrale has m. p, 18P, 
From tetrahydroquinoline is obtained s-bistetrahydroquinolijpenta- 
methyUnediamine, CgNH,(,-[CH.,] 5 -C,,NHi„, glistening crystals, m. p, 
76“, The pkrate softens at about 70“, and has m, p, below 907 
Triethylamine and dibromopentane condense to a very hygroscopic 
(xmpound^ of which the jAalinichloride has m. p. 235°. Similar 
compounds are obtained from tripropiyl-, tributyl-, and triainyl amine. 

1-Phenylpiperidine gives .a pale red, hygroscopic compomd ; the 
plalinichloride, {(C,NH,,Ph),[CH 2 ]o!PtCl„ is a red, crystalline powder, 
m. p. 216“ Quinoline yields a yellowish-red, crystalline pmda, 
cjNH,Br'[CHj],/0(,NH;Br, m. p. 200“, with previous sintering. 
Tropine gives a wlute compiound, 0,j,Hj„OoN3Br,j, m. p, 282°, and 
strychnine a coinqyound, C 4 ;H-^ 0 ,jN.,Br. 2 , which does not melt at 

300“. * 


Stereoisomerisen of Compounds Containing Asymmetric 
Carbon and Asymmetric Quinquevalent Nitrogen Atoms. 
Max Scholiz {Ber., 1908, 41, 2005— 2009).— The addition ot an 
alkyl haloid to an active Aalkylated coniine, conhydrine (Ahstr,, 1904, 
i, 1044; 1905, i, 296), or 2-phenyl 6 methylpiperidine (Scholia .and 
Wassermann, Abstr., 1907, i, 340) results in the formation of tw 
btereoisomeric quaternary ammonium compounds ; active alkaloids, 
excepting the preceding, yield only one. Sucli isomeiides have been 
obtained only from piperidine derivatives having .a large &ub.stituent in 
position 2, and the theory is obvious that the existence ot ti'O 
btereoisomeric quaternary compounds is due to the intlueiice ol t iis 
substituent, which confers stability on the groups attached to tn 
neighbouring nitrogen atom. To lest the validity of the theory, a- am 
fi-pipecoline have been converted into the A'-cthyl derivatives, an , 
after resolution by tartaric acid, the f-forms of the tertiary ‘ 
been treated with benzyl bromide or iodide. In neither Cci^e 
isomerides been obtained. Moreover, the author showe 
ago (Abstr., 1901, i, 749) that active amyl iodide and 9 ^ 

pipecoline yield only one additive product. Hence it appe ^ 
methyl gr-oup, whether directly attached to the asymmetiio mtr „ 
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t HI or in the a-position in the piperidine ring, cannot exert sufficient 
Vbili^iog influence to ensure the formation of two stable stereo- 

Lmeric quaternary compounds. _ 

gohenemscT' and WolfEenstein resolved l-ethyl-2-pipecoline by 
pans of the hydrogen tartrate, and found that the salt of the d-base 
"'eparated first (Abstr., 1899, i, 936) ; the author, using the same 
ethod, obtained the salt of the f-base first. The discrepancy „is 
“'jtjibuted to the influence of temperature. l-l-5«?t2i/M-e%f-2- 
I'liecotoh*"* iodide, m._ p. 230°, has [ajn -52'5° in 10% alcoholic 
solution ; the corresponding hromide, m. p. 237°, has [a]o + 20° in the 
Ixme solvent. The bromide of the inactive base has m. p. 204°. 

“ i.i;thi/l-S pipeooline, b. p. ]45'5 — 146’0°, was resolved by tartaric 
add and the active base so obtained had D” 0'8095 and [ajo -3-2°. 
'].\.]]eiKyl-^-ethyl-3-pipecoUniuni iodide, m. p. 174°, crystallises in 
colourless needles. C. S. 


Hydrolysis of Oxyhydropyridine Nitriles. Galeazzo 
Piccisi.NT {AUi R. Accad. Sci. I’orino, 1908, 43, 547 — 558. Compare 
tills vol., i, 51).— The nitriles described, in the former paper are not 
attacked by hydrochloric acid below 120°. The hydrolysis can be 
arrested before the elimination of the carboxyl group by employing 
95—96% sulphuric acid at 150° as tho hydrolysing agent. The amide 
is thus obtained, and may be converted into the acid by alkalis. 

1:4:6: ^■Tetramethyl-^^-letrahydro-'i-pyridme-icar'boxxjlamide, 

NMe<S«(^7ri)>CMe, 

crvstallises from alcohol in brilliant, colourless rosettes, or from water 
in' large, monoolinio prisms, m. p. 195 — 196°. Its .solution in water 
is neutral, but it dissolves readily in acids, and is pireeipitated by the 
usual reagents for alkaloids. Boiling with 50% sodium hydroxide 
solution is necessary to remove the NH, group. The corresponding 
mrboxylie acid, CjhIIxjOjN, m.ay be obtained by beating the nitrile 
with hydrochloric acid, D 1-19, for several hours at 120 — 125°, or 
by boiling the amide with 20% sulphuric acid, some decomposition 
of the acid occurring in the latter c.a.se, or best by the action of 
nitrous acid on the amide. It forms colourless prisms, m. p. 195 — •126° 
if rapidly, 118 — 120° (decomp.) if slowly, heated. The salts are 
readily soluble. 


4:6; i-Triinetkyl-^^-tetrahydro '2-pyridone-Z-curboxyiumide, 
C„1[„0,N%, 

forms large, colourless prisms, m. p. 199 — 200° (corr.). Nitrous 
arid converts it into the carboxylic acid, GjIIj-jOjN, crystallising from 
water ill long, colourless prisms, m. p>. 116 — 117° (corr.). The sodium 
salt, 0 ,,lI,p 3 NNa, 2 H.,O, and the barium salt, (C,,H, 203 N) 2 Ba, 3 H.^O, 
are described. ' ' G. H. D. 


New Betaines of the Pyridine Series. Alfred Kirpal 
1908, 29, 471 — 484). — According to Liebreich {Ber., 1869, 
I i-), briaines are formed when tertiary bases are heated with 
cioroacetic acid and the products shaken with silver oxide: 
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NRj + CHjCl-COsH 


It 


NR3C1-CH,-C0,H 

found now that, .when heated with chloroacetio acid and ti 
with sulphuric acid, hydroxypyridinecarboxylie acids yield pro] ^ 
which, according to the abore scheme, should be the cori-osnnnr 

PIT -Fundiiij, 

betaines, CO,H-C,NH 3 (OH)<lQi>CO. This structure, 

appeared doubtful, as on titration the products behaved as dilji ' 
acids. Meyer has shown (Abstr., 1906, i, 108) that tho action 'i 
methyl iodide on 6-hydroxynicotiiiic acid in alkaline solution bails t 
the formation, not of the expected betaine (1), but of the d'nietliv] 
derivative of the keto-.acid (11). 


f\co 

f^Ncoji 

■U\ 

■ . 

N— O 

N 

Me 

tIio 

(1.) 

(H.) 


In analogy to this, the product obtained from 2 hydroxv- 
nicotinic acid and chloi’oacetic acid might have the formula (li'l) 
or (IV), there being, similarly, two pos.sibilities for tire constitution 
of the product from 4-hydro.\ynicotinic acid, but that from d-liydroxv- 
isonicotinic acid, if not a botaiue, can bave only tho formula (\). 


I! Y) ' 

K /.U 


N 


CH,,-C0.,1I 
(ill.) ■ 


/'^•CO.^II 


(IV.) 


CO.,H 


N 


CH./C0.,H 

(V.) 


It has been found, however, that S-hydro.xypyridinohstiine (VI) 
acts towards alkalis as a monobasic acid, and forms a silver salt, 
which with methyl iodide yields a methyl derivative ; this does rot 
react with ammonia, and must therefore be tlie ether (Vll) (thisvol., 
ii, 436). In agreement with this, it i.s found that the additive 
compound of 3 hydroxypyridine and methyl chloroacetalc (\1I[)|CC 
treatment with silver oxide, yields thcbet.aine ( VI), and not a tlilorioe- 


free methyl ester. 


/\oi£ 

1 

I 

il 1 

\ 

1 1 

\/ 

N-()\ 

1 >CU 

N-0\ 

1 >CO 

N 

/\ 

cH.y 


(,i cil.,'eo„Mo 

tvi.) 

(Vll.) 

(Vlll.) 


The products obtaineil from tlie hydroxypyridinecarboxylic acids are 
therefore considered to be betaines, tho second mol. of alkn i 
neutralised by tbo hydroxyl. 
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jji connexion wjth the formation of methyl iodide when pyridine 
I t ^ine i® treated according to the Herzig-Meyer method (this vol., ii, 
436 ) it is observed that von Geriehten found that pyridinebetaine 
1 '(ii'ochloride, when heated at 200°, decomposes, forming pyridine, 
rarbon dioxide, and methyl chloride (Abstr., 1882, 1109). 

The additive compound of S-hydroxypyridine and chloroacetic acid, 
011 'C-NH 4 C 1 'CH 2 'C 02 ‘ 05 NH,(OH)*OH 2 ‘C 0 . 2 H, crystallises in colour- 
less needles, m. p. 185° (decomp.). 3-Hydroxypyridinebetaine, 
C Il-O NiHjO) crystallises in colourless, rhombic plates, m. p. 182° 
(iecomp.). The silver salt, 2 CjH 503 NAg, 3 H 20 , was analysed. The 
methyl e,ster, C'sHgOgN, forms needles, m. p. 160° (decomp.). 

The additive compound of 3-hydroxypyridino and methyl chloro- 
aoetato, OsHmiOsNCl, forms colourless plates, m. p. 155° (decomp.) ; 
the plaliniddoride, (Cgl[j 0 jN) 2 ,H 2 PtCl,j, 2 H 20 , crystallises in orange- 
yellow plates, m. p. 205°. ^ 

^ %H\jdroxynicotinie acid betaine {‘d-hydroxy-Z-carboxypyridinehetaine), 
C-HkOsN, crystallises in needles, m. p. 240°. 

^Zdlydroxy-i-carloxypyridinebelahie, prepared from S-hydroxywo- 
uicotinio acid, crystallises in needles, m. p. 200° (decomp.). 

i-Hydroxy-Z-carloxypyridinebetaine, prepared from 4-hydroxy- 
nicotinic acid, forms plates, m. p. 220° (decomp.). G. Y. 

Quinoline-2-oarboxyl Chloride. E.mil Bestiiorn (Ber., 1908, 
41, 2003—2004). — The difference between Meyer (Abstr., 1905, i, 
155, 666) and Besthorn and Ibele (Ab.str., 1905, i, 612 ; 1906, i, 605) 
.as to the physical properties of quinoline- 2-carboxyl chloride is due to 
the fact that Kahlbaum’s thionyl chloride confiiins a not inconsiderable 
amount of stannic chloride, which reacts with quinoline-2-oarboxylio 
acid to form a substance insoluble in organic solvents. When thionyl 
chloride, free from tin, reacts with quinoIine-2-carboxylic acid, the 
chloride, m. p. 97 — 98°, is obtained, the molecular weight of which, 
determined in benzene by the cryoscopie method, agrees, with the 
formula CjjHjONCl. Meyer’s chloride probably contained tin. 

The presence of tin chloride in thionyl chloride is detected by the 
yellow colour produced by tripbenylmetbyl chloi ide, or by the splendid 
red coloration produced by p-tri-iodolriplienylmethyl chloride. A 
coloration is not produced in either ca.se if pure thionyl chloride is 
used. C. S. 

2Quinolyl Phenyl Ketone. E.mil Bf.stiiokn {Ber., 1908, 41, 
2001—2093). — The reaction between quinoline-2-cai boxyl chloride and 
aluminium chloride in dry benzene leads to the formation of 
i-quimhjl phenyl ketone, C,,NH,,-OOPh, m. p. 110—111°, in good yield. 
1 he substance is colourless, and shows no tendency to yield dyes ; 
consequently, it is doubtful whether the red substance, 
obtained by Besthorn and Ibele (Abstr., 1904, i, 527) is' 2 ;'2'-di- 
quinolyl ketone. Q, jg 

Indolinones. D. Lieber (Jfomtsh., 1908, 29, 421—429).— 

runner has shown that the pihenylhydrazidcs of fatty acids, or 
P enyl-substituted fatty acids, are converted into indolinones when 
Heated with calcium oxide (Abstr., 1907, i, 240). This reaction lias 
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now been applied to the formation of indolinone^from the a- an(i 
^-naphthylhydrazides of wobutyrio acid. 

iHoButyrf/l-a-naphtkylhydrazidef CjqH/NH*NH*C 4H70, is obtaiced 
in a 86 3% yield by the* action of taobutyric anhydride on a-naphthyl- 
bydrazine in benzene solution and extraction with water of the 
a-naphthylhydrazine laobutyrate, which is simultaneously formed 
When heated with calcium oxide at 230°, it yields ^'.i-dhnethul 
Q NH'n. 

a-naphthindolinone^ CH*CH*C*GMe which separates from dilute 

alcohol in white crystals, m. p. 201°, and forms solutions with reddish- 
blue fluorescence. The methjl ether^ ra. p. 78'D°, is formed 

by the action of sodium and methyl iodide on the indolinone in methyl- 
alcoholic solution. The acetyl derivative, CioHi 502 N, forms a crystal- 
line mass, m. p. 106-5° With mercuric chloride in concentrated 
alpoholie or aqueous solution, the indolinone yields a mixture of the 
7 n 6 rcurichloi'ide and the free base; the salt is hydrolysed by excess of 
water. 

isoButyTyl-^-7U(plUhylhydrazuie is pref^red in the same manner as 
the a-compound. 3 : Z-Diniethyl-fi-^iaphthindolmonef 

forms white crystals, m. p. HS'S”. The methijl elher, m. p. 155'5'. 
The acetyl derivative, m. p. 131)'5“. G. Y, 


Tetrahydroacridine and a New Synthesis of Acridine, 
Wilhelm Bobscue [with H. Tiedtke and W. Rottsieper] [Ber., 
1908, 41. 2203 — 2208). — ^The hitherto unknown tetrahydrodibenzo- 
pyridines may be prepared by the following three methods; (1) 
Condensation of a-acyl c^c/ohexamelhylene ketonos with iiniline and 
its homologues, and intramolecular condemnation of the anilino- 
compounds initially formed. By this method, a mixtuie of the 
isomeric tetrahydroacridine and tetnihydrophenanthridino compound 
i.s obtained. (2) Condensation of aromatic o-amino-aldehydes or 
-ketones with hydroaromatic ketones containing a methylene group 
ortho to the carbonyl group. (3) The hydroaromatic ketone is 
treated -with isalin and strong aqueous alkali, whereby tetrahydro- 
acridine-5-carboxylic arid is formed. The latter, when heated, is 
converted into tetrahydroacridine with the evolution of carbon 
dioxide. 

[With W. BoTTSiErEK.] — Tetrahydroacridine, Cgl is 


formed by heating o-aminobenzaldeliyde with ci/cfohexauono at loO, 
or by treating a solution of those substances in alcoliol witia e''' 
drops of a.pieous sorliiim hydroxide ; it forms small, colomless p ^ e. , 
m. p. 54-5— 55'b The pkrate crystalli-ses in smal', yellow needles, 
m. p. 208—209'= ; the methiodide, is a yellow, crys albne 

powder, avhich sinters and then melts at 2(J2 — 204° ; theplaliii« ® * ’ 

{C, 3 H, 3 N) 2 ,H 5 ,BlClj, crystallises in small, brownish-yellow need 

m. p. 233 — 235°; the aurichloride, (G, 3 H, 3 N) 3 ,HOl, 2 HAn 
yellow, crystalline powder, m. p. 156 — 158°. 
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farahi/droac>id{ne-5-earboxylie acid, C,H4<^(222^>CjH8, crys- 

llises in small, colourless leaflets, m. p. 284—286° (decomp.) ; the 
Wdrodilcride, C, 4 Hj 302 N,HCl, crystallises in long, colourless needle.«, 
23.3°. The sMBflr, lead, and calcium salts are obtained as white 
'“■J-pitates from aqueous solutions of the ammonium salt ; the copper 
is obtained as a green precipitate. 

" Acridine may be prepared from tetrahydroacridine or its carboxylic 
by distilling with litharge and pas.sing the vapour over heated 
lith.'Uge (compare this vol., i, 36.5). \V, pj. q. 

9 ■ io Phena'Hl'li*‘®'<lGinoline. Friedricu IIersciimann (ZJcr., 1908, 
'j 998 — 2000 ).— Skraup’s synthesis has for the first time been 
rnplied in tlm phehanthrene series. 'J'ho interaction of 9-amino- 
nhcnaiithrene, nitrobenzene, glycerol, and concentrated sulphuric acid 
■It 145—100° for four to five hours leads to the formation of a' 
liuinolino which must be 9 : \Q-phenanthraquinoline, since ring-closure 
ill the 9 : 8-positions would give a scvcn-meinbered ring. The com- 
poiind forms long, colourle.ss needles, and has m. p. 174°. The nitrate, 
tn, p, 240°, hydrochloride, m. p. 248”, darkening at 245°, sulphate, 
uhtinkUoride, and piorate are mentioned. 'I'he reaction with 2-amino- 
phenanthraquinone did not yield a pure product. C. S. 


Substituted Ehodanio Acids and their Aldehyde Con- 
densation Products. Vn. Rudolf Andrf.asch {Mouatsh., 1908, 
29, 399—419. Compare Abstr., 1907, i, 233). — The substituted 


rliodaiiic acids derived from m-toluidine, benzyi.amine, hydrazine, and 
glycine are now described in amplification of the previou.s papers on 
this subject. . 

CO'OU 

‘i-oi-Tolylrhodanic acid, i ■, formed together with 


ethyl m4olyldit!docarhaminacetate, 0,jH,|Me'I7H'CS'S-CH2‘C02Et, 
baDspaient prisms, m. p, 77°, from ammonium m-tolyldithiocafbamate 
and ethyl chloroacetate, crystalli.ses in micTOSoopio pri.sms, m. p. 148°. 


The following condensation products. 


C,H,Me-N< 


co-c:cuR 

CS'S 


of 


3-?/KoIylrhoiianic acid with aldehydes are described. 

R = Ph; yellow needles, m. p. 124°; R = 'C^H^'OH (o) : yellow 
leaSets, becomes j-ed at 190° in. p. 220°; R = -CylI^-OAc (o) : greyish- 
whire scales, m. p. 231°; U = *CglI^*NO,j (m) : chrome-yellow, micro- 
f;copic needles, m. p. 234°; R = 'CgH^'NMe.T (^) ; scarlet, crystalline 
powder, m, p. 140°, dyes wool, silk, and skin orange-yellow; R — 

: chrome-yellow, cry.stalline powder, m. p. 176°; R- 
'CH.tJIiPh; yellowish-brown powder, m. p. 145—146° 

3 S«»ry/r/i(,(fanic ftetd, CIl 2 rh-N<°° lu-epared from benzyl- 

amine, carbon disulphide, and ethyl chloroacetate, crystallises in white 
ets, m. p. 83°. The following condensation products, 
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E. = Pli: golden needle?, m. p. 219“; R = ‘ 05 H^'N 02 (m) ; 
needles, m. p. 183°, becomes superficially colourless on pi-olot,„pj 
exposure to light; R = -C 5 H,-NMe.j (p) : red needles with blue l„st 
m. p. 177°. ' , 

The action of ethyl chloroacetate on hydrazine ditliiooarlmat 
(Curtiusand Heidenreich, Abstr., 1894, i, 166) le.ads to tlio fortuiuioj 


’e, 


of Z-aminorhodanic acid, NII"N<^ 


,CO-CH, 

cs-s 


which crystallises in 

slightly yellow needles, m. p. 92°, together with a crystalline su&fcwce 
CinHijO^NjSn, m. p. 60°. 3-Aminorhodanic acid forms comleiisation 

products with «i-nilrobenzaldohyde, Nllj'N<^pg 

yellow needles, ni. p. 175 — 176°, and p-dimethylaminobeDz.aldeliyj8 
CsH.pNjSjlOH'OnElj-NMe.;, red, microscopic plates, commencts to 
decompose at 200^*, in. p. 266°. 

Rhodaninacetic acid ifi^carhoxijmethfilrkodanic acid), 

is formed as the barium salt by the action of carbon disulpliidc and 
baryta on glycine (compare Siegfried, Abstr., 1905, ii, 332; 1906, i, 
324) and treatment of the resulting barium dithiocarbumate, 

with ethyl chloroacetate. The rhodaniuacetic acid crystallises in 
needles or leaftets, loses H.;,0 at 100°, or partially in a vaciumi, m. p. 
145°, and forms a white lead and green copper salt; the red S!(t)ersalt 
rapidly decomposes. The condensation jrroducts with henzaldehyde, 
BO-nCHTh 

I, , yellow needle.?, commence to decompose 
. Cio* ti 

at 200°, ra. p. 240°; m-nitroheuzaldehyde, C,., II jOjNyHj, yellow needles, 
commences to decompose at 200°, m. p. 270 — 2*80°, and p-diinethylaiuioo- 
benzaldehyde, Oj^Hj^OjN.^S.,, orange red plates, m. p. 235° (decomp,), 
are described. 

Pdiodanic acid.s are obtained also from other aiiiino-acids, such ai 
alanine and aiiiinobenzoie acid ; that from asparagine yields a cry.stal- 
line bemtjUMne derivative. Analogous substance.? are foniied from the 
hydrolvsis products of gelatin and from Witte’s peptone. G. 1. 


Action of Formaldehyde on Secondary Aromatic Amines. 
Julius vox Bit.aux (Her., 190d, 41, 2145 — 2156). — IMicn foiai- 
aldehyde acts on inctliylaniline or its .aliphatic homologues in neutra 
or alkaline solution, conden.?ation i-eadily occurs with production o 
derivatives of inethylenediamine. In the case of niethy ho-to ui me, 
however, the re.actioii is more sluggish, and still more so with me h 
p-toluidine. On boiling dipdienyl-, dimethyl-, or diethyl-met ly eoeu 
amine with acids or hy treating methyl- or ethyl-aniline (2 mo »■) 
formaldehyde (1 mol.) in acid solution, the product is in eac ca.e 
.same ; it consists of a mixture of tlie original secondary ’‘'“j . ^ 
diphenylraethane derivative, and a more complex 
about 1 mobs, of the formaldehyde residue to 2 mole, o 
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latter is formed in larger amount when a greater excess of form- 
ill de is employed ; it is formed probably from a further condensa- 
, ® of formaldehyde with the diphenylmethane base, involving the 
jjgQ of the hydrogen atom in the ortho-position to the nitrogen 
^ T'tlie condensation of a further amount of methylaniline. This 
ilination is confirmed by the ‘fact that methyl-o- and -yi-toluidines 
jsli only very small amounts of these complex substances, the 
r I eiivlmefi>^oo ba.ses derived from them containing only half as 
miiiy o-hydrogen atoms as in the case of that derived from methyl- 

CH^(Nl’h.Me),,, prepared from 
jjetlivlaniii"® and formaldehyde in presence of alkali, forms a mass of 
1 IIP iTVStals, m. p. 35°. s-niphenyldiithylmethyU'iudiamine, 
CH_,(NPhEt)„ 

lorms white, glistening needles, ni. p. 79°, b. p. 205°, '9 mm. Diethyl- 
irndnodiphinylmetliane, CH^fC^jH^-NHEt),, prepared from form- 
aldehyde and cthylaniliue in presence of hydrochloric acid, is a pale 
yellow liquid, b. p. 255°/10 mm. ; the nitroso-derivative has m. p. 83°, 
and the pImylMocarbamuU, white leaflets, has m. p. 153°. For^ 
investigating the action of formaldehyde on methyho-toluidine, thy 
latter was prepared by the action of cyanogen bromide on dimethyVo- 
lolnidiiie in the same way as described for methyl-^i-toluidine, <(this 
vol. i, o-tolylmetkyhycmainide produced in the reaction has 

b. p. 135 — 136°/8 mm., and, on boiling with .30% sulphurici acid for 
twenty hours, yields methyl-o-toluidine and a .small amoulit of di- 
niethyldiaminodi-o-tolylmethane. o-ToIylcyanamiJe in coiitraayt to this 
fiunislies o-toluidine and o-tolylcarbimide. 

s-Di-o4olijldi7>iethylmethyle)<edi((inine, CH.^fKMe'C^HjMe).,, hms b. p, 
212 -215° 18 mm. ; it yields diiuethyldiaiuiuodi-o-tolylmethane\when 
boiled with acids. s^-Di-ii tolylilimet/iylmetliyle.netlimnine forms pvhite 
crystals, m. p. 68°. DiinethyUliammodi-p-tolylmethane is a Aough, 
gummy substance; the nriroio-derivalive is a yellow, crystalline 
powder, m. p. 123°. \ 

The (liflerence exhibited by methylaniline and iiicIhyl-o-toluidinS, in 
their behaviour toward.s formaldehyde is also shown in the conversion 
of ainiiiobenzyl bases into diphenylmethane bases by boiling with 
amines in acid solution. Thus, whilst racthyl-o-toluidine and dimethyl- 
aminoiienzyl-;)-toluidine interact according to the equation 
S.Me,-CcH 4 -t'Hj,-Nll-U,.H,Me -f C,dI^JIe-NlIMe = 

NMe.,-0,ill,-CII,-C,,ll3Me-NH9[c -p Nlf./O^lI^iMe, 
methylaniline furnishes a complex substance similar to that obtained 
in the formaldehyde condensation, together with yj-toluidine aud 

truiiethyldmminOilipJmiylmetliaiu, NMe.,-tbHj-ClL"C|d I j’N II .Me, b. p. 
245 216°% mm., m. p. 57°, the iiifroso-derivative ot which forms 
i-nmll, yellow crystals, m. p. 96— 97 ’. J. C. C. 

Synthesis of s-Diphenylcadaverine. [s-Diphenylpenta- 
“®%}eRediamine]. Jui.ius vox Itiuux (Ber., 1908, 41, 

y 5—2168). — s-l)ipheuylpentamethyloiicdiaminc has been prepared 
ui two ways, namely, (1) aniline i.s converted by means of ar-dilu’omo-u- 
peiit.iiie iiiio 1 phouylpipreridiiio, this with cyanogen bromide gives 
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phenyl-o)-bromoamylcyana.tnide (Abstr., 1907, i, 960), which ■ 
densed with anilirie, forming cyanodiphenylpentamethyler.od? 

this being hydrolysed finally. (2) Methylaniline is converted"'"'*’ 
s-diphenyldim,ethylpentamethylenediamine (this vol., i, 678) 
is treated with cyanogen bromide, and the resulting A-dicyanod'inh 
pentamethylenediamine is hydrolysed.* ' 

Cyanodiphenylpentamethylenedumim, CN'NPh'[CHj].yN]lPh f 
small, colourless crystals, m. p. 67°; the hydrochloruk, li.is 'm 
101°. Dicyanoiiiphenylp&iitdimthylenediaviine, ' 

CN-NPh-[CH,]5-NPh'CN^ 
forms white, bushy needles, m. p. 76°. 
diamine, NIIPlr[CH 2 ]--NHPIi, has m. p. 45°, o. p. ;'t)U — 265yio riid 
the hydrochloride, ni. p. 193 — 194°, the dibenzoyl derivative ’ 

NPhBz-[CH.,],-NPhBz, 

hard, glistening crystals, m. p. 124°, and the dijtiL-oso-deiiviifii-. 
NO'NPh'[CH,,] 2 -NPh'NO, m. p. 60°, are described. .j q p ’ 


— M 

^-Diphenylpenlmmlhiln 
i°,b._p. 260-365710 ™ 


Coloured Salta of Schififs Bases. II. Hydrochlorides of 
Bases. formed by Condensing Phenyl-p-phenylenediamine with 
iYooaatio Aldehydes. Fokris J. Moore and R. Woorbriios 
(J. Amer. Chem. Soc., 1906, 30, 1001— 1004),— Moore ,inj Gale 
(this- vol,, i, 368) have shown that the bases obtained by cotijensinr 
p-phenyibne-as-dimelhyldiamine with aromatic aldehydes unite with 
hydrogen chloride in two proportions, forming dark red liydroeJilorides 
and yello-'iv dihydrochlorides. 

It is^' now found that phcnyl p-phcnylenedianiine behaves in a 
similar^ manner, but that the diliydrochlorides are formed less readily, 
All tb'e dihydrochlorides, however, with the exception of th.ifc oi 
pheny/icinnamylidene-p-phenylenediamine, are so stable as to retain 
their 2 mols. of hydrogen chloride when dried over sodium 
hydroxide in a vacuous de.-^iccator. I'he dihydrochloride of the 
cinnarnyiidene compound, under these conditions, gradually daiiens 
and loses 1 mol. of hydrogen chloride. 

The mono- and di-hydrochloriJes of the following baSes iiare been 
prepared ; benzjlideuc- and salicyIidenc-phenyl-;;-phenyIene{liamines 
(Ifencke, Ab>tr., 1889, 609); 

cnniVie, m. p. \\(y^ phenyhinisylidene '^'yhenylemdiamine^ ni. p. 105^, 
whidi forms silver-grey, pearly scales, and yhenyUlnuamylidm-];- 
]>henyltnaliamin€, m. p. 145°, which crystallises in brilliaut yellow 
scales. E. G, 


Isomeric Modifications of ;>Tolildioxime and their Behaviour 
as to Formation of Complexes. L'ko A. Tsciiucaeff and L. 

SSeiKO {Ber., 1908, 41, 2219—2221). — The conclusion previously drairn 
that only tlie s^n-forms of 1 : 2-dioxime3 give complex metallic 
compounds with nickel, cobalt, or ferrous salts (this vol., i, 551) is 
further supported by the behaviour of the yj-tolildioximes ; die 
amphi- and a/i/i-couipounds give negative results, whereas the 
niodi6cations give with nickel salts a red precipitate, with amraonmai 
palladium chloride and pyridine an orange-red precipitate, and ‘ 
ferrous sulphate and pyridine a reddish-violet coloration. 
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The syn- and o/ili-^tolildioximes have already been prepared by 
Stiei'liii (Abstr., 1889, 513); the amjoAi-compound was obtained as 
, . On oxidising yi-tolualdaxime by Beckmann’s method (Abstr., 

i°899 9S0), p toluaUoxi’iM peroxide, (CgH^Me-CHIN^jOj, is obtained 
IS nl'istening needles, m. p. 108°. It is insoluble in alkali, and i.s 
educed by ammonium sulphide to aldoxime. By passing nitrous 
fumes into an ethereal suspension of the peroxide, or, better, into a 
.solution of the aldoxime until almost complete solution of the crystals 
lias occurred, p toUldioxime peroxide, CicHuO^N,, is obtained, separating 
from light petroleum in crystals, m. p. 142°. amphi-p-J'oliWioariHic, 
(! B .OjNo, obtained by reducing the peroxide in alcoholic solution 
ifith zinc dust and acetic acid, forms white needles, which contain 
1 mol of chloroform of crystallisation when this solvent is used. 
The chloroform-free substance melts on placing it in a bath at 200°, 
immediately resolidifies, and then has m. p. 229—230°, a phenomenon 
also cliuracteristic of y-benzildioxime. It is readily converted into 
the ^-modification at 200°. W. R. 

The Benzoylhydrazone of Ethyl isoNitrosoaoetoacetate and 
its Fission Products. Gael BOlow and Fkitz Sciiaub {Ber., 1908, 
41 , 2181—2183). — When the benzoylhydrazone of ethyl isouitroso- 
aceto.acetate is evaporated with aqueous ammonia or allowed to remain 
ivitli concentrated sulphuric acid for eight hours, or boiled with 
alcohol for seventy-one hours, it is decomposed into ethyl alcohol, 
benzoic acid, and 4-isonitroso-3-methylpyrazoloiio (compare Knorr, 
.Abstr.,, 1903, i, 660 ; Betti, Abstr., 1904, i, 033 ; Wolff, ibid., 722). 
The benxoylhydrazone of ethyl honitrosoacetoacetaie, 
NHBz-N:CMe-C(N-OH)-C02Et, 

sinters at 164-5°, and is completely decomposed at 173°. The 
properties of 4-isonitroso-3-inethylpyrazolono are correctly given by 
fietti, and the m. p. is 230 — 231° (Betti gives 230°). J. C. 0. 


The Mechanism of the Synthesis of Cyclic Nitrogen 
Compounds [Quinoline Derivatives]. Louis J. Si.mon {Compt. 
rend., 1908, 146, 1400 — 1402). — In view of the results obtained in 
the conden.sation of ethyl oxal.acotate with primary amines (Simon and 
Condnchc, Abstr., 1907, i, 963; Simon and .Mauguin, this vol,, i, 
296), the author has repeated his work on the action of pyruvic acid 
on p-toluidiiie (Abstr., 1898, i, 152) when molecular proportions are 
mixed in chloroform solution in the cold. Tho chief product is a very 
unstable compound, which is readily changed by the action of solvents 
or heat, or even after some time. This is not p-tolilpyruvic acid 
[Ik. at.), but a more complex substance, probably of the constitution 
hOdI-CMe(Sn-aH,)-CHj;C( 011 )(NH-Cjir,)-C 02 H, which when, 
mated with boiling water yields p-toluidiue and 2 ; d dimeth/lquinoline- 
J-moxylie aeid, decomposing nt 265° and furnishing 2 ;'G-dimethyl- 
fuino me. Hm etJiyi ester has m. p. 74°. In the same reaction is aLo 
pro need a small proportion of a compound. 
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when heated with concentrated hydrochloric acid at 150'^ is 

posed, forming sulphnric acid and l-phenyl-S-methylpyrazole. Tl* 
sodium, CjijHgNj-SOjNa, and'6ari«m., ( + HjO), salts were analysed Q* 
treatihent with bromine Water, the sulphonic acid yields 4 ® 

pheni/l-3-methylpyrazole-5-gidp?u)nu> aaid, m. p. 225", which vifij. 
sulphuric acid and 4-bromo-l-phenyl-3-methylpyrazole when heated 
with an -excess of bromine. The sulphonyl chloride, 
C3NeHPhMe-SO.jCl, 

formed by heating the sulphonic acid with phosphorus pentachloride 
crystallises in while needles, ni. p. 101°, and' is hydrolysed by 
water, forming, the acid. The«af/)Aonami(ie,C,jHaNj-SOj'NH,, prehartd 
by shaking the sulphonyl chloride with ammonium carhonate 
crystiAllises in white jSrisms, m. p. 243°, and is scduble in aqueous 
sodium hydroxide. The anilide, CijHtjNj'SOj'NHPh, crystallises ia 
needles, m. p. 127°. 

The thiopyrazolone reacts with benzaldehyde when heated, formiDs 
the i-bmzylidene derivative, Cj^HjNjSlCHPh, which crystallises io 
white needles, m. p. 183 — 184°. On prolonged heating, the thio- 
pyrazolone and benzaldehyde yield an amorphous product, in. p, 19 li 
The action of acetone on thiopyrazolone leads to the formation of aj 
the i-isopropylidene derivative, CjQHgNoS.CMeo, which crystallises iu 
needles, m. p. 204°, is sparingly soluble in alcohol, and when trealed 
with permanganate in acetic acid solution yields a crystalline .siiistaiicq 
m, p. 150°, and (b) a product, formed frhm 2 mols. of the thiopyrazolone 

and 1 mol. of acetone, which forms stoui 

crystals, m. p. 176°, and is more soluble in alcohol and ether than 
the preceding condensation product. With acetophenone, the 
thiopyrazoloue forms a i-phenylisoj/ropylidene derivative, 
CioHsK^SlCPliMe, 

crystallising in yellow needles, m. p. 135 — 136°. 

When heated with alkalis or concentrated acids, 4-bromo-u-betizoyl- 


thio-I-phonyI-3-methyl4 ; 5-dibydropyrazole is converted into his-i- 
lhio-\ -phenyl 3-methylpyrazolone, '(j C-Cile^^’ 


crystallises in white needles, m. p. 198°, is stable towuirds oxidising 
and reducing agents, and forms a melhiodide, C.jjlIjjN^iSo.lIel, 
crystallisiug iu wliite needles, m. p. 198°, losing methyl iodide, 
5-Thio-i-betizoyl-l-phenyl-Z-)iiethylj>yrazo!one and Us Derimlius.- 
[With Erich Lehuanx.] — o-l’hio-l-benzoyl-l-phenyl-Z-rnelhiilpyi'azoImt 

I\Ph<^^rV^^ , prepared by heating 5-chloro-4-benzoy 1-1 phenyl 


■3-methyIpyrazole with sodium hydrogen sulphide in alcoholic soIutioD 
crystallises iu dark yellow needles with red lustre, in. p. 112, 
forms an unstable hydrochloride, crystallising in needles. Tk 
mercuric salt, (CjgHgNgSBz)^!!", m. p. 201^, and the imrcvAchlm>i% 
CjQlljjN2SBz,HgCl, 

white needles, m. p. 223'^, were analysed. If the 6-chIorop} ^ * 
heated with alcoholic sodium hydrogen sulphide in a scaletl tu sa 
150^, it forms a suhslancCf m. p. 174^ When oxidised with 
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xide in alkaline solution, the thxopyrazolono yields i-henzoyl-\- 
.^Qi]iylpyr(izole-^-Sidj>ho7dc cbcidy which is amorphous, and is 


(GioH 8N2 Bz) 2S2, which is obtained aa a by-product 
' • .I--* +i‘i‘'>^yrazolone from the 5-chIoropyrazc.- ^ -- 

, m. p. 156“ and dissolves in concentrated 


^ ^ T'ol by concentrated hydrochloric acid, 'forming hydrochloric acid 
1 *^1 plienyl-4-l)®“2oyl"®'™®’'^y^Py*'*^°'®- One oxidation of the 
viMolone with hydrogen peroxide led to the formation of a 
* !'°tall'ine substance, m. p. 84°. Oxidation of the thiopyrazolone 
iodine in alkaline solution lead.s to the formation* of the 

'y'*' *1 I tn K.N»BzhS.„ which is obtained aa a by-product in the 

,/isa -• 

ay*lallises in yellow plates, 

livdroc'hloriG acid, _ 

■ jj-^i/^,^ii/,{ol-i-bens:oyl-l-pbenyl-3-met/iy/p!i/razole {i-benzot/l-f-thio- 

■ ■’if) COPh'CjNgPhMo-SMe, formed by the action of methyl iodide 
the thiopyrazolone in alkaline solution, crystallises in white 
°eedles p. IS'’, on oxidation with permanganate in glacial 
icetio solution yields the sul 2 >hone, COPh-OjNjPhMe-SO^Me,- crys- 
tallisiDv in colourless plates, m. p. 107“ The S-eihyUhiol compound, 
PhJIe'SEt, colourld.ss plates, m. p, 98°, is formed by the 
action of ethyl iodide on the thiopyrazolone in alkaline solution, or by 
the action of mercaptan and sodium otlioxide on the o-chloropyrazole. 
The ethiihulphoM, Ci8HisOjN.jS, crystalli.sesin colourless needles, m. p, 
122“. The i-pltenylthiol compound, COPh-C'jNjiPhMe-SPh, cannot be 
iiiepaied from the thiopyrazolone, but is obtained by heating the 
S-chloropyrazole with thiophcnol and sodium etho.xide ; it crystallises 
in colourless iieedles, m. p. 104°, and yiold.s sulphuric acid when 
lieated with nitric acid only at 300°. The mlphoM, CjjHjgOjNjS, 
forms colourless needles, m. p. 125°, and when heated with phenyl- 
hviirazine is reduced to the pbenyltliiol compound. The benzyl ether, 
(j'0I’li'03iSr2PhMe-S'CH.,Ph, is formed from benzyl chloride and the 
thiopyrazofono ; it cry-stallises in needles, m. p. 116“ The 5-4e)i«o»/i 
(leriviitive, t!j„H8K.,fc>P.z,, prepared by shaking the thiopyrazolone 
with benzoyl chloride in alkaline solution, cry.stallrse.s in needles, m. p. 
107°. The carboxymethyl ether, COPli-GjX-Phife-S'CHj'COjH, formed 
from the thiopyrazolone and chloroacetic acid, is obtained in colour- 
less crystals, m. p. 124°, and is soluble in dilute alkalis. 

d‘Tkio-\-^-tolyl-3-meihylpyrazolon^ nnrf its Derivatives. — [With 
pRR’ii nviK.]—p-Tolylthioj>yriiie, in. p. 212°, which will be described 
later, is converted into 3-benzuyUhio-\-p-lotylri-inethy1 pyrazolone, b. p. 
150—200715 tom., in the same manner as that»enipiloyed with tho 
phenyl compound. On hydrolysis with alcoholic pota.5siufti hydroxide, 
the benzoyl compound yields 5-thio-l-p-to(yl-'i-melhylpyrazo!oiie, 

A^C.Me 

which h also formed fx’om l-p-tolyl-3-meihylpyi'azoIone by Stoermer 
iuid Johannfcen’s methovi (Abstr,, 1907, i, 960) ; it is obtained in large, 
rhomliic crystals, m. p. 135°, and behaves towaids alkalis and acids in 
the same manner as the phenyl compound. The hydrochloride, 


OijII,2N2S,HC1, 


colourless plates ; the mercuric salt, 

bli ; the nwrcuricMoride, prisms. 




C\jlJ 


.2Nj^MeI, toriued by the 


needles, ni. p. 
. p. ’J08. The 
action of motbvl iodide oa 

3 2 
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the thibpyrazole, has m. p. 175°, and is converted by water into tl 
liquid methyl ether. The benzoyl derivative, 

Uses in white needles, m. p. 114°, and forms a d-fu-cBio lieiivntj"' 
CijHjjNjBr-SBz, which crystallises in prisms, m. p. 104°, yicMsbenjJ’. 
acid and hydrogen bromide when heated with concontr.itod liy^j 
chloric acid, and appears to form d-bromo-l-p-tolyl-S-methylpyin^oioo^, 
when treated with alkalis. The disul/jhide, S 2 (CnH,jN,),, j 
yellowish-green mass, m. p. 74°, and is soluble in conceutraied hvdr.j 
chloric acid, being reprecipitatcd unchanged by water. The 
acid, CjiHjiNj'SOjH, crystallises in while prisms, ni. p. 24 (;o, 
barium salt, (( 4 jH,j 03 N 2 S),,Ba, forms small prisms. The stJpU„yi 
chloride, CjiHjjNo'SO.jCl, white needles, m. p. 77°. The srlphonnuiil 
prisms, m. p. 227". The sulphoHcmUide, 

“ Ci,H„N„-SO„-NHPh, 

needles, m. p. 118°. 

The i-benzylidene derivative, CjjHioN^S'.CHPb, crjastallifes iu white 
needles, m. p. 212°. When heate<l with the calculated araoniit of 
acetone, the tliiopyrazolone yields the i-hoprojji/lidene coiDpaiiDcl, 
CiiHioN^SiOMe.,, 

crystallising in colourless needles, m. p. 206°, but if with an evocig of 
acetone and alcohol or a large excess of acetone alone, it forms the 


condensation jwodMCt, which crystallissi 

in needles, ni. p. 186°. The i-phenylethylidene derivative, 
C„lIi(,N.2S:CPhMe, 

formed from the tliiopyrazolone and acetophenone, crystallise.^ in colour- 


less needles, m. p. K)6°. 


G. Y. 


Pyrimidines. VIII. Separation of Thymine from Uracil, 
Treat B. Joiinsos (/. Jiiol. Vhem., 1908, 4, 107 — 418). — When thyniiiie 
is dissolved in cold fuming nitric acid (D I’S) and evaporated, crystals 

of)ii(i'oAycf)'oa:y/iy(irot/i2/«ttn«,CO'\^jj,Qjj^QI]^^CMe'Xt.)2,ai'sforiiitiI| 

which generally melt with clTerve.^cence at 183 — 185' (a-variety), 
but sometimes at 230—235° (ellerv.) ; on keeping, the latter modifira- 
tion is spontaneously transformed- into the former. Both iiioditiciitioii.s 
when reduced yield the original thymine. 

Under the same conditions, uracil yields 5-nitrouracil, 

which requires 800 to 900 parts of cold alcohol for complete solution, 
and can be reduced to amino-uracil. Since riiti uliyi-lroxvliydio- 
thymine is very soluble in cold alcohol, a sepaviitioii of tSie two 
Substances can be readily effected by nitratioo. One gmm of tie 
mixture is dissolved in 10 c.c. of nitric acid (D 1*5); e^.ipoM- 
tion of the solution below 60'^, the residue is cxtiacteJ \utii 
cold alcohol. The nitro-coinpounds can bo purified by ci} 
from hot water and alcohol. 


Pyrimidines. XXXI. Synthesis of Uraoil-3-aoetic Acid- 
Henky L. WiiEELEii and Leonard M. Liddle (/. ' 

1908, 30, 1152 — 1156). — Johnson and lieyl (Abstr., 190i, i, i- } ' 
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1 tliat when 2-etliyUhiol-6-pyrimidone is treated with methyl iodide 
iie^eiice of potassium hydroxide, 2-ethyIthiol-l-methyl-6-pyrimidone 
''dated. When, however, 2-ethyIthiol-6-pyrimidone is treated with 

P ' , n 1 vri ^ ^ i i-.»l il 


foiin 
• in I'le 

(livl chloroacetate and alkali hydroxide, alkylation takes place in the 
3j,odtio‘i with formation of ethyl 2-ethyUhiolS-pyrimulvne-3-acetate, 

,^C(S ht) •N( m. p. 129”, which crystallises in long, 

olourless prisms. The corresponding acid, m. p. 208—209°, forms 
slender pri-sms, and can be prepared either by the hydrolysis of the 
pster or 6y heating 2-ethylrhiol-6-pyrimidone with potassium chloro- 
acetnte. When the acid is warmed with hydroehlorie€tcid, mercaptan 
■-''pvolved and uracil-3-aeetic acid is produced. 

CO-N(CH,.CO,R,^,„ „ _ 2850 


I'racil-Zatcttic acid, NH<Cq, 


■co- 


S>CH, 


-Ctt 


m. p. 


(de- 

C'ouip.). prepared by he.ating an alkaline solution of uracil with chloro- 
ut’tic eeid, forms small tablets ; its potassium, copper, and barium 
-iiilts Arc described. The7)iethi/l ester melts partly at about 177°, and 
rnmoletely at about 216°. d'lie 5-6ro/«o-dci-ivative, 

CBr'^^^’ 

111, p. 2tt’ (decomp.), forms colourless needles. The corresponding 
a-aiii'O-derivative, m. p. 264 — 265° (decomp.), crystallises in colourless 
iirisms. 

l-Metkyluracii-i-acelic acul, yps^CH, m. p. 

239—210'’, prepared by the .action of potassium chloroacetate on 
iiielliyhu'iicil or by treating ur.acil-3-aceUc acid with methyl iodide in 
viic'sence of potassium hydroxide, crystallise.5 in needles or prisms. 

E. G. 


Pyrimidines. XXXII. Synthesis of Uracil 4 acetic Acid. 
Hkney I.. WnEELEB and LEO.VAKn M. Liddle (/. .liiier. Chem Soc., 
1908, 30, 1156 — 1160), — Ethyl 2 ethi/llhiol-G-pyriimdom-i-acetule, 

^ ^^CO— 

ra, p. 131°, prepared by the action of ethyl acetonedicarboxylate on’an 
alkidine solution of the ethyl bromide additive product of thiocarb- 
amiile, forinfs long, colourless, silky needles. The corresponding acid, 
m. p. 155° (decomp.), crystallises in colourless needle.s, and when heated 
at 170° is converted into 3-ethylthiol-4-methyl-6'pyrimidoDe. "When 
this acid U warmed with strong hydrochloric acid, mercaptan is evolved 
^nd uracil-d-acctic acid is produced. 

Uracil-i-acetic acid, XH<p^pjJ>C-Cir,,-C0.,TI,ll20, m. p’. 340° 

(decomp,), crystallises in flab prisms and is soluble in about 8 parts of 
jmlntg water and in 30 parts of cold water; its potassium salt is 
|k^oribpil. The etkijl ester, m, p. 187 — 180° crystAlIises with lir>0. 

le mthf// ester has m. p. 310 — 318° ^-Nitrouracil-i^acetic acid, 

•11- p. lo.r (decomp.), forms minute cubes. 

} he action of bromine on an aqueous solution of uracil-i-acetic 
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iicid, 5-dibro)no-i-h}/droxyhydrouracil-i-acetie acid, 

NH<^^^>C(OH);OH,-Op,H, 

m. p. 240'’ (decomp.), is produced, which forms colourle.« 
probably containing ^H^O. E. G. 

a-Chloro-/S-iminazolylpropionic Aoid. Abolp WiNDics anj 
W. Vogt (Beitr. chem. Physiol. Path., 1908, 11, 406 — 408), — By 
ploying the method already given by Friinkel (Abstr., 1908, i, 547 ^ 17 ,^, 
preparing chlorohistidiuecarhoxylic acid by treating histirliiie iyj,,), 
chloride with Citrons acid and subsequent treatment of the cnirlr. 
product so obtained witluzinc dust and glacial acetic acal, the 
have- succeeded in obtaining only /i-iminazolylpropionie ,icir], 11 ,^ 
chlorohistidiuecarhoxylic acid was, however, obtained by tlie follow- 
ing method. Histidine was treated with hot potassium nitrato in con- 
centrated hydrochloric acid ; the crude hydrochloride of chlovobistidine. 
carboxylic acid. was then c.steri 6 ed by 109(, alcoholic hydrogen chloride, 
andHhe hydrochloride of the ester thus obtained wa.s prcci|:iitated from 
alcoholic solution by means of ether. This was converted isito the 
oxalate, m. p. 161“ The free ester is an oil, from which, by 
saponification, pure chlorohistidineeavboxylic acid can bo obtained, 
This melts at 191“ (decomp.). 

)S-Imiliazolylpropionic acid, on the other hand, which agrees in 
properties with tlie substance described by Krankel as clilorohistidino. 
carboxylic acid, has m. p. 80“, and when heated lose.s 1 I..O. 

S. B. 8 , 


Hydroxyquinoxaliues. O-i'to Hixsukku { Per ., 1908, 41, 
2031 —20331.— Five compounds, have been prepared ; these 

have been termed; 1. Dihydroxyquino.xaline (Bl-adiu, Abstr,, 1885, 
785); 2. Dihydroxvethylen'ephenyleneiliamine (Aschaii, iUd., 1886, 
147); 3. Dihydroxyquinoxalino (llin.sbcrg and Poliak, rtjd,, 1896, i, 
394); 4, Plienyleneoxamide (Seeliger and hleyer, th'.l., 1897, i, 45); 
5. Phenyleneoxamide (Motylowski, this vol., i, 371). Oompoimds 
2 to 5 are shown to be identical. Although compounds 1 and .3 were 
previously stated to be identical, it is now shown that they sre 
different" substances. Hinsberg and Poliak’s couipound, unlike 

Bladin’s. does not combine with water of crystallisation. 

Motylowski’s oxidation product of hydroxydihydro.iuuioxiilme is 
probably identical with •“ hydro.xyquinoxaline. J- -T »■ 


Synthesis of Phenylquinoxalines. Otto Fischki; and Fmz 
Eomer {Per., 190.8, 41. 23.90-2.353).— Fischer and hclun*'’ 

described recently (this vol., i, 221) the formation of 2- and 3-plienj - 
naphthaquinoxahnes from diketo-s-a.lS naphth.ar.me and 
naphthazine respectively. As these phonylnaphthaqmno.xaliiiec '' 
previously unknown, and in their properties (.ihcred ni.ii 'ei. 

Feist and Aiiisteiii’s phenylnaplithaquinoxahne preparM 
/7-naphthaquii;onc and jdienylothylenediamine (Abstr., ! ' 
it was advisable to confirm their constitution by synthesis. j 

purpose, the authors em])loyed Ilinsberg’s method for the pi i I'an 
phGiiylquilJOsaliaes from bromoacetopkenone and o i i > 
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f , ,„i (liat the action of bromoaoetophenone on 1 ;2-diammonaphtha- 
Is to the formation of the two products described by Fischer 
' i Siiiii'dlsr, but in small yields and accompanied by much resin. 
n"ttsr yields are obtained by employing isonitrosoacetophenone, which 
more smoothly than does bromoacetopheuone with o-diamine.s, 
^ irith o-nhenylenediamine gives good yields of phenylquinoxaline 
;Hin"U Abstr.> 1897, i, 120). 

' t'ifcliei' and Schindler’s phenylnaphthaquinoxalines are formed 
niieu isonitrosoacetophenone and 1 ; 2-diaminonaphthaleu6 are boiled 
in iDolecnlar proportions in methyl-alcoholic solution. The 2-phenyl- 
fiimjioand is now found to be white. Both quitioxaliBes are volatile 
niili steam, and give with zinc dust and acetic acid a transient red 
coloration. If boiled in ethyl-alcoholic solution, isonitrosoacetophen- 
oiie and 1 : 2-diaminonaphthalcne form, together with the qninoxalines, a 
siiSs/BiiCe, which separates from pyridine in red crystals, and gives 
creen and blue colorations with concentrated sulphuric acid. This red 
'ubdance is not formed in presence of small amounts of hydroxylamine 
liTilrochloride. _ ... * 

The reioetition of Feist and Arnstein’s experiment .shows that these 
inthors could not have obtained a single sub.stance. The action of 
sthylenediamine, which oxidises more easily than phenylethylenedi- 
jmine, on /?-naphthaqulnone leads to the formation of naphtha- 
piiiioxaline (Hinsberg, Abstr., 1890, 972). The picrate, CjjHjiOjX-, 
ciystallises in yellow needles, m. p. 17P. G. Y. 

Preparation of Isatin and its Methyl Derivative. Rudot.ph 
B.u'EK (I).R.-P. 193633). — It has lieen found that isatin and its 
mcthvl derivatives can be produced by the action of warm eon- 
cinmitBii sulphuric acid on substituted iminochlorides having the 
general formula RNICCl'CCIlNR, where R is a phenyl or tol^ group. 
Diphenyloxaliminochloride, ni. p. 115°, di-o-tolyloxaliminochloride, 
m, p. 131°, di-m-toli/loxaUiainocliUnde, yellow pri.sms, m. p. 72°, and 
Hi-iytohjloxaHminochloride, yellow leaflet.s, m. p. 107°, were employed 
in this synthesis. 0-Methylis.atin, which is fully described for the 
first time, yields a plmiylkydrazom, golden needles, m. p. 242°, and 
oxime, j cllow needles, m. p. ?35°. G. T. M. 

Preparation of Stable Chloroindigotins. Gesellsuuaft fur 
Chemisciie IsDUSTEiE IN Baseu (D,R.-P. 193971). — A stable chloro- 
indigotiu, (.IjjHjO.cNjCI, is obtained by passing chlorine into a mixture 
of finely-powdered indigotin .and nitrobenzene, A vigorous reaction 
ocdirs, and the chloro-derivative is produced in a crystalline form. 
\Uien reduced with alk.aline liyposulphlk', this substance furnishes a 
light yellow leuco-derivative, which has valuable tinctorial properties. 

G. X. M. 

Preparation of Halogen Derivatives of (3-Naphthindigotin. 
loEsELLseiiAFT ff;]! Chemische Industrie in IU.sel (D.H.-P. 193970). 

naphthindigotin is prepared by successively brominatiiig 
/ -ntpbtlut.atinj converting the bromo-deriv-ative into the chloride, 
iTciiciiig the latter with liydriodic acid or some other suitable 
‘6 TOing agent, and finally oxidising the product with air in the 
presence of sodium hydroxide. The product is a dark green, crystalline 
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powder, wliicli furnisbes a reddish-brown leuco-derivative givin„ fj, 
shades of blue on cotton. G, 


Transformation of s-Phenyldiphenylhydrazine by Hydrop 
Chloride in Benzene Solution. Miectslas t>ziuEzv.\sKi (ft/; 
Acad. Sci. Cracow, 1908, 401 — 408). — When ^-phenvllipjipj*,, 
hydrazine is dissolved in benzene and the solution satui/itei nij] 
hydrogen chloride, intramolecular change takes place will; foi'matioj 
of a semidine base and a diphcnyline base, which are sepanttij b, 
means of their different solubilities in aqueous alcohol. 

The semidine base, which is probably o-amino-i-anilino'! 

NHPh-CcH3{NH,)-C,;Hi„ ’ 

crystallise.s in silvery scales, m. p. 141“. The acelyl derirative foi'io 
white needles, m. p. 165°. The hydrochtoride and the sulfihntt avj 
described. With nitrous acid, the ba.se yields an u;i)/!!/se.(lci’iv,itivp 
C H Ph 

^ , m. p. 82'5°, with benzil a co7npouud, 

" ' N CPh 


of which the free late gives a yellowish-green fluorescence in alcoholic 
solution, and with carbon disulphide a compound, CgH 3 Ph<Cypj ]>CS, 

yellowish-white scales, m. p. 150’. 

The diphenyline base, which is probably 2 : i'-diainino-f-dipkenijl 
benzene, NH.>'C„H 3 Pb-C,,Hj'lNH.„ is a dark oil, crystallising after sniiie 
months. The diacetyl derivative forms small, hard crystals, m. p. 2’2S , 
The dihydrochloride is blue, anil the snlphiHe ci'y3t!illi,ses fioni 
alcohol in white needle.'. In the hltrate from the precipitated basei, 
4-benzeneazodiphenyl was recognised. .1, 0. C, 


Indanthren and Flavantbren, X. Products of Reduction 
of Plavanthren and the Relation between their Colour and 
Constitution. PvOlani) Sciior.r. {Jkr., 1908, 41, 2304—2328, Com- 
pare Abstr., 1907, i, 540). — liy the reduction of flavantbren, the .author 
has prepared seven compound.', namely^ dibydroflavantlueii, a- ami 
/3-tetrahydroflavanthren.s, a and /3-hoxahydroliavar.thren?, fliiv- 
anthriue, and llavantlirinol, of which the fourth and the last will 
be described in a later paj/er. 

[With Kaul lloi.DERUAXN'.]— /4;7ii/f/r^5(va;rf/irm hydrate is prepared 
by reducing llavantbrene with alkaline .soiliiun haposulphitu n; an 
atmosphere of hydrogen. On cooling, bronzy needles of the dimdmm 
salt (anne.xed formula, in which tlie OH and 
14,0 groups .are replaced by O.Na and h’aOH 
respectively) erystalJise out, and are treated 
with .acetic acid. Dark h-luisii-green, coppety 
crystals are obtained, which are iairl; stable 
at the ordinary temperature, hut are rciidd' 
oxidised to flavantliren at 100', or "hen 
\ / /\ s moi-'t ; when healed for a fen' hmus it 

\/ \/ ■ / ]50 — 170 ' in a stream of carbon dioxide'. 'wW'* 

' * i.B lo.st and rf(/i//<fro/?«i>an(C(r«i isfoniieil. a i» 
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. ^ njcon powder, which is not so readily oxidised by the air as is the 
I -irite. It is also the chief product when flavanthren is heated with 
I ' diioflic acid and red phosphorus at 125°. Although flavanthren is 
of i very weakly basic character, dihydroflavanthren hydrate readily 
forms salts with mineral acids. Bihydroflavanlhren Itydrocliloride 
■■ ■olnblv contains the acid united with the nitrogen atom. 

^ a-BenzoyldihydroJlavanOiren. is a reddish-brown powder, m. p. 220'’ 

^^^^a- 2 'jmhydrojlamnthren hydrate could not be isolated, but the 
soriiion salt is stated to be formed when flavanthren is reduced by zinc 
(Ju^t and sodium hydroxide. On .aciilification, a mixture of dihydro- 
flavanthren hydrate with a small amount of 
a-hexahydroflavanthren hydrate results. 
ji-TetmhydroJlava'athren (annexed formula), 
prepared by treating flavanthren with hydriodic 
acid and red phosphoru.s at 170'’, is a green 
powder. It forms .salts with acids and alkalis, 
in the latter c.a,se pas.sing into tlie red eBolic 
modification. The dibenzoyl derivative forms 
microscopic, lemon-yellow prisms. The 
authors consider that jS-hexahydroflavanthren . 
is formed when the red alkaline .solution of /3-tetrahydrofliivanthren is 
reduced with zinc dust, but the compound could not be i.solated from 
the resulting yellow solution. By reducing 
flavanthren witli hydriodic acid and rod 
pho.sphorus at 207 — ‘IBP ,Jlavanthrine hydrate, 
annexed formula, is formed as a greenish- 
brown powder, which on heating to 240° 
lo.-es w.ater and yields Jlavauthrine, This 
forms large, brown needles with a green, ipetal- 
lic lustre, and sinters at 380°, m. p. about 
390°. It is readily oxidised to flavanthren. 
The relation Itetween the colour and 
constitution of these reduction products of flavanthren is discussed. 

J. C. C. 
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Influence of Methyl Groups on the Tinctorial Properties of 
the Basic Dyes derived from Triphenylmethane. Je.vx 
Btki.ecki and Ale.\axdke Kolexiew (Bid!. Acad. Sci. Cracow, 
1908 , 296 — 318). — It is well known tliat the presence of such 
siilistituents as SO^H, Cl, Br, SO,„ CH, and CO.,H. in the ortlio- 
po.sition to the methane-carbon atom of basic triplinnylinethane dyes 
otlongiDg to the mal.schite-green and magenta series renders them 
more re.^istaiit tow.ards alk.alis. Tlie authors liavo now examined the 
effect of introducing the methyl group, not only in tlie ortho-position 
fwhero any increased fa.stness to alkalis might be a.s.'^igned to steric 
liinilrniKe of the cliange of the qiiinonoid to the oarbinol structure 
iiuder the influence of .alk.alis), but also in tho meta- and para-positions 
to tlie methane carbon-atom. It i.s found that, in all three positions, 
till' pipsenco of tho methyl group increase.s the fastness to alkalis, 
'vhil^t with regal’d to the sh.ado produced, its influence is similar to 
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that exerted by the acidic groups cited above ; in the meta-po^jt; 
no change in colour is evident, wl^ilst in the ortho- and 
the change is marked ; thus o-metkylated inalacl»te:green is hi -.i* 
green and the ^-methylated derivative i-s yellowish-green, 

The dyes were prepared by condensing tetramethyldiaminodiphej i 
carbinol with 1 mol. of an amine (mostly homologne.s of rliippiuV 
aniline). When the operation is effected in presence of (ijinf" 
hydrochloric acid, the amine usually attaches itself to the metlnjp' 
carbon atom at the position para to the amino-group, but when 
centrated sulphuric acid is used, the point of union is ip the met 
position (compare Noelting, Ab.str,, 1892, 1-87), 

i-Amino-i ' : i"4etramelhyldiaimnoilij)henyl-o-iohihiethani’ 
CH(C,,H4-NMe,)j-08H3Tre-N H,, 

prepared by condensing tho carbinol with o-toluiiline in (hhn 
hydrochloric acid, has m. p, 184°, .and i.s readily o.xidiscd to a dw 
which dyes tannin-mordanted cotton in violel-blue shailes, When 
sulphuric acid is used as condensing .agent, there is formed 3-aini,io. 

: i’’-telraimthyldmmmo(Ujjlienyl-o-loJ>jhnethane, m. p, 146’, whidi oj 
oxidation yields a green dye. 4:4': i’-dlexamethyltnainimdiphenyh. 
lolylmetKane, prepared fi'oni dimcthyl-o-toliiidiiie by condensing it j-hii 
the carbinol in dilute hydrochloric acid, separates from ether as a pale 
yellow, microcry.stalline powder, m. p. 144°. On oxidation, it yields a 
violet-blue dye. When sulphui'ic acid is used as the condensing anoiii, 
3 ; 4' •.i"-hexamelhjhriamiHodxphenyl-o-luluidim, m. p, 113°, is oletained 
which on oxidation gives a yellowish-green dxje. 

4:4': i"-Uexamelh>jItrinminodiphenyl-ui-lohjlmethant i,s prepared tj 
condensing the carbinol with dimethyl-m-toluidine in presence of either 
dilute hydrochloi'ic or concentr.atcd sulphurie acid. It cry,?tallisc8 
from methyl alcohol in colourless prisma, m. p. 118°, and on oxidation 
yields a violet-blue dye. '2 :i' :i''-//examelhyUriaiainodiplmtjl-'^ 
iohjlmethnne, prepared from the carbinol, dimethyl-yi-tohiidiiie, and 
dilute hydrochloric acid, crystallises from methyl alceliol in pale 
yellow flocks, m. p. 107°. The corresponding dye is violet-hliie. 
When 100",i sulphuric add is need as the condensing agent, ,3 :4':4'- 
hcxamethyltriaminodiphenyl-p-tolylmethape, white prisms, m, p. 113°, 
is obtained (Noelting, Abstr. , 1892, 199, gives 11)0°). The corre- 
.sponding dyo is bluish-green (coinp.are L. (kssella & Co., .Abstr,, ISO), 
i, 804). 

2:4': i ’-IIe-'-o/net/xithnartnuodiphenyl m-xiflyhnethaxxe, prejsired by 
condec.siiigtlie'’arbinol with diiuetliyl-irt-4-.xylidino in dilute hydrochloric 
acid, crystallise.s from niethvl alcohol in yellow Hocks, m. p. lb. 
The corresponding dye is bine. When lOOy', sulphuric acid is tlis 
condensing agent, 3 : 1' : I ' he,xrtitiethyhria>>iinodiphttiyl-\x\-''ijhjlmeOi'-'w, 
prisms, m. p. 13:5 , is obtained. Tbc corresponding (///« is greenish- 
blue. 4:4: i”-Jfe ea'’ixefdty!tritoninodipkenyl~\i-xylyliiietltane is }irepai'c 
from the carbinol and dimettiyl-/j-.xylidine by the aid of either dilate 
hydrochloric or If'O'.’,', sulphuric acid. It crystallises from 
aicohol in long needles, in. p. 150'. Tho corresponding (0/e h lioe^ 
blue. 2:4': i' -Ifexriwethyllriminodiphenyl-o-xxjlylmelhane, l'|°’P'®' 
from the carbinol and dimethyl-o-t-xyiidine in pre.scnfe d 
hydrochloric .acid, has m. p. 164°. This base could not be osms® 
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liY tetrachloro-j5-benzoquinone or lead peroxide. 3 ; 4' : 4"- 
^''!'"^[,JtyUri<imin(diphmyl-(yxylylmlhane is obtained when 100% 
, ( * .>'.,cid is usedastbe condensing agent in the preceding reaction. 

from methyl alcohol in leaflets, m. p. 185°. The corre- 

It frv^tamses iiom j r r C f 

, ponding dye is deep blue. J. C. t. 

Prpoaration of Anthracene Derivatives Containing Nitrogen. 
F. rbenF-ibriken yoRM. Friedb. Bayer & Co. (D.R.-P. 194253. 

ire this vol., i, 456). — By condensing 1 : d aminoanthrapyridone 
*J.”j'|**" 4 -bi-omoanthrapyridonB by means of dry .sodium acetate and 
' .r chloride in the presence of naphthalene, a compound cryatal- 
[bino in dark violet needles is obtained, which is formed in accordance 
ffith°t.he following equation : 

CO t;o 


HO 

II 

/<-'- 


'-CO 


NJIc 


N.Mo Cli 

A /-o- 


= HBr 


I 


I 


NH, 


Br 


CO^ 


CO 


/\ 


HC NMe 

N.Me CH 

/\/^ \/\ 

1 i 

i i 1 ' 

\-NH- 

)/\.co-/ 


A similar compound containing one anthrapyridone and one anthra* 
qnio one residue its ol>tained by condensing 1 : 4-bromoantlirapyridooe 
and 4-aininoanthraquinone. Several substances of the same type are 
described in the patent. G- T. M. 


Constitution and Colour. Friedrich Keiirmann (Ikr.^ 1908, 41, 
‘2340 — ’2345). — Partly a criticism of Wilistatter and Piccard's views 
as to the constitution of Wurster’s dyes (tliis voi., i, 475). The 
author sliows change of colour can take place in two ways, 

namely, (1) without change in constitution of the chromophoric 
group ; this occurs when an auxochroinic group is introduced ; and 
(2) accompanied by change in constitution of the chroi^ophore, as 
when colourless bases yield coloured salts and vice ver^d. Quin- 
hytlroiies are more strongly coloured thau quiuones, owing to the 
presence of the auxochromic hydroxyl group, and the compounds to 
which 4\ilktatter and Piccard have a'^signed a special constitution 
do not diHer in kind, but only in degree, from ordinary quinhydroncs. 
and are therefore to be regarded as having a constitution similar to 
^ ^ J.C.C. 
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Dihydrazines. I. 4;4'-Bismetbylhydrazinodiphenylinethane 

a Reagent for the Characterisation of Aldbhydes. .Jl uis i ,,’ 
Braun {Ber., 1908, 41, 2169 — 2181). — 4 ; 4 -Bismethylhy(]i.n._,jj^^ 
diphenylmethane, obtained by reducing dinitrosodimetliyldu^ji^^j' 
diphenylmethane (Braun and Kayser, Abstr., 1904, i, 687) witli 
and acetic acid, reacts instantly with alphy! and aryl aldehydes, foririn,, 
condensation products which .are readily ehanacterised. It reacts verv 
slowly with ketones, so that a convenient method is .afforded of 
di.stinguishing between the two. An exception to this rule is 
displayed by a-keto-carboxylic acid.s, which react as if they sveie 
aldehydes. Aldehydic sug.ar.s, such as mannose and galacto.se, condense 
immediately, but dextrose re.acts only very slowly. 

4 : i’-Bisnuthylliydrazinodiphenylmetham, 0112 ( 0 ^ 11 , ■RiJe'XH,),,liae 

in. p. 102°; the hydrochloride, m. p. 190° (decomp.), and svJpkail arc 
described. The seniicctrbd^ide, Oir.,(C,^H,*NMe‘XHi*C0‘h 1!^),, 
white powder, m. p. 232° ; the phemjllhiosemkarbaude has m.‘ p, 21P ‘ 
and the hmzoyl derivative softens at 1 16 ° and has m. p. ISlh 

4 : 4 '-Bismethylhydrazinodiphenylmethane condenses to hydratoiijs 
of the type CH 2 (OoH^-NMe'N:CH-R )2 with the following aldehydes, 
the ffgnres in brackets being the m. p.: formaldehyde (137 ), acetalde- 
hyde (114°), butaldehyde (71°), heptaldehyde (57°), citral (107-108'), 
benzaldehyde (220°, softening .at 214°), cuminaldehyde (169°), unis, 
aldehyde (195°), p-dimethyhiminobenzaldehyde (209°), fialicylaldehyde 
( 200 ° with previous sintering), opiauic acid ( 220 °), cinnamaldeliyde 
(203°), furfuraldehydo ( 201 °). * 

Acetophenone yields a deep yellow compound, 
CHj(CVH,-NMo'N:CFhM 6 ),, 

m. p. 105°; the compound from benzophenone is deep yellow, .sintering 
at 120°, in. p. 152°; glyo.xal yields a compound, decomp, 

280—282°, and iiiethylglyox.al the compound, 

CTr,(C,HpNMe-XX’H-COMe)o, . 

ni. r. 185°. Pyruvic acid gives a yellow compound, 
CH,{(;V,H4-7''51e-M:C.Me-CO,>lI-),,, 

III. pi, 100° (decornpi.)', a'u'l phenylpyruvic acid behaves simihuh. 
Phthalonic acid, the phenyliiiethylhydrazom of whicli i,s yellow and has 
m. p. 140° (decomp.), give.s a compound, 

softening at 60°, rii. p- 78°, and decomiiosing at 90°. J. 1- 0. 

Disulphides with Neighbouring Double Linkings. Ill- 
Emil Fhomm (Aniuilen, 1908, 361, 302 — 352. Coin^aro Ab-tr, J 
i, 656, 714; 1907, i, 982).— It has been shown tb.at all disulplnbra 
with neighbouring double linkings, X.CIPS'S'O. Y, aio deconiiio^ed liy 
alkalis and amines with liberation of sulphur and formation ol new 
compounds.* Thus pertbiocyanic acid reacts with 
forming sulphur, plicnylditliionrazole, 3-anuiio-5-thion-l-p 

triazole, and aniltbinret. Similarly, the thiuret.s, Nl[<l^l^,j^Tp,,i;i 

read with phenylbydrazine, forming two piroducts, considticd to 
the formuhe NHR-nS-XH- 0 (Nll)-NU-NHrh and 

NHR-CS-Nl[-C(Nll)-NPh-XH,,. 
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V iniiii iini Vetter (Abstr., 1907, i, 982) obtained only one product 
I he interaction ot aniline and phenylthiuret, which was considered 
‘Thavc the formula NHPh-CS-NH-0(NH)-NHPh. In continuing 
> ■nvLvti'’ation, it has now been found that the action of aromatic 
^ on thiuiets gives rise to two products ; thus, with aniline and 
* tnlvltliiuret, there are formed phenylguaiiido p-tolylthiocarbamide, 
II '•VCtSH)‘NH'C{NH)‘NHPh, and phenyl-jntolylguanidothiocarb- 
^,;:i,i,:C-lI/N:C(xNHPh)-NH;C(SH):NH. 

The action of aniline or phenylhydr3,zin0 on thiurcts, which are 
ileiii cd fro'u secondary amines, is found to lead to the substitution of 
p e luilino- or phenylhydrazino group for the secondary amine residue. 

'I'lie phcnyldithioiirazole described by Fromm and Bchneider (Abstr., 
|(j(jli i 714 ) has been re-studied, and in connexion with it a number 
of iieVdithiobiurets and their derivatives have been prepared. 

Ich'oii of Arovialic Amines and Hydrazines on p-Tolylthiuret , — [With 
lAiiNOLi) Weller-]— ■ p-Tolylt/duret/iydrockloride, C<|lI„,Nj.SjCl,is formed 
hv boilinv p tolyldithiobiuret with ferric chloride and hydrochloric 
aoiii • it is obtained as a yellow, amorphous powder, m. p. 194", and, 
\rlieu boiled with 2 mols. of aniline in alcoholic solution, forms two 
nioiUicts : (o) Plienylguanido-^-lolylthiocarbamide, C, 5 H,(.N,S, separates 
jivm the hot alcoholic solution and crystallises in white leaflets, m. p. 

Its hydrochloride, C,5l[,(iN4S,1101', forms white needles, m. p. 
■’14" (? 344"). {b) J'/tenyl-p-tolylguanidolhiovarbamide i.s isolated from 

the alcoholic filtrate as the hgdrochloride, C, 5 H|,.N, 8,1101, which 
civslallises in needles, m. p. 158". When boiled with benzyl chloride 
Mi'd alcoholic sodium hydroxide, the base from (a) yields yhenylguanido- 
f tohjl-^-kmyUhiocarbamide, which cry.stallises in white 

leaflets, m. p. 176°, whereas, under the same conditions, the base from 
(t) is converted iato phenyl-^ tolyldicganodiamide, which crystallises in 
white leaflets, m. p. 186°, 

The action of p-toluidiuo on phenylthiuret leads to form.ation of only 
one product, which is identical with the pheiiyl-p-tolylguanidothio- 
carbamide described above. 


\. T(jlylguaiiido-p4olyllhiocarbamide, formed by the action 

of p-toluidine on p-tolylthiuret, ciystallises in white needles, m. p. 
170- 180° ; the tfr benzyl derivative forms yellow needles, m. pi. 199°. 

The iirylguanidoarylthiocarbaiuides are readily acetylised by means 
of acetic .anhydride, whilst the diary Iguanidothiocarbamides, on the 
other hand, do not form acetyl derivatives. 

Acelfplienylguanido-p-tulylthiocarharnide, Cj-Hj,,ONb,S, crystallises in 
needles, in. p, 225°. When it is heated with sodium hydroxide and 
iieuzyl chloride, the l.atter does not enter into reaction, but the 


.alkali converts the acetyl compound into an ou/iy/di-o-derivative, 
which erystalli.ses in wliite needle.s, in. p. 185°, and when 
neatcl witfi conceutr.ated aijueou.s sodium hydroxide yields acetic acid 
anu phenylgaanido-p-tolylthiocarbamide. Acetgl-p-iolylguaindo-g-tolyl- 
ddvMlainide, Uj^iPjON^S, crystallises in white needles, m. p. lo't". 
Hie aa/iiyi/ro-derivative, forms needles, ni. p. 206°. It 

considered that these anhydro-dei'ivativcs have the constitution 
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Action of Fhenylhydrazine on p-Tolyltiinrel . — Wheu treated 

1 A 1 11 1 . * ‘ J._1 I 1 


J.Cilun uj .1 ^ 

2 mols. of phenylhydrazine, p-tolylthinret hydrochloride yields 

phenylguanido-p-tolyllhiocarbamide, . 
NH„-NPh-C(NC.H,)-NH-C(SH);NH or 

“ NH,-NPh-C(NH)-NH-C(lN-C,H.)'SH 

lets, m. p. 168°, and forms a ’ 

derivative, Cj^H.^jN^S, greenish-yellow powder. 


which crystallises in white leaflets, m. p. 168°, and forms a iieiujliidj,,’ 
derivative, greenish-yellow powder, docomp. ip,=' 

Alcoholic sodium hydroxide converts aminophenylguanido p-tclylthij^ 
carbamide into 3 ; 5-(oi' 5 i ^•i)tiinino-p-toluidhto-\-phsnyltrc(izole^ 

CIN-C-U, 

which crystallises in white needles, m. p. 148 , is stable towavds 
boiling acids or alkalis, and forms crystalline salts with acids, Ths 
hydrochloride, C,jlf,jNj,HCl, white needles, m. p. 172°. The mbjl 
derivative, CjjHjjOKj, m. p- 115°. . 

Action of Aromatic Amines and Hydrazines on Phenylmeih(jlthm(f 
and Pheni/lethylthiuret.- -[With H. BxmniKVE.n.]-Phmfahyldithi^ 
biuret, CioHijNjSj, formed by heating perthiocyanio acid with ethyl, 
aniline, sepaAtes from alcohol in crystals, m. p. 119'3°, and when 
boiled with dilute hydrochloric acid and ferric chloride yields phirrjl- 
ethylthiuret hydrochloride, CijHjiNjS^.HC), m. p. 230°. 

When boiled with aniline in alcoholic solution, phonyh, methyl-, or 
phenylethyl-thiuret yields phenylgnanidophcnylthiocarbaiiiiJe, sulphur, 
and methyl- or ethyl-aniline. Jlethylpbenylthiuret reacts with 
methylaniline at 120 — 125°, forming sulphur and the compomd, ■ 
C(NPhMe)pNH-CS-NH.^, 

m. p. 90°, which cannot be blmzylatod with benzyl chloride and 
sodium by'droxide, but forms lead sulphide when heated with sodiiiai 
plumbate. 

When boiled with 2 mols. of phenylhydrazine, iihenylmetliyltluuret 
yields sulphur, methylaniline, 3-amino-5-thio!-l-phenyltiiazole, m, p, 
234°, and dianildithiobiuret, MU(CS-NH'NHPh),j, winch crystallisei 
from alcohol in needlc.s, m. p. 178°. The action of cold potasnuni 
hydroi-ide soUitioii on dianiiditliiobiiiret leads to the foniifition of 


5-thiol-5-phenylhydrazino-l-pheHyllriazole, NIlPh’NH'C<^j. jJ 

which forms yellowish-red cry.stals, m. p. 177°, and is oxidised by 
suliihur in boiling alkaline, or by iodine in boiling alcoholic, solutwn, 
forming the benzeneazotriazoU, NPhiN-C.NsPh'SH, which is obtained 
in brownish-red crystals, m. p. 218°, and is soluble in aqueous a td.s 
The action of acetic anhydride on dianildithiobiuret .eads o 
formation of a svhslance, which has m. p. 218°, but is not iden« 
with tlie , preceding azo-compouud, as wheu boiled with q ‘ 
potassium hydroxide and reprecipitated -'nj 

hydrazino-compound, m. p, 177°. When boiled with hy roc 
dianildithiobiuret yields the preceding azo-compound, m. 
and a Uise, C, ,H,,N,S, which crystallise-s in white needle.s, m. p. 

and is probably 3-thio-l-phcnyl-5-aminophenylaroinotnazole, 

.NPh'NH 
— C8 ' 
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Xhis forms a diacetyl derivative, CijHjjOjNjS, crystallising in colourless 
nettlles, m. p. 106°, and a dibenzylidene derivative, O^gHjjNjS, 
in p. 135° 

The action of phenylliydrazmc on phenylmethyldithiobiuret in 
boilin'’ alcoholic solution leads to the formation of 3-amino-5-thiol- 
1 phenyltriazole, m. p. 244°, and 3 : 5 dithiol-l-phenyltriazole, m. p. 193°, 

Cj.ddation Products of^:5-Dithwl \-ph,enyUnazole. — [With H. Baum- 
nuKK.]— The oxidation of 3 : 5-dithiol-l-phenyltriazole by means of 
iodine in alcoholic solution leads to the formation of two products : 
the one, m, p. 181°, previously (Abstr., 1906, i, 714) given as 
(' 11 N S is now considered to be 

" SH-C^NjPh-Sj-CjNjPh-Sj-OjNjPh-SH ; 

the other, m. p. 163°, has the constitution, 

S-02N3Ph-S/C2N3Ph-S.,-C,N3Ph-S. 

I ^ ! 

Both oxidation products, when boiled with alkalis, yield the parent 
ditiiiolplienyltriazole and small amounts of 3-(or 5-)thiol-'\ plicnyl- 
triatok, CoNsHjSPh, which crystallises in colourless needles, m. p. 178°, 
and fovms'a benzyl derivative, OjjHjgN'jS, m. p. 64°. 

Sew DithioUurets and their Derivatives. — [Witli A. iVelleb.] — 
li-.Vaphtkyldithiobiuret, formed from perthiooyauic acid 

and /3-naplithylamine, i.s obtained as a white j'owder, m. p. 245°. 

Dimethylaminophenyldithiobiuret hydrochloride, 
foimeJ from porthiocyanic acid and aminodimethylaniline, crystal- 
lises in white needles, m. p. 205°. The free base forms yellow needles, 
m. [j. 163 — 169°. 

ji-XaplUjiylthiuret hydrochloride, formed by boiling 

the dithiobiuret with ferric chloride and hydrochloric acid, separates 
from dilute hydrochloric acid in crystxl.s, m. p. above 300°. Dimethyl- 
amtiopheiiylthiuret hydriodide, Cj5H,2Xj8,,2Hl,C,jtI^O, formed by 
adding iodine to the dithiobiuret in alcoliolio solution, crystallises in 
yellow needle.5, docomp. 1J5°. 

Formation of Cyanoamides. — The action of benzyl chloride and 
sodium hydroxide on dithiobiurets leads to the formation of cyano-^- 
beiizylthiocarbainides. Cyano-(d-Haphihyl-^~benzylthiocarhainide, 
Ci„H,-K:C(S-OH,.Ph)-NH-CN, 

crystallises in white leaflets, m. p. 201°. Cyaitodimethylaminophenyl-ip- 
kimjlldoearbamide, CjjHjgNjS, formed from dimethylaminophenyl- 
dithiobiuret, crystallises in white needles, m. p. 193°. Cyaao-»-tolyl- 
penzylthioearbamide (Abstr,, 1906, i, 650) is now found to be 
iormcd when p-tolyldithiobiuret is heated with benzyl chloride and 
coucentrated ammonia added. G Y_ 

Preparation of Hydroxyalkyl Derivatives of Xanthine Bases. 
r^iiE.NrAmiiKEs vomi. Pkieur. Bayeu tfc Co. (D.R.-P, 193799. 

ompaie this voL, i, 475).— The xanthine bases condense withalkylene 
oxidc.s to form_ hydroxyalkyl derivatives. 1 : d-Dimethyl-7-hydi'Oxy- 
thus obtained by heating theophylline and ethyleue 
mil*!,' *'^'1 ' agents, such as zinc or hydrogen chloride, 

iiiov tJyed, and theobromine, 3-methy!xanthiue, and other bases 

>) 3e similarly condensed with propylene and trimethyleiie oxides. 

G. T. JI. 
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Phyeico-chemioal Researches on the Behaviour of Urates in 
Solution. F. Gudzent (Zeitsch. physiol. Chem., 1908, 56, li)ll_-i 7 ri 
—Urates, in which both *;idic hydrogen atoms are replaced by 'j 
metal, .are hydrolysed in solution to monatomic salts; of tlie.5.5, moarj. 
sodium urate crystallises with III^O, and monopotassium and mcno. 
ammonium urate crystallise anhydrous. On continued shaking, tha 
amount of these salts dissolved passes through a maximum, and then 
diminishe.s somewhat, this ultimate diminution being 4 5 tlmg, 
are.rter for the ammonium salt than for the sodium and potassium 
salts. The diminution is not explicable, and is not due to hydrolysis 
or to a change in size of the particles, or to hydration of the 
excess of solid salt with which the solution is shaken. The maxiioum 
solubilities are : 1 part of potassium,* of sodium, and of ammoniiiiij 
urate requires respectively at 18<’, 653, 1201, and 2415, and at 3i' 
370, 665, and 1352 parts of water. G. 8. 


Position of Entrance of the Diazo group in the Forma- 
tion of Azo-dyes. Wassili Sciiarwin and Kauaxofs {Ikr., 190 S, 
41 2036— 20 C 0 ).— Tlie rule that the diazo-groiip enters the ortho- 

position in a ^ra-substituted amino or phenol does not always toll 

aood Thus wheu the auxochrome is a dialkylamino-groiip, either no 
oombination’takes place (probably owing to stearic hindrance) or the 
u-substituent is displaced with formation of the corresponding dye. 
The authors show that when yi-diazobeiizenesulplioiiio acid acts on 
dimethvl-B-toluidine, ybromodimethylaniline, dimethylsulphamlic 
acid u-dimethylnmiuodiphenylmcthane, _- tetramelhyl benzidine, or 
V-dimethyl-/3-naphthylamiue, no dye is formed. A -Dmiethyl-a-, 
uaphthylamine, as was to be expected, forms 4-p-su/;dtofciuc«e«ro-l. 
dimethylnaphthylamine, SG-II-G,;!!!- l.pls Ue,, cry .4a miig 
from water in violet, gUsteuing needles. Ihe sodmui salt fom,i 
golden-yellow leailets- The authoi-s conlirm P.unow .s obsorvat™ 
'HVstf 1825, i that helianthm is formed when diazo leit&n- 
siphonic aedd ak-s on totramethyldiamiuodipheuyliuethiuic, an.l show 
that the reaction procemls accordiug to 

2S03H.C,H,.40H T ^ C ^ ^ 

A similar reaction takes place wheu f "itrodiazobenzene is i.se 
x- Ahslr 1888 , 270 ; liamberger, Absti., lo.'b ^ )■ 

compare Aoelting, Ah. Ii ., ’ . ’ . ,,.du,rethvlaiiiiiiobcnzoic 

When diazobenzenesulphonic acid ™ 

-id, .!« : n-f 

(comiiare Liropricht, Ab.sti., i, I J . gjgj py 

(compare Gnrndmougm and hre.mann f 
treating m phe“y'e“tdetrametliy Idumm 

acid 4-u-sulphobenzeneazo-»i-phenyleuetetrameth) Idia \ ^ 

Ah.fr 1828. i. 185) was prepared. Uus i 

>aits 


and eiiner, aumzi., •» -- / * 

microscopic, Bordeaux-red needles; the alkah 

coloured. 


are oraiigs- 

J. C. t. 


, , lueir. Con 

Ethyl Arylazoacetoacetateacylbydrazonea a 

with an Acid Radicle Attached to “6 IJ™ ^ 4) 

Atom. Carl Bulow and Fkiepwcii fecilAiu 
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Compare Ahstr., 1907, i, 301; this voL, i, 579 ; 
Darapsky, and lyfiiller, Abstr., 1907, i, 451). — A number of 

N=iCMe 

COR-N<^,^ _ , have 

■ n prepared from 1 ; 2-acylhydrazones of ethyl arylazoacetoacetates, 
Yjj.yf;CJIe’CH(N2K.')‘C02Et. Contrary to the statements of 
Ciirtius and Struve (Abstr., 1895, i, 34), therefore, pyrazolones can be 
• ned from the acylhydrazones of a-substituted ethyl acetoacetates. 
On hydrolysis, the acyl-pyrazolone yields the corresponding 4-arylazo- 
— C5Ie . 

S-aethyl-o-pyrazolone, which can be synthesised 

from the ethyl arylazoacetoacetates, C 0 Me-CH{>r^R')-C 02 Et. 

las benzoylhydrazone.s of ethyl arylazoacetoacetates are formed 
110111 the ethyl arylazoacetoacetate and benzoylliydrazido in cooled 
acetic acid solution, and can be recry.stallised only under certain 
conditions, as intramolecular ring condensation, followed in some cases 
bv fission of the benzoyl group, takes place with great ease. 

'The hmtoylltydmzoue of ethyl phenylazoacetoacetate^, CjdHjjOjN^, 
crrstallisos in canary-yellow needle.s, m. p. 156'', and, when dissolved 
iti cold dilute alkali hydroxides and precipitated immediately by 
means of carbon dioxide, is regained unchanged. When lieated with 
aqueous sodium hydroxide or acetate on the water-bath, it condenses 
lo 4-benzeDeazo-3-methyl-5-pyrazolone, which crystallises 

in orange-red leaflets, m. p. 199'5 — 200° (197^: Kothenbiirg, 1895, i, 

cSG). 

Ethyl o4ohjlazoacetoacelate, CjjHj.iOjXj. formed by the action of 
diazotised o-toluidine on ethyl acetoaceute in presence of .sodium 
acetate, crystallises in lemon-yellow needles, m. p. 67°. The bmzoyl- 
hydrazmie crystallises in yellow needles, in. p. 145 — 149°, and on 
recrystallisation forms i-o-tolueneazo-i-meihjlyijmtolone, CijHjjO.N^, 
orange leaflets, m. p. 224 — 225°, aod its X-hezizoyl derivative, 
scales, m. p. 209°. 

The htnzoyl derivative of ethyl p-tolylazoacetoacetate, formed 
from diazotised p-toluidine and ethyl acetoaceiate, crystallises in 
yellow needles, m. p. 165°. Toluencazo-o-mtlhyl-ii-pyrazolon,e forms 
orange leaflets, m. p. 196°. 


Ethyl m-xylylazoaeeioacetMte, C,.,Hjg 03 X,„ crystallises in yellow 
needles, m. p. 121°. The benzoylhydrazone, C.,jH 2 , 03 N„ m. p. 
145—149°. i-Ta-Xyleneazo-\-henzoyl-i-viethyl-5-pyrazolone, C,gHj jOjN,, 
orange-red needles, m. p. 171 — 172°. i-m-XyUrvtazo-^-methyl^- 
yyrazolone, C,24Ij,ON4, m. p. 190 — 191°. 

The imzoylhydrazoTie of ethyl a - naphthylazoacetoacetate, 
tnjH.j.jOjNc, forms brownish-yellow threads, m. p. 165 — 167° (decomp.). 
^-^■Eaphthaleneazo-\-benzoyl-Z-m£thyl-5-pyrazoloHe, yellow- 

i»h red needles, m. p. 212°. i-a-Xaphllialt>ieazo-3-iitel/iyl-5-pyrazolone, 
'-nHj.pNj, brownish-red crystals, m. p. 247°. 

' r of ethyl /I - naphthylazoacetoacetate, 

forms canary-yellow crystals, m. p. 160—164° (decomp.). 

-d'-^^iphihaleneazo-hbenzotyl-'i-met/iyl-b-pyrazolone, CjiHjgOjN,, orange 
crys a m. p, 224°. Xji-XapJukale'uxazo-Xmtthyl-j-pm-azclone forms 
VOL. XCIV. ii. 3 j 
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red crystals, m. p. 237 — 238°, aed yields a sodium, salt, whict ' 
decomposed by carbon dioxide or boiling aldobol. 

Ethyl carboxyphmylazoacetoaceiats, CJJHJ 4 O 5 KJ, formed ff(. 
diazotised antbranilie acid, is obtained in yellow crystals, m 
162—163°. The benzoylhydrazone, yellow crystals, m. p, 244 -_ 245 ?' 
i-CarboxybsnseHsazo-S-msthyl-S-pyrazolom, CuHjqOjN^, crystallises iii 
orange needles, m. p. above 280° (decomp.). Y 


Bisazo-compounds. Henri Duval {Compt. rend., igog, 

1407 — 1409). — Continuing his recent work (Abstr., 1907, i, 663), (tj 
author find.s that nitrous acid acts on the di-o-amino-derivatires of 
diphenylmethane-4 ; 4’-dicarboxylic acid, of 4 : 4'-dieyanodiplienvl. 
methane, and of 4 : 4'-diacetyldiphenylmethane to produce bisazo- 
compounds, whilst with the di-o-amino-derivatives of diphenylmethsne 
and of 4 : d'-diacetyldiaminodiphenylmethane, nitrous acid gives a 
mixture of the corresponding phenol and the bisazo-compoiind. 

Bisazodiphsnylmethmie-i : h'-dicarbo.cylic acid, 

COjH-CeHj CeH3-CO,H 

"^n:n 

can be obtained by hydrolysing its ethyl ester {loc, cit), but is best 
prepared as de.scribed above. It melts above 300°. 4 : i'-Dkyane- 
bisazodiphenylmelhane melts above 350°. 4 : i'-D'tcuxlylhisazodiphmyl. 
methans separates from pyridine in bright yellow crystals, decomp, 
at about 300°. 4 : i'-Diacelyldiaminobisazodiphtnyhne.thane forms red 
crystals, m. p. above 300°. The conclusion is drawn that the presence 
of an electronegative substituent in the diphenylmothane nucleus 
favours the formation of bisazo-compounds of the above type. 

■ J. C. C, 

Aminoazo-compoundB. Arthur Hantzsch (Tier., 1908, 41, 
2435— 2437).— Reply to Hewitt (this vol., i, 581). C. S, 


Protein Constitution. New Method of Hydrolysis by 
Means of Hydrofluoric Acid. L. Hugou.nenq; and Albert Mobel 
(Compt. rend., 1908, 146, 1291— 1293),— It is claimed that hydro- 
fluoric acid is superior to other acids as a reagent for the hydrolysis 
of proteins. Far les.s of the hiiuiin substance.? are formed ; the acid 
can be readily removed after completion of the reaction by calcium 
carbonate, and the amino- and diamino-acids formed can be “htamed 
in a state of great purity. Commercial hyclrofl-uoric acid (o0“j) 
diluted with about 6 ve times its volume of water is employed. The 
mixture with proteins is heated in lead vessels on a water-bat or 
from forty-eight to one hundred hours, until the biuret reactiou 
. - S. B. h. 

disappears. « 


Calorimetric Investigation on Protein Precipitation. Ai 
Herlitzka (Hiochem. Zeitsch., 1908, 11, 481 
process of salting-out protein with ammonium sulphate, ° 

the conver-se process of re-solu(ion due to dilution, there is no 
ment of heat. In the precipitation process, only ! “...iDitate 

salt, is precipitated. In precipitation with silver nitrate, tu I F 
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• g both protein and silver, and heat is developed. If, however, 
..cioitate contains much silver, heat production is negative, due 
^j-orption of silver by the protein. The he.at developed is 
5 /dories per gram of protein. If adsorption occurs, the calorific 


W. D. H. 


The Diffusion of Colloids. II. Eeotnald 0. Heezog and H. 
i-ASAiiNOWSKi {Biocltem. Zeitsch., 1908, 11, 172 — 176). — The diffusion 
^'efficients of various colloidal substances were determined. The 
flicient can be regarded as a physical constant. lly its means 
t cun be determined whether a given product is a mixture ; trypsin, 
f r example, was found to consist of a mixture of ferments. By 
i°'ans of the diffusion constant, from the equation *17= the 

l^lohciilar weight of a solution can be determineil. 

The results agree well with those obtained by other methods. For 
ovalbumin, the molecular weight found was 17,000; for ovomucoid, 
30 000' for pepsin, 13,000; for invertin, 54,000, .and for emulsin, 
4j|000.' 


The Influence of Temperature on the Co aggregation of 
Colloids. Bebte.am H. Buxton and Alfred H. RAHt; {Beitr. chtm. 
n>/siol Bath., 1908, 11, 479 — 501). — The different colloids were 
iiii.xed witli dye solutions, chiefly night-blue .and Janus-green, and 
the concentration was noted at which co-aggregation of the colloids 
most readily took place at temperatures between 0=’ and 80’. In 
the ca.«e of negative organic colloids, it was found that the higher the 
temperature the greater the quantity of dye necess.ary to produce 
oo-aggregatiou. The increased quantities necessary when the tempera- 
ture is raised are mucli greater in the c.ase of reversible colloid.s than in 
that of irreversible colloids. These phenomena are absent in the case 
of inorganic colloids. 

When basic hydro.xides are u.sed to produce co-aggregation of 
negative organic colloids, instead of dyes, the quantity is independent 
of temperature. JIastic appears to be an exception to this rule. 

Experiments were also made by transferring tlie mixtures, after the 
co-aggregation phenomena had been observed at a particular tempera- 
ture, to higher and lower temperatures, with the object of studying 
reversion of the phenomena. By increasing the temperature, it was 
found that the type that was characteristic at the lower temperature 
was converted into the type characteristic for the higher. Lowering 
tho temperature did not, however, alter the type. S. B. S. 

Changes in the Physical State of Colloids. VI. Com- 
pounds of Salt Ions with Amphoteric Protein. Wolfgang 
Pauli and Hans IIajidovsky (Beitr. c/tein. 1‘hysiol. Bath., 1908, 11, 
415 — 448), — By amphoteric protein is meant protein which has been 
subjected to so long a period of dialysis that the product is no longer 
a salt of either acid or base. For tho purposes of the investigation, 
ox-serum was employed, which had been dialysed against repeatedly- 
changed carbon dioxide-free water for at least six weeks. To deter- 
mme the influence of salts on such a protein, the coagulation-tempera- 

3 h 2 



708 


ABSTRACTS OF CHEMICAL PAPERS. 


ture was ascertained in the presence of varying quantities, jj 
found that both the ions and anions had influence on the co,rou|„,**^ 
temperature. The chlorides of potassium, sodium, ammonini,, *4 
magnesium give curves of similar form (when the concemr.ition/'' 
plotted as abacia.«aB, and the coagulation-temperatures as ordiiat*-' 
which rise at first rapidly and then slowly. The curves giver. 
the alkaline-earth chlorides show a maximum coagulation-tempeiatr!' 
when the concentration of the salt reache.s Nj^'I ; after this point th * 
is a fall. The curve for lithium chloride lies between those of th' 
two groups, showing a maximum coagulation point only when tli 
concentration reaches lAh The influence of the different anions ■ 
very varied, The potassium salts were used in the experimsnis 
Cl, Br, SOj, and NOj form a group in which additions of salt up 
concentrations of 0'5 to liV cause a rise of coagulation-temperature- 
additions beyond this point up to 1 to 3rV cause but slight variation!' 
SON and I act in a similar w-ay up to 0'5 to IjV; above this point 
they cause marked inhibition, and potassium thiocyanate in ly 
solution and potas.sium iodide in 2.V solution cause total inhibition 

The inhibition of coagulation can be due to two causes; either a 
change in the protein, such as the formation of an acid or alkali 
albumin, or an inhibition of the aggregation of charged particles, 
To test this point, a protein solution containing potassium thiocvauate 
in concentration was boiled for some minutes, and then divided 
into two portions ; one was kept under toluene, and the other vis 
dialysed ; the former remained clear, and the latter gradually deposited 
coagulated protein. The experiment indicates that the coagulation is 
inhibited by the salt preventing the aggregation of particles. 

It was assumed that proteins in salt solutions form adsorption 
compounds with salts, and that the formation of such compounds 
exerts a marked influence on the coagulation-temperature. If this is 
the case, then t-i„= A'c"*, where K and m are constants, c the con- 
centration of the salt, and < and L the coagulation-temperatures of 
protein salt mixture and pure protein solutions respectively. If 
log{{ - to) be plotted as ordinates and logc as abscissa;, the curvo 
representing the relations between the temperature of coagulation 
and concentration of tfte .salt should be a straight line. This was tie 
case with several of the salts investigated (up to concentrations of 
OTiV). At higher concentrations, other more complex factors come 


into play. 

The theory of surface adsorption of salt ions by proteins wis 
further tested by the measurement of visco-sities. Protein, even m 
small concentration, considerably increases the internal friction of 
water, whereas inorganic salts up to concentrations of 0'053 have 
but little influence. If the theory of surface adsorption is comet, 
the salt ions on the surface of the colloidal protein molecules .shou 
mask the influence of the latter on the internal friction. It 
found that neutral salts, which by themselves increase the viscosit) 0 
pure water, without exception lower the internal friction of amp 
teric protein ; in fact, in presence of sodium chloride, thiocyanate, an 
sulphate, calcium chloride, and potassium thiocyanate in 
tions of O'Ol to 0'05A* (in which concentrations of the sa s 
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■ sity of water is increased), the viscosity of the protein is 
that of pure protein solution. 


lover 


such as sucrose, have but little influence on the 


^°htion-temperature ; they have but little influence also on the 
■ °'*''vil friction of protein solutions. The case of urea is somewhat 
iiiteiir substance appears to act chemically on the proteins, 

^^^^'neneral parallelism between the influence of substances on heat 
Tao r® j internal friction of protein supports generally a con- 

.irtion of adsorption compounds. 

The action of alkalis and readily hydrolysed salt.s, such as aluminium 
1 loride was investigated. In these cases the conditions are much 


niare complex* 


S. B. S. 


The Formation of Hydrogen Sulphide from Protein and 
„ inhur Hebmann Hildebrandt (Beitr. cliem. Physiol. Path., 1 908, 11, 

'(i'jl-410). Experiments made jby precipitatiug proteins with tannic 

wid and with mercuric chloride show that the substances which cause 
precipitation do not always prevent the reducing action -of proteins on 
Julplmr A protein which has been precipitated with tannic acid can 
cliise the reduction of sulphur, whereas one which has been precipi- 
tated with mercuric chloride has lost this property. 8. B. 8. 


Complete Hydrolytic Decomposition of Bgg-aibnmin at 
180^ P. W. L.ATHAM (Biochem. J., 1908, 3, 207 — 240). The 
Synthesis of Living Albumin. P. \V. Latham (Bioch^m. J., 1908,. 

3 "^ 241—257). Two theoretical papers, consisting of speculations 

based on the old results of Sebiitzeuberger, but without any new 
experimental facts. It is pointed out how the leuceines and 
a number of other substances obtained by Schiitzenberger might be 
synthesised (in the laboratory) from pyruvic acid. In accordance 
with PflUger’s view, the death of protoplasm is regarded as consisting 

in the change R-CH(OH)-ClSr R-CH<^“. G. B, 


A Modification of the Properties of Gluten produced by 
Sulphurous Acid. J. Dugast (Compt, raid., 1908, 146,. 

1287 — 1288). — Gluten undergoes a con.suierable change in its physical 
properties when treated with sulphurous acid ; flour which has been 
submitted to the fumes of the acid, on this account, loses its value for 
bread-making. S. B. S. 

Action of Reducing Agents on Compounds of Hsemo- 

globin. Beintker (Cliem. Zentr.^ 1908, i, 1630 ; from Vrlljachr. gsr. 
}hd. offenil. SaniUUswessn.f 1908, 35, 262— 265).— Experiments have 
been made with ammonium sulphide, sodium hypophosphite, sodium 
hydrogen sulphite, hydroxylamine hydrochloride, hydrogen sulphide, 
ferrous tartrate in ammoniacal solutiou, and stannous chloride. It is 
found that sodium hydrogen sulphite is as good a reducing agent for 
blood as hydrogen sulphide or ferrous tartrate, and has the advantage 
that it does not greatly increase the quantity of blood and gives a 
clwr, colourless solution. J. V. E. 
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Hsemopyrrole. Leon Marchlewski and J. Eetinger (?[■ 
ZeitscL, 1908, 10, 437 — 453). — The hsemopyrrole obtained b 
reduction of hsematoporphyrin appears, according to the ''' 
researches of Kiister, to be a mixture of substances. He sueceed j 
obtaining by oxidation an imide which was not that of metbyl 
maleic acid, but corresponded more with that of metbylmjij; , / 
The analyses of the product obtained by the action of diazoben^ 
chloride on hajniopyri-ole (Marchlewski, Goldmann, and If 
indicated that hjemopyrrole is a methylpropyl rather than a mplK ? 
ethyl derivative of pyrrole. Further investigations of the ' 
of diazobenzene chloride on hsemopyrrole have revealed 


■ictiou 

fact 


that the product just discussed, with the formula 
accompanied by another crystalline product of ruby red colour 
substance crystallising in green needles, and a third product cryitiil* 
Using in reddish-violet needles. ' 


The Carbohydrate Group in Nucleic Acid. II. Hsrjuu- 
Steudf.l (ZeitecA. pht/stol. CItem., 1908,56, 212 — 219. Compare thi- 
vol.,i, 487). — The proofs that nucleic acid yields a pentose are recaidej 
as insufficient ; on theoretical grounds, the carbohydrate is' mote 
probably a he.xose, and this is supported by experiment. W, D. jj 


State of Combination of Sulphur in the Keratin Molecuh 
Oskar Haudisch (Chem.. Zeit., 1908, 32, 620>.— With the object of 
obtaining evidence that the sulphur is in combination with oxygen in 
the keratin molecule, the author has repe.ated the experiments of 
Kaikow (Abstr., 1905, i, 725), using wool, and substantiated his results 
that syrupy pho.sphoric acid at the ordinary tempeiuature oxidises the 
sulphur contained to sulphur dioxide. Further, the oxidation of the 
sulphur of the wool to sulphur trioxide has been effected at the ordinarj 
temperature by means of hydrogen peroxide. When, however, the 
wool is first chlorinated, no tnvee of sulphur dioxide is observed when 
treated with phosphoric acid. J. V, E, 


Phenomena of the “Precipitation” and “Insolubilisation" 
of Gelatin, Acocstb Lu.mieke, Louis Lumiere, and Alphosse 
8eyewetz {Bull. Soc. chiui., 1908, [iv], 3, 743 — 7.50. Compare Abstr,, 
1907, i, 573). — The action of a largo number of organic and inorganic 
substances on gelatin solutions has been examined with a view to 
ascertaining (1) whether those substances which “precipitate" gelatin 
or render it “ insoluble ” have any characters in common, and (2) the 
nature of the “ precipitated ” and “ insolubilised '' gelatins formed. 

It is found that in the “ precipitation ” reactions, two types of 
products are formed; (a) substances soluble in warm water, which, 
have the properties and composition of the original gelatin ; (i) sub- 
stances insoluble itt warm water, in which the properties of tie 
original gelatin have been considerably modified. The first type m 
jjroduct is obtained when (I) concentrated .solutions of alkali sabs, (- 
dilute solutions of phosphotungstic or phosphomolybdic acid, and (o 
phenols or substitution products of phenols are added to solutions o 
gelatin. The second type of product is obtained when substances 
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hie of furnishing oxygen, directly or indirectly, are added 
"fVn solutions, for example, the halogens, ferric salts, uranates, 
'anates, permanganates, &c. Among organic substances, tan 
onlv substance which gives with gelatin a precipitate ii 


to 


, tannin 

a precipitate insoluble 


langanates, permangana.cs, .cc. 

“ the only substance which gives with gelatin _ ^ 

Gelatin is “ rendered insoluble ” but not “ precipitated ” by chromium 
1 by formaldehyde, quinone, and oxidation products of various 

1 / A 1 OAU : Z!1J AT Pf Aa<. taa>» • 


K tjy isui 

iTrind by formaldehyde, quinone, and oxidation products of various 
polyhyd™ phenols (compare Abstr., 1906, i, 614, 915, 999 ; 1907, i. 


S7:0 


(Jelatoses. Zdenko H. Skraup and F. Humiiblbeuger ( ilonatsh ., 
1908 29, 151 — 1®®)- — hydrolysis of proteins with the object of 
obtaining albumoses and peptones is usually carried out by means of 
nzvmea or very dilute acids. The authors have now studied the 
hviiioly^G by means of relatively concentrated acid, and have 
endeavoured to improve the ammonium sulphate method of separating 
the products. Gelatin was chosen for study in consequence of its 
solubility in water and acids. The fractions precipitated from the 
pioduct of hydrolysis by concentrated acid by means of various concen- 
trations of ammonium sulphate were isolated and hydrolysed. Glycine, 
riutamic acid, arginine, and lysine, which occur in glutin in large 
amounts, and histidine were estimated in the product of the hydrolysis 
of each fraction ; other amino-acids, which occur only in small amounts, 
were not estimated. On complete hydrolysis, gelatin yields the follow- 
ing percentages of cleavage products ; glutamic acid, 13-9, estimated by 
Horbaezewski’s method, or lO'l, estimated by Fischer’s esterification 
method ; glycine, 9'6, 9-7 ; histidine, 0-4 ; arginine, 6 2 ; lysine, 4-4. 
Fischer found only 0'9% of glutamic acid, but 16'5% of glycine, 
and Levene (Abstr., 1907, i, 168), 16’38% of glycine from gelatin. 

Whilst gelatin is hydrolysed completely to simple amino-acids by 
boiling 25% sulphuric acid (Levene, loc. cit.), products of partial 
hydrolysis are obtained with the same acid at 50”. The albumoses, 
precipitated on partial and on complete saturation of the hydrolysis 
product with ammonium sulphate, and the peptone fraction, which is 
soluble in ammonium sulphate and was purified by dialysis, were 
hydrolysed by boiling concentrated hydrochloric acid, or by boiling 
dilute hydrochloric acid and stannous chloride. The albumoses precipi- 
tated by one-third or by one-half saturation gave the following percent- 
ages, A, of cleavage products ; those precipitated by complete saturation 
gave the percentages K ; the peptone solution gave the percentages 
C ; and the first solution from the dialysator, the percentages D. 


Glutamic acitl. 


Fischer’s 

Horbaezewski’s 


Histi- 

Arjii- 


iiietbod. 

inethoil. 

Glycine. 

diuf. 

iiiiit'. 




r ‘ . 

' 

^ 

Lysine. 

2'5 

5*8 

10-2 10*3 

5 

•8 

l-S 

15 

11 

6*6 10'5 

Tj 

•4 

2 '3 




— - ' 



20'S 


7'2 

0'4 

6*3 

3-S 

16 


4*1 

0*3 

4-0 

4-S 


more soluble the albumose in ammonium sulphate solution the 
greatei its percentage of glutamic acid and histidine, but the smaller 
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the percentage of glycine. The peptone is distinguished troa, c. 
albumoses by a high percentage of glutapiic acid and small percental* 
of glycine. G. v"'* 

Preparation of Stable Soluble Compounds of 
methylenetetramine Silver Nitrate with Albumoses. 

Busch (D.E.-P. 19»740).— Hexamethylenetetramine silver nitr?- 
combines with albumoses in aqueous solution to form a solnUj 
additive compound containing 8 per cent, of silver, which i.s obtainfj 
as a yellowish-brown powder either on concenti-ating the solution 
under reduced pressure or by precipitation with alcohol, 

The dry components may also he mixed, and an e.xtraet made vrl] 
50% alcohol ; the product is then obtained by evaporating down this 
solution. G. T, JI. 

Studies on Enzyme Action. XI. Hydrolysis of Rafflnose 
by Acids and Enzymes. Henry E. Ahmstroxo and William H. 
Glover (Proc. Roy. Soc., 1908, 80, B , 312 .121). — The rate oi 
hydrolysis of raflinose into melibiose and laevulose, both by inverta>e 
and by acids, was investigated, and compared with the rate of actioa 
of the same reagents on sucrose. The rate of hydrolysis of latfino-e 
is considerably smaller than that of sucrose. The influence of the 
stereochemical configuration on the rate of hydrolysis is discussed, 

S. B. S, 


Physioo-ohemical Investigation of Amylase and Maltase. 
Mlle. Cb. Philoche (/. Chim. Phys., 1908, 6, 355 — 423. Compare 
this vol., ii, 470). — Action of Atuylase on Blarch. ami (Bycogm (coa- 
tinned).— In a solution containing 0'004% of amylase of malt and J ,; 
of starch, hydrolysis is practically complete iu eight to nine hours, 
and even for smaller enzyme concentrations tiiere does not appear to 
be any interruption of the reaction. On the other baud, a 2% solution 
of glycogen is completely hydrolysed by a 2% solution of amylase of 
malt only after twenty-six hours, iiud in solutions containing less than 
1% of the enzyme hydrolysis is incomplete. For solutions contaiiiiuj 
0-01 to 0T35% of the enzyme, the proportion of maltose formed is 
approximately proportional to the enzyme concentration. The stoppage 
of the reaction is not due to the destruction or weakening of the 
enzyme, and in such partly hydrolysed solutions the glycogen is no 
longer present in its original form. 

Glycogen is hydrolysed somewhat less rapidly than starch by pan- 
creatic iuice, but, as shown above, amylase acts much less rapidly on 
glycogen than on starch. The rate of reaction between amylase an 
starch is somewhat complicated; it diminishes fairly rapid y an- 
about 30% of the starch is decomposed, and then proceeds as 
unimolecular reaction until hydrolysis is almost complete. 

The last part of the paper contains a general ., .| 

mechanism of enzyme reactions in the light of .all 
accurate data. The reactions take pl^e in heterogeneous 
the purely chemical actions are therefore complicated by 
adsorption phenomena (compare Neriist, Abstr., 1904, i , > 

Abstr., 1906, ii, 13). . 


G. S, 
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Action of Metallic Oxides on the Primary Alcohols 
/Irreducible Oxides). Paul Sabatiek and Alphonse Mailhb {Compt. 
mi; 1908 ' 106 — 110 . Compare this voL, i, 594 ).— Many 

metallic oxides, which are not reduced by alcohol vapour, decompose 
pritoary alcohohs catalytically. The decomposition may bo into hydrogen 
and an aldehyde, as with manganous oxide (and also with stannous 
and cadmium oxides ; these two are, however, slowly reduced) ; secondly, 
the decomposition may be a dehydration, alumina, thoria, and blue oxide 
of tungsten with ethyl alcohol yielding ethylene and water; with a 
third group of oxides (Cr20a,Si02,Ti02,CJIO,Zr02,U02,Mo20., V20j./inO), 
the two reactions first mentioned proceed simultaneously, ethylene and 
hydrogen appearing together. With certain higher alcohols, complica- 
tions may arise; thus fsobutyl alcohol yields a little difsobutylene, and 
benzyl alcohol gives a resinous deposit of the composition (Cjllj)„. 

The reaction is greatly accelerated by a rise of temperature, in one 
case being fifteen times as rapid at 350“ as at 260“ G. B. 

Formation of Compounds in Solutions of Tartaric Acid 
and Sodium Molybdate. P. Qui.n'et {Compi. rend., 1908, 147, 
203—206). — The author has studied certain physical properties of 
solutions containing a fixed weight of d-tartaric acid and varying 
weights of sodium molybdate. The specific gravity, specific rotatory 
power, electrical conductivity, and freezing point of each solution have 
been examined and the results plotted on curves, the abscisste of which 
are the weights of sodium molybdate. It is found that the curves 
exhibit sharply-defined maxima, whicli corre.'poiid in each case with a 
compound of one molecule of tartaric .acid witli two molecules of 
.sodium molybdate. The existence of thi.s combination was indicated 
by Gernez from polarimetric observations (.\hstr., 1837, 540). The 
cryoseopic curve shows a minimum corresponding with a compound 
containing one molecule of each substance, but the existence of this 
is not confirmed by the other curves. W. 0. W. 

Methyl Hydrogen (/-Tartrate. F. Tan.nh.xuser (Zeitsch. Kryst. 
ilin., 1908, 45, 183 — 184). — The cry.stals are rhombic 
[a : b :c = 0’8S87 : 1 : 0’5o7]. 

L. J. 8. 


Ketonic Dibasic Acids. Kdmond E. Blaise and H. Gault 
( Qmpt. rend., 1908, 147, 198 — 200). — This paper contains a pire- 
irainary account of a general method for the preparation of certain 
new a-monoketonic and aa'-diketonic dibasic acids. 'When ethvl 
exa oniiccinate is treated with hydrogen chloride in the cold and the 
-0 u ion boiled, hydrolysis takes place and a ketoyluinric acid, 
'01. XCIV. i, n 
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COjH'CO-CHo'CHj-COjH, is formed. This very reactire siih 
has m. p. 112—113°. 

Ethyl oxalate and ethyl methylsuccinate condense in presenej 
sodium ethoxide to form ethyl a'-methyl-a-oxaloeuccinate, * 

C02Et-C0-CH(002Et)'CllMe-C0jEt, 
which decomposes on distillation. An attempt to prepare the t 
substance by the action of propyl iodide on ethyl oxalosuccinateTj 
to the formation of a derivative of the onolic form of this ester " 
0Prl’-^,,.„^C02Et ' 

CO.^Et'^^ • CO 2 Et ’ 


b. p. 202 — 203°/20 mm. When treated with hydrogen bromide thi- 
Rubstande yields ethyl bromide, propyl bromide, and a-ketoglutaricacnj* 
An attempt to prepare aa'-diketoglutaric acid by the hydrolysis of 
ethyl dioxalosuccinate resulted in the formation of ^-hydroxy-’l-pyf^^^ 
^-carboxylic acid, This, when heated at 200°, lose.s carboa 

dioxide and yields a substance identical with Limpricht's isopyromiicit 
acid ; thus confirming the constitution ascribed to this compound by 
Chavanne (Abstr., 1904, i, 77). W, 0 . \v ' 


Optically Active Thiolactic Acids and Thiodilaotylic Acids 
Johan M. Loves (J. yyr. Chem., 1908, [ii], 78, 63— 73).— Althoiwh twii 
inactive thiodilactylic acids were described previously (Abstr,, 18 M 
i, 412) as the racemic and the meso-acid respectively, attempts to 
resolve either into the optically active components by means of the 
alkaloid salts have been unsuccessful, as was also the employment of 
the active forms of a-pheuylethylamine. Dithiodilactylic acid readily 
undergoes resolution into its optically active components; these od 
reduction yield the corresponding optically active thiolactic adds, 
which on treatment with a-bromopropionic acid in alkaline Bolulioa 
yield the optically active thiodil.actylic .acids. 

i-Tbiolactic acid (Abstr., 1884, 1298) is best prepared by reduction 
of trithiodilactylic acid with sodium amalgam in dilute sulphuric acid 
solution. On treatment with a ferric salt in acid solution, addition of 
an excess of potas.sium carbonate, and exposure to air, it yields a 
mixture of r- and j-dithiodilactylic acids. The r-aci'd separates in 
slender needles on aihlition of hydiochloric acid to the concentrated 
aqueous solution of the potassium salts. On treatment of the r-add 
with d- or f-u-phenylethyhimine in aqueous solution, the i-buse d-uci'l 
salt, or the l-5ase l-acid .salt, S.,(CHMe’C 02 H)„,CHPhMe’h'H;, 
separates in long, glistening needles, the isomeric salt remaining in 
solution. A- Diihioi-lUaclytic acid crystallises in rhombic plates, m. p, 
11 G ■5°, [a]., +429°. 

The optically active thiolactic acids are prepared by reduction of i- 
and f-dithiodilactylic acids, or their a-phenylethylamine salts, hj 
means of sodium .amalgam. 1-Thiolactic acid, b. p. shout 
99. — 101°. 15 mm., ' IT 93, [a]]) - 45-47°, closely resembles ther-acid. 
The mercuric derivative, JJgfti'OHMe'COjH)^, was au.aly.sed. 

The optically active lliiodiluctylic acids cry.stallise in large, rliom ic 
prisms, m. p. 117°; the f-acid has [o],, - 190-0°. A solution of the tiro 
isnrnerides deposits the inactive acid, m. (i. 125°, crystallising ““j* 
clinic prisms, which is therefore the racemic form (loc. «(,). ‘-f ‘ 



ORGANIC CHEMISTRY. 


715 


tvlic action of sodium sulphide on 

T bromopropionic acid, the rotatory power being reversed by the 
^hstitution of sulphur for bromine. G. V. 

The Fission of Sugars [Sucroclasm]. I. Action of Zinc 
Carbonate on Formaldehyde Solutions. Walther Lob {Biochem, 
Zeitsch., 1908, 12, 78 — 96). — In addition to a number of theoretical 
arguments, the following experiments are adduced in support of the 
author’s view that alcoholic fermentation does not take place through 
the intermediate formation of lactic acid, but that it consists in a 
breaking-down of the sugar to H-C-OH groups, with subsequent 
synthesis to alcohol and carbon dioxide. By boiling 40% formaldehyde 
solution with two volumes of 30% potassium hydroxide, there are not 
only formed methyl alcohol and formic acid, as found by Nef (Abstr., 
1905, i, 3)i beh non-volatile hydroxy-acids (probably di- and 

tri-hydroxybutyrio acids). By boiling 200 c.c. of 20% formaldehyde 
solution with 20 grams of zinc carbonate for several days, there are 
formed, in addition to the above products, acetol, COMe-CHj-OH, 
andmothylketol, COMe'HCMe'OH, which are isolated after distillation 
with steam as osazones. The zinc carbonate does not act as an oxidising 
agent, since zinc dust has the same qualitative effect. G. B. 

Perseulose, a New Crystalline Sugar with Seven Carbon 
Atoms. Gabriel Bertrand {Compt. rend., 1908, 147, 201 — 203. 
Compare Abstr., 1898, i, 5D0). — The best bacterial culture for the 
oxidation of perseitol is that obtained by the .spontaneous seeding of 
the juice of mountain ash berries. A 45% yield of perseulose is 
obtained. The new sugar has a sweet taste ; the crystals re- 
semble those of dextro.se, but are better dedned. The crystals are 
anhydrous, and have the composition CCHj^O;. They decompose on 
heating, and have no de6nite m. p. ; on the Maijuenne block they melt 
at about 110 — 115°. A freshly-prepared 10% aqueous solution has 
n;,‘ not less than -90°; this falls rapidly, however, and after 
several hours becomes constant at -81°. The cupric reducing power 
of perseulose is less than that of dextrose, but considerably greater 
than that of sorbose. 

The osazone, crystallises from alcohol in silky needles, 

m. p, about 233°. ■\V, Q. W. 

Products of the Reaction between Lactose and Calcium 
Hydroxide. Heinrich Kiliani (Her., 1908, 41, 2650—2658).— 
Some of the products of the reaction between lactose and calcium 
hydroxide have been examined, but the inve.stigation of the “ residue ” 
presented considerable difficulty (this vol., i, 128). The present com- 
munication deals with this difficulty. The reaction mixture is freed 
rom the calcium salts of isosaccharin and 7Jie/(i-s.'iccha,riu, and the 
resu ing mother liquor, after removal of all the calcium by oxalic 
pw !. to a syrup, which is divided into four parts by 

Ei’bsolute ether (five times) ; (II) one part of absolute 
parts of ether, dried by calcium chloride (four tiiuesl ; 
\ ; a misture of equal parts of the preceding solvents (twice), and (IV) 

3 f 2 
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absolute alcohol (twice). Each extraction, after removal of 
solvents, is oxidised by nitric acid, D 1'4 (in the case of ly j ™ 
whereby the most labile constituents .ire decomposed complet i ’ 
■whilst the saccharine substances are oxidised to di- and tri-basic » 
which can be more easily separated and characterised this tl*' 
constituents of the original “residue.” The author claims thit a* 
method must give some information as to the presence of comnou / 
containing more or less than six atoms of carbon, and also as to tb 
nature of the carbon chains in the products of the reaction betw 
lactose and calcium hydroxide. 

The paper contains a mass of detail unsuitable for abstraction Tbe 
main x-esult is the detection of f-tartario acid and of a tr ibasic atii 

C 5 H 5 O 5 (probably identical with the o-')'-<lihydroxypropane-a;a;v.tri' 

carboxylic acid obtained from tsosaccharin), among the oxidation 
products of extracts II and III, and of a new dibasic acii, C H 0 
m. p. 159 — 160“ among the oxidation products of extract IV. '"Jf 
this acid, which is feebly dextrorotatory, the zinc, calcium, copper, and 
cadmium salts are mentioned. 0 g 


Synthesis of Glucosides; Derivatives of Xylose. IIcgj 
Ryak and Geosge Ebrill {Sci. Froc. Roy. Dubl. Soc., 1908, 11 
247 — 252. Compare A bstr., 1904, i, 223 ; Ryan, Trans,, 1899,75 
1051 ; Ryan and Mills, Trans., 1901, 79, 704). — A. resume is given of 
the work of various authors on the synthesis of acetylchloro-pentoses 
and -hexoses and of the corresponding glucosides. The preparation of 
a crystalline acetylchloroxylo.se and its conversion into a tetra-,acetvl- 
xylose and into a-naphtbyl- and carvacryl-xyloside.s are now described, 
Although the constitution of the acctylcbloropcntoses is uncertain, 
unless it is assumed that acetylchloroarabinose is the a-compound 
because Puidie and Rose obtained from it a product which they con- 
sider to be d-metbylarabinoside (Trans., 1906, 89, 1204). the phenol 
derivatives must be /S-fiCntosides, since Fischer and Armstrong have 
shown that only /3-hexosides are formed from both a- and /S-acetil- 
chlorohexoses in alkaline solution (A bstr., 1901, i, 671). 

Ace.lylcfdoroxylose, C,,ll,.()X'l, prepared by digesting xylose with 
acetyl chloride in a scaled tube in ice-water, separates from alcohol- 
chloroform in crystal.-i, m. p. 101 °, and on prolonged boiling with 
alcohol i.s converted into a non-reducing sithgtance. 

P-a-Xap/ilhyl.'jloside, CjjU,,., 05 , obtained by shaking .acetylchloco- 
xylose with a napbthol ami potassium hydroxide in alcoholic solution, 
ciystallises from dilute alcohol in long needles, m. p. 192—193° 
reduces Fehling’s solution only after hydroly.sis with dilute sulphuric 


acid, and is not hydrolysed by emuUin, 

CaTvacrtjLrylvside, prepared from carvacrol and acetyl- 

chloroxylose, crystallise-s from boiling water in long needles, m. p 


105°, and lesemblcs /S a-naphtbylxyloside i; 
Feliling’.s solution, but is more soluble in aqu 
than in water. j 

When treated with silver acetate and J 
chloroxylose is converted into tetra-acetw: 
Stone, Abstr , 1891, i, 194). ^ 


n’its behaviour towards 
lous potassium hydroxide 

laclal acetic acid, 
tylose, m. p- 119° (194 • 
Ct. '• 
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Theoretical Investigations on the Charring of Wood. I. Dry 
■ ^notion of Cellulose. Peter Klasor, Gost. von Heidenstam, and 
Nosiin {ArUv. K^m. Min. Ged., 1908, 3, No. 1, l-34).-The 
investigated the products obtained by the dry distillation 
^t' ceUulose derived from various sources. The results show that the 
'-ny of cellulose proceeds mainly according to the equation: 
fc H 6 = CsoHiA (cellulose charcoal) + 23H,0 + 400^ + 200 + 
r II ' 0 ^(remaining products). The velocity of this reaction begins to 
become considerable at about 270°. At this temperature the dry distil- 
lation of cellulose is an exothermic process, the heat of the reaction being 
about 6”^ of the heat of combustion of cellulose. The gases evolved 
during the distillation have a heating value of about 3-5% of the heat 
of combustion of the cellulose, and include hydrogen and aromatic 
hrdrocarbons. Methyl alcohol is not formed during the dry distilla- 
tion of cellulose, and must hence be derived from the lignin of the 
wood Acetic acid is formed during the dry distillation of cellulose, 
beech and birch cellulose yielding more of this acid than cotton, or fir 
or pine cellulose. H* 


Chemical Composition of Pine-wood. I. Peter Klason 
(J riiv. Am. Min. Geol., 1908, 3, No. 5, 1—20).— From the liquid 
obtained by boiling pine-wood with calcium hydrogen sulphite, the 
author has prepared harium lignosulphvwite, Cj^II^OjjSjBa, which in 
medium concentrations exhibits cryoscopio behaviour corresponding 
with a molecular weight of 4378—4675. It is assumed that lignin 
itself has the composition C.,oH 440 , 7 S. 2 Ba— BafT 2 S. 20 ,^ = (C,QT^42^^ll)u• 
Both barium lignosulphonate and lignin give many colour reactions 
almost identical with those exhibited by coniferyl alcohol, and the 
latter, when treated with calcium hydrogen sulphite, yields a salt 
closely resembling calcium lignosulphonate. It is probable that lignin 
is formed by the condensation of coniferyl or hydroxyconiferyl alcohol. 
Both coniferyl alcohol and lignin are readily resinilied by acids. 
Lignin contains 40Me and 40H per 40 carbon .atoms, but ligno- 
sulphonic acid contains less than 40Me. The author suggests the 
name “ insoluble tannin ” for liguin, owing to the great resemblance 
between the two substances ; the side groups are probably in the same 
positions in lignin as in gallic acid. In lignosulphonic acid, part of the 
sulphurous acid is tightly and part loosely bound. T. H. P. 


Chemical Composition of Pine-wood. II. Peter Klason and 
Oscar Faoerltnd {Arkiv. Keni. Min. Geol.. 1908, 3, No. 6, 1 — 10). — 
Tn order to ascertain whether lignin occurs in wood combined with 
sugars or other carbohydrates to form glucosidic'compounds, the authors 
have investigated the matters extracted from pine-wood by boiling 
water, and by the latter and alcohol used alternately. 

It is found that boiling water dissolves about 12c(, of the dry matter 
of the wood, about 10% consisting of wood-gum and 2% of substauce.s 
resembling true lignin. The wood -gum obtained is only sparingly 
soluble in alkali solution, and contains 25% of xylose, 6% of mannose, 
and traces of galactose, the remainder apparently consisting of unknown 
sugars. The other substances, resembling lignin, extracted by water 
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consist partly of coniferyl alcohol and of a substance 
apparently a dimeric form of 
constituted compound. Lignii 
with carbohydrates. 

Constitution of Certain Cyanogen Compounds, p n 
Palazzo and Giuseppe Scelsi (fiazzelta, 1908, 38, i, 659-A'»i'' 

Compare Palazzo and Carapelle, Abstr., 1907, i, 195), Xlig ^^0 ' 

have applied the action of di.azomethane to thiocyanic acid, evana 
and cyanuric and thiocyauuric acids with the object of determinin ti!' 
structure of these compounds. In each case, only one of the°t * 
possible isomeric esters was obtained, the yield being quantitative ™ 

Cyanuric acid and diazoniethane yield only trimethyl isocyaiiurate 
a result which confirms Hantz-sch’s conclusion (Abstr,, 1906 i ijfl 
that solid cyanuric acid is a complete pseudo-acid containing 'three 
CO'NH groups, and is, hence, tric.arbimide 

On the other hand, thiocyanic acid yields methyl thiocyanate free 
from any trace of compound capable of combining with ammonia so 
that the acid has the normal structure NiC'SH. ’ 

Thiocyanurio acid and diazomethane give a mixed trimethvi 
derivative, in which part of the methyl is combined with sulphur and 
part with nitrogen. This acid is, hence, a partial pseudo-acid, sinceit 
forms a completely normal trisodium salt, whilst in the free state 3 
part (one-third or two-thirds) of the liONS groups is not directly 
halogenic or s.alt-forming. 

With cyanamide, diazomethane or diazoethane yields ,a trisubsti- 
tuted fsomelamine, which can only be formed by the polymerisation of 
the compound NHiCiNMcfnr Et), so that cyanamide must be regarded 
as carbodi-imide, NHiCiNlI. T. H, P. 

Tautomerism of the Cyanogen Compounds. H. GuiUEM.ut) 
(.Inn. Chiiu. Phys., 1908, [viii], 14,311 — 433). — The paper comniencei 
with an historical resume of the controversy concerning the isomerism 
of the nitriles and the carbylamines. This is followed by a detailed 
description of the analytical methods previou.'sly devised (Abstr., IMi, 
i, 141) for the estimation of the nitriles and the carbylamines 
when alone, when mixed together, and when present in the mixture 
resulting from the action of an .alkylating agent on a metallic cyanide. 
A complete account of experiments on the polymerisation and isomeric 
change of the c.arbylamin 6 s, the results of which have been previously 
published (.Ab.slr., 1007, i, 197), is given. When the mixture of 
phcnylcarbylamine, aniline, an<l diphenylforinamidine resulting from 
the action of alcoholic pot.ash on a .solution of aniline in chloroform is 
treated with silver cyanide, and the phenyl argenticyanide produced 
treated with potassium cyanide, .after washing with ether, the product 
consists, not of phenylcarliylamiue, but of a reddish-brown substuKa, 
crystalli.sing in long, silky needles, m. p. 113’, which, when beate 
above its melting point, regeneratc-s the carbylamine. 

The author di.scusses the stereochemistry of nitrogen in the ni nes 
and carbylamines, and points out that the nitrogen only become 


hydroxyconiferyl alcohol 
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lent after the saturation of the carbon. Thus when ethyl- 
d^brornide is treated with hydrogen sulphide in carbon 
carby a ^ g^jution, ethylthiocarbimide and ethyl dihromocarhimide 


NEt:CBr, + H„S = NEtlOS + 2HBr 


disulphide sC-- . 

u bromide are lormea . 

+SBr = NHEtBr;CBr 2 , whilst hydrogen chloride and 
i iod'ide give analogous compounds. Ethyl alcohol reacts very 
LtW with ethylcarhylamine dibromide, giving hydrogen and 
™ 1 bromides and Gal’s ethylcarbimide hydrobromide, NlIBrEtlGO. 
The third part of the paper is devoted to a detailed account of the 
■iiciiments (Abstr., 1907, i, 300) on the action of alkylating agents 
(alkyl iodides and alkali alkyl sulphates) on many simple and complex 
metallic cyanides. 

Fiuallv the author has determined the heats of combustion of some 
ciibylamines and alkyl argenticyanides. _ The carbylaraines, in order 
to 4care complete combustion, were weighed in sruall glass vessels, 
covered with a weighed film of collodion, and, to the same end, a 
faisill quantity of water was introduced into the calorimetric bomb to 
avoid the deposition of carbon beneath the glass vessel. The following 
SCO the results obtained : 


Methyloarbylamine ... 
Kthyloarbyiamiuc ... 
n-lhopylcarbylaiiuno 
«oButylc,arbylamino 
lioAmylearbylamine 

Allylcarbylainiiiu 

Heiizylcatbylamiiie ... 


Molecnliir boat of 

Molecular heat of 

combustion. 

formation. 

4 :^20-l Cal. 

-•JS-0 Ca]. 

4S0-1 ,, 

-24-7 „ 


-20’2 ,, 

79.5-0 ,, 

-13-0 ,, 

04815 „ 

2 S5 ,, 

60S *8 „ 

-59‘1 ,, 

1040-35 „ 

>49-45 ,, 


By extrapolation from these figures, the values +159'1 Cal. and 
-31'0 Cal, are obtained for the heats of combustion and formation of 
the lowest member of the homologous series, namely, carbylamine 
itself, UNO, whilst the values + 136 Cal. and - 7'8 Cal. .are similarly 
deduced for hydrogen cyanide, HCN, from the numbers observed 
by llerthelot for acetonitrile and propionitrile. Since the values 
e.\[>crimentally observed by Berthelot for hydrocyanic .acid are + 159’3 
Cal, and - 30'5 Cal. respectively, the thermocliemical evidence indicates 
that this acid is a carbylamine and not ,a nitrile. 

I'ropykarhylamine, NProjC, prepared by the action of propyl iodide 
on silver cyanide and subsequent decomposition of the propyl argenti- 
cyanidewith potassium cyanide, is a liquid, b. p. 99 o’’. isoJluii/lcarbyl- 
amine, prepared similarly, has b. p. 110 — 111°. 

The alkyl argenticyanides .are prepared either by melting together 
molecular quantities of potassium argeuticyaiude and the alkali 
alkyl sulphate, or by the addition of silver cyanide to the carbylamine 
dissolved in ethyl alcohol. They are well-crystallised, colourless 
compounds, which decompose at the ordinary temperature, evolving the 
carbylamine, and are decomposed by boiling aqueous alkali hyilroxiilts, 
y strong acids, and by halogens, but not by hydrogen sulphide, 
bring to their instability, their heats of combustion could only^ be 
determined accurately in the presence of excess of the carbylaniiiies. 
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The following are the results obtained ; 


Molecular heat of Molecular heat of 


Methj’l argeniieyaiiitie .. 

Kthyl argentieyanide 

?i-Propyl argentieyanide . 
MoButyl argentieyanide.. 
isoAiuyl argentieyanide.. 


combustion. 
+ 440-4 Cal. 
600-5 „ 
7.59-.5 „ 
916-4 „ 
1071-0 .. 


formation. 
-54-0 Cal. 
-50-8 „ 
-46-5 „ 
-40-1 „ 
-31-4 .. 


Heat of 

+ '■0 Col 
+ 5'9 " 

+67 ;■ 
t3‘9 

+ 445 


These figures show that the argenticyanides as well as tha 
amines are strongly endothermic compounds, whilst the comb r ' 
of silver cyanide with the carbylamine is exothermic, The 
decrease of the values in the last column explains the 
in the tension of dissociation with increasing carbon-content 

FAhtjl cuprocyanide, large, colourless prisms, propyl cuproevav',! 
rhombic tablets, and kobutyl eu/H-ocyamde, rhombic prisms of It 
general fonnul.a CuNlCIClNR, liave similar properties to the ' l ' 
compounds, and aie prepared in a similar manner. 

The conclusions drawn arc that hydrocyanic acid and its motall' 
ealt.s must bo formulated as tsccyanides, giving oarbylamines »i t 
alkylating agents, tb.rt the organoraetallio compounds of b 
oarbylamines decompose into nitriles and caibylamines, the proponio’ 
of each depending on the temperature and nature of the alkyl o, ” 
present, and that the cy.auides do not exhibit any phenomem”!,! 
tautomen.sm. j,, ^ ‘ 

Preparation of Halogen-substituted Acetonitriles Wnm-,. 
STEIN-Korr (/Ja-., 190?, 41, 2540-2542. Compare Bnaun,' this vol i 
627, 675).— Chloroacetonitrile is readily prepared in a 70% yield by 
distillation of a mixture of ehloroacet.amide and phosphoric or'de 
from a glass flask (compare Scholl, .4bstr., 1897, i, 9) under 200 mm, 
and, finally, under 11 mm. pressure (.Abstr., 1907, i, 490). Bromc- 
acetonitrile is obtained in the same manner from bronioacetamide in s 
60'’h yield (.\bstr., 1905, i, 756). Triohioro- and tribromo-acetonitriles 
are best prepared by distillation of the amides with phosphoric 
oxide under the ordinary pressure. lodoacetonitrile is obtained 
in good yields by the action of potassium iodide on crude chloro- 
acetonitrile. Q, y 


Double Sulphate of Guanidine and Aluminimn, F, 
Ferraboscih (/Vuc. Camt). F/til. Soc., 1908, 14, 471— 474) —Froin a 
solution containing approximately equivalent quantities of guaniJiDS 
and aluminium sulph.ates, .a double .salt of the composition 

((;N3H,)jr,SO,,AL(SOj3,12H.p 

crystallises in large, well-developed, hexagonal prisms terminated 
by ba.«al planes. The crystals exhibit a perfect basal cleavage, and 
probably belong to the soalenohedral class uf the rhombohedral 
system ; ’ 1'806. H. M. 1). 

Reactions of the Arsines. William M. Deh.v (Amt^r. Ckm. I, 
1908, 40, 88— 127. Compare Abstr., 1905, i, 184; 1906 , i, 150,341). 
—The reactioD.s of arsenic compounds cannot always be explained od 
the basis either of idnic or of kineto'-molecular inechacics. Host ot 
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arsenic reactions are non-electrolytic, and between the initial 
*,uiids and the most easily separable end-product other com- 
°*nds usually crystalline, are formed and can often he separated. 
T^present paper describes a systematic study of the reactions of the 
f *nes evidence being obtained showing that intermediate products 
["'often formed and that arsenic compounds react largely by initial 
tLlescence with the reagent. In most of the reducing actions effected 
the arsines, there is evidence of an initial amalgamation of the 
bmllsing agent and the arsine. Also, in the interaction of sodium 
[rsenite with alkyl iodides, according to the equation UsjAsOj-l- 
blsSa RAsOg-tNal, the additive compound AsIR(ONa )3 is formed 
L an intermediate product. 

I In the electrolytic reduction of cacodyl chloride to diinethylarsine, 
Lcodvl is first formed, the successive reactions being 2 AsMe 2 Cl + 
ijfj-AsJIej-AsMe, + 2I1C1 and AsMe 2 -AsMe 3 -t- 2 H = 2 AsIIMe 2 . 

" [With Elriok WaLiA.MS.]— A large number of reactions of methyl- 
arsine were .studied,and equations are given for the changes taking place. 
Ihe reactions represented by the equations: AsMeH^-t-HI ^ 
AsMeHjI AsMeHI + H, and AsMeHI-tHI AsMeH.jIg — >- 
AsMelj-lHj are slow or readily reversible. Methylarsine gives 

(1) with propyl iodide, AsHjMePrl, the reaction being reversible ; 

( 2 ) with silver nitrate, a mixture of silver melbylarslnale and silver j 

( 3 ) with methylarsine oxide, the compound (AsMe), or 


Ethylarsine reacts 


pith (1) iodine, AslI.;,Et + L = 


Asl2Et 4- 5 


( 2 ) 


bromine, AsH^Et-b AsBr^Et + IIj, intermediate products being 
formed; (3) sulphur, AsH 2 Et-tS .2 = AsEtS-t H^S ; (4) mercuric 
chloride, AsHjEt + 2 HgCl 2 = AsCl 3 Et-h 2 Hg-p 2 HCl ; (5) mercuric 
iodide, AslljEt-l-2Hg 1 . 2 = Asl 2 Et-b 2 HgI 4 - ; ( 6 ) stannic chloride, 
AsHjEt + 2 SnCl 4 = AsCI„Et-l- 2 S 11 CI 5 -1-2HCI ; (7) arsenic trichloride, 
8 AsHjEt + 8 AsCl, = (AsEt), + 4AsCI.,Et-t-16HCl-(-8A3; ( 8 ) propyl 

iodide, giving ttkyUripropylanoniuvi iodide, AsEtPr^l, m. p. 237“ 
(decomp.); (9) isopropyl iodide, giving ethyltriisopropylarsonium 
iodide, which decomposes at its melting point according to the 
equations: AsEtPAI = AsPrA + Etl and 2AsEtPrM = AsPrMj, + 
C^H„ + AsPr^ 3 . 

Btnzylarsine, AsH^-CHjPh, prepared by reducing benzylarsinio acid 
hy means of amalgamated zinc dust and hydrochloric acid, is a faintly 
yellow liquid, b. p. 140°/262 mm., oxidises in the air to benzylarsinio 
acid, and forms a plaliniehloride, C-HjAsII,„PtCl,. 

Tripropylarsine, AsPi«,, prepared by the interaction of propyl chloride, 
arsenic trichloride, and sodium, has b. p. 167°/90 mm. and 158°/73 mm. 

The decomposition of various arsenic derivatives by heat has been 
studied, the reactions being as follows : zso.amylarsinic acid, 
, 2 As 03 H 2 'C,H„ = 2C,H„-OH + AsA + H.,O; 
phenylarsmic acid, 2 As 03 H 2 Ph = PbjO + AS..O 3 + 2 H 2 O ; phenyl- 


arsine, 3AsH,Ph 

2CH, + 2As + k; 

3AsH,Et " • 


-PhjAsq- 2As + 3IIj ; methylarsine, 


ethylarsine, 

, + 2 As-t- 3 H. 2 ; diisoamylarsine, 

2 As + SHj and 2 AsH{C 5 ir„) 3 ’ = 


’AsHjMe = 


2AsIJ„Et = 20,113 -t- 2 As -H H., and 


6AsH(C3Hi,)3 = 

+ C 3 H 33 + 
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C,(,H5, + 2As; diphenylareine, BAsHPbj^lAsPhj + SAs + aii , 
2 AsPhs = SCjjHjd + 2 As ; tripropylarsine, 4 AsPr»j (AsPi*)^ + 4 q g 
triethyiarsine, 4AsEt3=(AREt)4 + 4 CjH,„; benzylarsine, ‘ 
4 AsH2-CH2Ph ( As-CHjPh), + ; 

cacodyl, 4AsMe,2'AsMe, — > 4A.sMe, + (AsMe)^. 

[With Burton B. Willcox.]— Bimethylarsine gixes the followij„ 
reactions; ( 1 ) With phenylarsino dichloride it yields dimethylarsine' 
phenylarsine dichloride, AsCI.,Ph*AsHMe2, which decomposes rapi|j|y 
in the air; ( 2 ) with ditsoainylarsine chloride, dimethyldiiMainvi. 
cacodyl, AsMe2-As(C\H„)2, is obUined; ( 3 ) with propyl iodij. 
it yields dimetfiylpropi/larsonium iodide, AsHhle^Pr*!, which, witj 
isoamyl iodide, gives dimethylpTopyli^odiiiylftTsoyiium iodide, 
AsMejPiCCsH,,!! ; 

( 4 ) with acetyl iodide it forms AsilMe„AcI which decomposes, 
giving AsMea + GHj-CHO ; ( 5 ) with ethyl chlorocarhonate, dimethTl’ 
arsine reacts thus ; AslIMe., + CI'CO.,Et > AsMe.,Cl + H-C 0 ,Ut ; (6) 
with sulphur diehloridc, 2 AsHMe., + SCl2 — > 2 AsMejCl + S; ( 7 ) win 
arsenic trioxide, 2AsHMe2 + As,,Oj = (AsMe)4+ HjO + Oj ; (8) with 
arsenic trichloride, 4 AsUMe., + 2ASCI3 = (AsMe), + 2AsMe,2Cl + 
4 HC 1 , . . . 

Diisoamylarsine and propyl iodide yield dipropyldiisoamylarsoniimi 
iodide, AsPr%(C5H„).,l, and ctcodyl and propyl iodide, dimellql 
dipropylorsonitivi ioduie, AsMe.jPi^T, which, with mercuric chloride, 
gives a white p-ecipiMe, AsMe.2Pr.2l,ngC‘l.,. T. II. P. 


eyefoHexadienes. II. Nicolai !>._ Zbl]x.?kv and A. Gobsky {Pm, 
1908,41, 2630—2634. Compare this vol., i, 619).— A pronounced 
exaltation of the molecular refr.action is not shoryn by the tollowinj 
hydrocarbons containing conjugate double linkings. l-Methyl-l'- 
evofohexene yield.s a (ffimahfe, b. p. 100-102“/12 mm , from whie 
by means of quinoline, l-mei/tyl-S' ‘ cycMiemdtene is obtained, yiit i 
has b. p. U0W.)/7H mm- Dl" < lA'lD, and givesablood- 

red coloration with alcoholic sulphuric acid and a bluish-vio let ivith 
nitric acid (D 1-40). I : 3-l)iiuethylcycWiexene yields a dtl/mMe, 
1). p. 130 -1. 35°/35 mm., which by distillatiou with quinoline 
yields 1 : 3ufi'«te//oy/-A- ■‘-cyelo/iWieiic, b. p. 129—1307745 mnu, 
lir 0-8225, US' 1 4675. [al., 27-38“. 1 : 4^Dimethylcyo7ohcxan- ■ 1 

and aqueous oxalic acid yiehl 1 : i-dimel/,y(-^ -oyM,e^ b p. 
(corr.) DfO-SODo, nf, 1-4457, the dibromvh of which, 

distillation with quinoline, yields ' ' 
h. p. 1 32-5-1 33-5“(corr.)/740 mm., Iff 0-8223 ^ 
Bimethylcycfohexan -Aol and aqueoms ox,alic /hn 

cyclo/Jeac. b. p. 135-5-136 -5“ (corr.) Df 0-8226, 
derivatives of whicli will bo considered later. 

Mechanism of the Autoracemisation 
Ammonium Salts and the State 1903,41, 

Salts in Solution. Epoah nmmoniuB 

■2659-2665).-von Halbaii s measurements with in racemisation of 

salts (Abstr., 1907, ii, 246) do not decide whether the 
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• ia dae solely to decomposition into a tertiary base and 

haloid, or is conditioned partly by intramolecular changes. 

' h ^1- the latter alternative may be of influence is shown by the tact 
^ t active methylallyltetrahydroquinolinium iodide in methyl alcohol 
^ises with extraordinary velocity, although theoretically it 
1 1 be stable in this solvent. The authors have therefore examined 
h nvlbcni!ylmetbylallyl-(or propyl)ammonium bromide and iodide 
’ fj, -metrically, cryoscopically, by a slightly modified form of von 
folban’s titrimetrio method, and by direct weighing of the 
indecomposed salt precipitated by ether. In every case the velocity 
-onstant of the decomposition agrees well with that of the racemisa- 
'ioj Ammonium salts, therefore, in suitable solvents (see later) 
Ipcotnpose into a tertiary base and an alkyl haloid, a phenomenon 
n-hich in tbn case of active salts is accompanied by an equally 
rapid diminution of the rotation. The deduction that active and 
[native salts of the same ba.se must decompose at the same 
nite has been verified. Moreover, the point of equilibrium of the 
ivstem RR'£i."E.'"NX ^ R'R"R"'N + RX must be the same for the 
ictive and the inactive modification of the same .salt (compare von 
Halban, loc. cit.). Thi.s point differs greatly in bromides and iodides ; 
in the former it corresponds with 40 — 50% of uncharged .salt, and in 
the latter to 6%, at 25°. The preceding equation does not represent 
truly the condition of affairs in the solution, since the partition- 
roeflicient in chloroform and cryoscopic measurements in bromoform 
indicate that ammonium salts are present in the solution in the 
bimolecular state. 

The nature of the solvent is of importance. Water and alcohol at 
45^ do not decompose quaternary ammonium salts appreciably, but in 
solvents with a small dielectric constant, such as tetrachloroethane, 
benzene, carbon disulphide, or ethylene tetrabromide (with the 
iddition of alcohol to facilitate solution), the decomposition of an 
active ammonium salt can bo followed with the polarimeter. 

C. S. 

Isomerism of Carbethoxydiglycylglycine Ester -and the 
Stability of W-Carboxylio Acids. HERa.A.NN Leuciis and Frederick 
B. L.p Forge {Ber., 1908, 41, 2586 — 2596. Compare Leuchs and 
Manasse, Abstr., 1907, i, 770). — Carbethoxy-A'-pheoylglycylglycyl- 
glycine eater exists in two isomeric forms. The a-compound, 
COjEfNPh-CH2-CO-NH-CH.,-CO-NH-CH2-CO,Et, 
is obtained synthetically by the action of glycylglycine ester on 
carbethoxy-ACphenylglyeyl chloride. When suitably hydrolysed, it 
yields the ^■A^-phenylglycylglycine-.Y-carboxylic acid, 

C0jII-NPh-CH,-C4OH):N-CH2-C(OII):X-ClIj-CO.,II, 
the silver salt of which reacts with ethyl iodide, yielding the isomeric 
|8-ester. 

‘‘■-Ca.rbelhoxy-'^-plienylglycylglycylglycim ester crystallises from 
benzene in small, colourless needles, m. p. 135 — 136°. When 

ydrolysed with sodium hydroxide (1 mol,), it yields a-carbelhoxy-'S- 
V^^i''ylgl}iqilglycylglycine, 

CUjEfNPh-CHj-CO-NIl-ClIj-CO-XE-CH^-CO^H, 
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which can also he synthesised from glycylglycine and carh a 
phenylglycyl chloride. It crystallises from ethyl acetate in j 
m. p. 145 — 146“ after sintering at 141“ or from water in 
needles. When boiled with sodium hydroxide {2 mola.) anj "k** 
ester yields the footores of h'V’ifnylglyi^ 


acidified, the acid 
glycine-^S-carhoxylic acid, 

NPli ‘OTT 

^ Q^c:y-.oH/C(OH):N-cH,-co„H. 

which crystallises from water and has m. p. 212 21,1=’ 

Alcoholic hydrochloric acid converts this lactone into the 
NPh'CH 

^]>C:N-CH,-C(OH):N-CH,-CO,Et, m. p. 


(corr,), 


(corr.). p-'S-Phfnijlyhjcylglycylqlycine-'i^-carhoxylie acid 

COjH-NPh-CHi,-0(OH):N-CHj-C(OH):N'CHvCOjIf, 

is obtained by carefully hydrolysing the a-ester, and when boiled TfU 
water or dilute hydrochloric acid readily yields the ketone ariJ 
m. p. 212 — 213°. The /3-ester, obtained from the silver salt ol tlit 
/3-acid, is a thick oil, and when boiled with alcoholic hydrochloric aiit 
yields the lactone ester, m. p. 182 — 183°. 

Carhelhoxyglycyl-’^-phinylglyciM, CijH^OsNj, obtained by hydro- 
lysing the corresponding ester (.Abstr., 1907, i, 770), crystallises iron 
benzene in colourless plates, m. p. 133 — 134°. The correspoDjice 
chloride reacts with ethyl glycine, yielding ethyl carbetkoxyglml-S. 

y)4eny^/ycy/j/ycme,CO^Et‘NH-CH2'CO-lS'Ph-CHj-CO-XH'CHj'CO.Et, 

which crystalli.ses from benzene or hot water in large prif'i!i!| 
m. p. 144 — 145° (corr.). When the ester is boiled with tbs 
equivalents of barium hydroxide, only some 30% of the theoretml 
amount of carbon dioxide is removed. The elimination of carbon dioside 
is probably due to the fact that part of the ester is not transformed 
into the /3-isomeride, but is directly hydrolysed, and the resnltinj 
a-acid immediately loses carbon dioxide. 

£thyl carbelhoxyahjciil-is -nhenylqh/cyl-'S-phenyhlynm, 

CO.Et-NH-CHj-CO-NPh-CHg-CO-NPh-CHj-COjEt, 
obtained by condensing ethyl phenylglycine with carbethoxyglycjl-.T- 
phenylglycyl chloride, has not been obtained in a crystalline form; 
the corresponding acid, crystallises from ethyl acelate in 

nodules and contains lH„d. When rapidly heated, it melts and 
decomposes at 128 — 130-’. When boiled with excess of sodium 

by'droxide, the elimination of carbon dioxide is almost theoretical 
Ethyl carbethoxyglycylsarcoeine, 

COjEfiN H-CH,/CO-k Me-CH^-COjEt, 
crystallises from ether in long prism.s, m. p. 54 — 55°, and, when 
hydrolysed with sodium hydroxide, loses an appreciable amount of 
carbon dioxide. 

The results support the view that it is the a (lactam)compoun * 
which yield carbon dioxide, and when substituents are attache n 
the nitrogen atom so that molecular rearrangement into the isomeric 
/3 {lactim)c'ompound cannot take place, carbon dioxide is 
eliminated during hydrolysis. ' 


salts ^ 
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.. jjaphthylhydroxylamino. II. Johannes Scheibek [and, in 
Vebnst Beckmann] (J. />r. CAem., 1908, [ii], 78, 74— 80. Compare 
Kstr ISO'ii *> T^ost characteristic reactions 

the'i^-sK'^stituted hydroxylamines are the formation of iV^-aldoxime 

sthers, CHR<C^^> '^y condensation with aldehydes, and of disubsti- 

tuted hydroxycarbamides, OH'NR'CO-NHPh, by addition of phenyl- 
bimide (Bsckmann, Abstr., 1898, i, 22). Although containing the 
elements of a mol. of water more than other Aarylhydroxylamines, 
A’-I naphthylhydroxylamine is found also to undergo these typical 
reactions. ^ 

The following N-a-na/)AiAyfaWoa:iOTes, CHR<^^ ', ^re described : 


K = Ph: yellow crystals, m. p. 106‘5°, decomposes, becoming red on 
exposure to light. R = CgHj-OMe(^) : yellow crystals, m. p. 159°. 
K = C,H 4 -OH(o) : yellow crystals, m. p. 153°. R = CjH^'NOj]^) : 
m. p. H7°. 

^.Hijdroxy-h-phAnyl-^-a-napUhyUaTbamide, 0H-N(Ci,Hr)'00-NllPh, 
formocl from A'-a-napbthylhydroxylamine and phenylcarbimide, is 
obtained in white crystals, m. p. 126°, and gives an intense blue 
coloration with ferric chloride in alcoholic solution. 
i.-Hudroxy-'b-’p-tolyl-a.-a-naph&ylcarhamide, 

OH-N(C„lJ;)-CO'NH-CjH;, 

formed from N-a-naphthylhydroxylamine and p-tolylcarbimide, 
separates from alcohol in crystals, m. p. 147°, and gives a blue 
coloration with ferric chloride. 
».-Hydroxy-\i-pltenyl-B,-a.-naphlhyUhiocarhamide, 
OH'N(Cn,H7)-CS-NllPh, 

prepared from i\''-a-naphthylliydroxylamine and phenylthiooarbimide, 
forms nodular cry.stali!, m. p. 119°, and gives a black solution 
with alcoholic ferric chloride. G. Y. 


-V-a-Naphthylhydroxylamines. III. Johannes Scheiber and 
Paul Brandt {J. pr. Chem., 1908, [ii], 78, 80—92. Compare 
preceding abstract). — The jV-aldoxime ethers derived from Y-a-naphthyl- 
lydroxylamine behave towards mineral acids and alkalis in the same 
manner as other A-arylaldoximes, yielding the aldehyde and trans- 
formation products of the Y-a-naphthylhydroxylamine, chiefly azoxy- 
naphthalene. On the other hand, the isolation of an additive 
compound of Y-a-naphthylhydro.xylamine and phenylcarbimide has 
not been achieved. A-Aldoxime ethers, in general, are transformed by 
acid chlorides or anhydrides into the isomeric amides. The trans- 
ormation takes place readily and at low temperatures with benzoyl or 
acety chloride, benzoylated and acetylated amides being formed with 
an excess of the acid chloride at high temperatures, but only at high 
emperatures with benzoic anhydride, when the benzoylated amide is 
loruned. As, however, Wortmaim {Oiss., Leipzig, 1903) found that 
^ e ac ion of benzoic anhydride on Y-a naphthylbenzaldoxime leads to 
“[“ation of Y-benzoyl-l-amino-^-iiaphthol, it was of interest to 
;«tudy the mechanism of this reaction. 
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It is found now that iT-benzoyhl -amino-; 8 -naphthol is formed h 
action of benzoic anhydride, not only on iF'-o-naphthylheiizaldox'**'* 
but also on il^-a-naphthylanisaldoxime or on JV-a-naphthylhvd 
amine, in the last case being accompanied by small 
dibenzoyl- l-amino-/9-naphthol, which is formed also by the actio* 


an excess of benzoic anhydride on JlA-a-naphthylanisaldoxime 


On Hj 


other hand, the action of benzoic anhydride on iV-anisoyl-Pai 
naphthol leads to the formation of O-benzoyl-^-anisoyl-l.^uij 
naphthol, together with small amounts of iV-benzoyl- and r- ' ^ 


i\f-anisoyl-l-amino-/3-naphthol. It is argued that the action of ben'™ 
anhydride on iT-a-naphthylaldoximes must, therefore, consist in 
first place of a fission of the aldoxime with formation of jV-a-naphth 1* 
hydroxylamine, and not of an addition of the anhydride to tl 
iV-aldoxime ether. 

When gently heated with acetic anhydride, .^V’-a-naphthyUnis 
aldoxime yields rV-acetyl-l-amino-j3-naphthol (Michel and Grandmousi 
Abstr., 1893, i, 171). * ' 

[For the benzoyl and anisoyl derivatives of l-amino-S-naphthol si. 
abstract below.] q y 


Transformation of Benzhydroxamic Acid into Anilidsi 
Giacomo Poszio and R. Giovetti (Gazzetta, 1908, 38, i, 655— 657),_ 
When benzhydroxamic acid is treated in alkalice solution with an 
aryl diazochloride, it is converted into its corresponding unstable 
diazo-salt, and this, when heated with alcohol, is converted into aa 
anilide of benzhydroxamic acid. 

Thus, with diazobenzene chloride, benzanilide is obtained ; witk 
o-diazotoluene chloride, benzo-o-toluidlde ; with y-diszotoluene chloride, 
benzo-jo-toluidide ; with p-diazoanisole chloride, benzo-p-anisidide, and 
with os-m-diazoxylene chloride, benzo-))i-xylidide. T. H, P. 


and anlf-Stereoisomerism of Nitrogen Compounds, 
Junus Stieglitz (Amer. Chem. J., 1908, 40, 36 — 16).— The author 
gives a resume of the various pairs of stereoisomeric chloroimino-esters 
prepared by him in conjunction with Earle (Abstr., 1904, i, 39) and 
others, and discusses them in relation to Hantzsch and Wernets 
hypothesis of syn.- and o?(li-stereoisomerism. T. H. P. 

Derivatives of 1 -Amino-/? naphthol. Johan.nes Sciieibeb and 
Paul Bhandt ( J . pr. Clievi., 1908, [ii], 78, 92 — 95. Compaie this 
vol,, i,725), — A^-Benzoyl-l-amino-/?-naphthol,m. p. 248'’ (245°: Bottcber, 
Abstr., 1883, 1113), is prepared by heating l amino-^-naphthol 
hydrochloride and sodium acetate with benzoic anhydride in glacial 
acetic acid solution. 

Diaiiisoijl-l-amino-P-naphthol, CjjlIjjOjN, formed by shaking l-amino- 
/3-naphthol with anisoyl chloride and aqueoiiS sodium hydrozioe, 
separates from methyl alcohol in crystals, m. p. 215 °, and, when treate 
successively with alcoholic sodium ethoxide and hydroclilmic aci r 
yields J:\ anisopl-l aimno-finaphthol, CJJH 15 O 3 N, crystallising m 
golden leaflets, m. p. 241 — 243“ 
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^jiensoyl-O-amgoyl l-amino-p-naphikol, C'jjHjgO.N, m. p. 181°, is 
obtained by the action of amsoyl chloride and sodium hydroxide on 

V-benzoyl-l-amino^-naphthol, and yields iY benzoyl- l.amino-/3-naphthol 

^hen treated with alcoholic sodium hydroxide. 

0 - 7 )'en~oy^N-oaisoyf-l-ttwiino-^-wapAtAo/, m. p. 189°, is formed by 
beiizoylation of J?^-anisoyl-l amino-^-naphthol, and yields this when 
hydrolysed with alcoholic sodium hydroxide. q. y. 

Oxidation of Bugenol by the Oxidising Ferment of Mush- 
rooma. Formation of Dehydrodieugenol. H. Cousin and 
Henri Heeissey (CompL rend., 1908, 146, 1413—1415. Compare 
this vol., i, 84 ).— Oxidation with ferric chloride or with air in presence 
of the oxyda-se from Rusavla Jelica, forms in very dilute eugenol 
folutioDS a precipitate of dehydrodieugenol, C2(,H.,20^, leaflets, m. p. 
105 - 106 °, giving a blue coloration with ferric chloride, and still 
having a double linking. Oiacetyldehydrodkugenol, melts 

at 91-92", and dibenzoyldehydrodiengenol, melts at 

170-171°. G. E. 


cycicHexanylethyl Alcohol and cvc/oPentanylcarbinoI. 
h'icoLAi D, Zeliksky {Ber., 1908, 41, 2628— 2629). —The reaction be- 
tween magnesium ci/cfohexanyl iodide and trioxymethylene in dry ether 
leads to the formation of cyelohexanylethyl alcohol, C.H,,'CH,-CH -OH 
b, p, 206— 207°/745 mm. and 97—100712 mm., D'f 0-9153, n" 1-4647.’ 
cydoFentanykarbiml, C^Hj-OH.yOH, obtained from magnesium cyclo- 
fipntanyl chloride and trioxymethyleue, has b. p. 162-5 — 163-5° (corn ), 
D;' 0-9260, nj" 1-4555, forms a phen^lcarbamale, m. p. 110° (corr.), and 
is oxidised to the corresponding aldehyde by 10^^ chromic acid in dilute 
acetic acid. p q 


New Synthesis of Derivatives of Anthracene Hans vox 
Liebig^. ;;r. Chem., 1908, [ii], 78, 95-96).— When fused with 
niandelic acid at 200-300°, the three dihydrosybenzenes form the 
corresponding dihydroxydipheuylmethanecarhoxylic acids, but catechol 
and qumol yield also crystalline dyes, which in their behaviour 
resemble the dihydroxyantlu-aquinones, but .are meso-ethers and are 
insoluble m aqueous sodium carbonate. These dyes are considered to 


have the constitution CcHj{OII) / |>C„H, C„II,< 




Wteso-ef/ier, C„,K„0., prepared 
- gl-t^nin’g.^ronze 

red nr In ! ^ dissolves in benzene or alcohol to a 


, ’ — . -V t 111 

1 ■'’r alkalis to a blue, solution, 

and »iexo-e«/ier, formed from quiiiol 

ditue t I violet-red needles, m. p. 298°, and 


( 153 - 


I - .0 .'“‘T"°ny‘'nei.nanccarl 
-'M 1 Bistrzycki and Flatau, 


acid lactone, ni. p. 157^ 
1895, i, 419), obtained 
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from quinol and mandelic acid, 2 : 4-dihydroxjdiphenylinetijj 
oxylic acid lactone, m. p. 183°, from resorcinol and. mandelic 
2-hydroxy-4-metliyldiphenylm6thanecarboxylio acid lactone m n 
from m-cresol and mandelic acid, give colorations with e'oucent 
sulphuric acid. « 


Cholesterol. XI. Adolf Windaus {Ber., 1908, 41, 2o;'i8-e-’.. 

• — When the tribasie acid, (this vol., i, 265), is heated for°!,k 

hours at 75“ with a mixture of equal volumes of fuming nitric ' 1 
glacial acetic acids, the products are a trinitro-.acid, C^.H o 
a tetrabasic acid, CjjHjnOp and a-hydroxyisobutyric acid ; the’ form''' 
of the two latter may be represented by means of the equation 
+ 60 + H,0, 

The (rijiilro-acid is precipitated on the addition of water and 
bo purified by wa.shing with ethyl acetate and subsequent recrrst i 
lisation from glacial acetic acid. It forms colourless, glistening, rhomij' 
plates, m. p. 234 — 235° (decomp.). It is a tribasie acid, and' yieldij 
monorulidium salt, CjjH^t.tjjNjKb, which crystallises readily from 
60% alcohol, and also an acid potassium salt, CjjHjPjjNjKj.CjjH ,0,h’ 
Wheu reduced with zinc dust and acetic acid, the trinitro-acid j!el| 
acetone and a nitrile, Cj,jHj,OgN. The formation of acetone is ii 
harmony with tho view that the nitro acid contaius the groupm 
N 02 ‘CM€j‘C(N 0 . 2 ) 2 , and hence the original tribasie acid may be 
represented by the formula CHMoj'CHj Among tie 

products of reduction is a ielonic acid, probably 
CHMe2-a0-Ci8Hj8(C0.2H)„ 

which yields a crystalline oxime, CjjHjjO.N, m. p. 230-2.51= 
(decomp.). The nitrile, CjjHjjOjN, crystallises from dilute acetit 
acid in needles .and prisms, m. p. 1 37 — 1 38° after sintering at 127=, It 
is a tribasie acid, and, when boiled with potassium hydroxide soliitioi, 
yields a tetrabasic acid, Cjjll,;©.,. whicli crystallises from dilute acetic 
acid in prisms, in. p. 189". The caesium irihtjdrogm salt, tl,3H.,]0,Ci| 
crystallises from alcohol in long needles. 

The tetrabasic acid, C2jll3||0j = C„ll2,](C02tl)2, crystallises from kot 
water in anhydrous, compact prisms or quadratic plates, m, p. 234 
(decomp.), or from cold .solution in liydrated needles. The neeJles 


when dehydrated in a vacuum over sulphuric acid sinter to a trail!' 
parent mass at about 135°, and this, when further heated, sets ti 
a mass of quadratic plates, m. p. 234° (docomp,). It yields a m» 
caesium salt, CjjHj^OgCs, and is stable toward.s sodium hydreiiJt, 
nitric, sulphuric, and chromic acids, and bromine. The tetrabasic 
acid is also obtained when the ketonic acid, 
is oxidised with an acetic acid solution of^iiLric acid. j- 


Cholesterol. VII. Orro Dieu 1903, 41, 259G-:t00. 

Compare Doree and Gardner, Proc., 190y. 24, 173). -Tbe crude ozemj 
of cholesterol cootains more oxygen,^than as stated by an 
Gardner. After purification by digesmon with cold alcohol, it ^ 
composition and may bo cr^JtalUsed from hot acetone. 
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stable and does not explode when heated. The purified ozonide is 
some<'bat more stable towards water than the crude, but when heated 
in sealed tubes at 140— IjO it yields a yellow resin and an aqueous 
with " — ^ 


^ aooiu auu an aqueous 

solution with a pleasant odour. The close relationship between 
1 and cholestenone has been already established bv Diels anil 
, : 1 fill and Wilkliitter and /.i..- ^ 


cholesterol aim o*»cauy esiaoiisnetl by 

Linn (this vol., i, 164) and Willstatter and Mayer (this vol., i, 636). 

3. J. s! 

(‘^cloPen tanecarboxylic Acid and Chloroc?/c7opentane Nicolai 
D. ZIXIXSKY {Ber., 1908 41, 2627-2628).— a/orocyclopsiitaree, 

C'.KjCl, obtained from cyctopentanol and concentrated hydrochloric 
acid at 110°, has b. p. 114-5— 115° (corr.), D* 1-0051, »'2 1-4510, and 
reacts in ethereal solution with magnesium and carbon dioxide to form 
cvc/opentanecarboxylie acid, b. p. 215-5—216° (corr.) and 104°/11 mm., 
lj=;' I'OSIO, 91 (S 1-4534, the oMM'di? i-- 


? of which ha.s m. p. 1 79° (corr.). 

C. S. 


Trimeth ylgallaldehyde [3 ; 4 ; S-Trimethoxybenzaldehydel 
Synthesis of Methylainapic Acid. Feudi.nand .Malihsee ( Bm 
1906, 41, 2530—2533. Compare this vol., i, 348).— When heated 
with aqueous hydrazine hydrate in a sealed tube at 100°, 3:4 ;5- 
trimethoxybenzaldehyde forms the uzino, N.,[CH-C,H,(OMe)'i, 
which crystallises in yellow needles, m. p. 195 — 196°, and°gives" a red 
coloration with conceiitrated sulphuric acid. The oxime of 3-4-5- 
trimethoxybenzaldehyde has m. p. 83—84° (Semmler, this rol i 558) 
The hsnzidine derivative, [C„H,-N;CH-(',H.,(OMe),].„ crystallises in 
yellow needles, ni. p. 210 — 211° 

.Methylsinapio acid (Gadamer. Abstr., 1898, i, 38) is formed by 
heating 3:4:5-triuietho!tybenzaldehydo with acetic anhydride and 
C H ^ 5-/H9„crt<9,cy.a.mG;,y/cinLmic acid, 

l^E,( 0 Me )3 CH.CMe'COgH, formed together with a neutral oil 
(tnmethoxypropenylbenzene) from 3:4: 5-trimethoxybenzaldehyde 
propionic anhydi'ide, and sodium propionate at UO— 150° crystallised 
in long needles, m. p. 157 — 158^ ^ 

i-Phenyl-i : 4 : ^^nmethoxylenzylidene-l-melhi/l-'i-pyrazolone 

, . " ^N=C.Mc 

the aldehyde with phenylmethylpyrazolone in 
neticaud solution, crystallises m red neeilles, m, p. 141 -142° 

M,,,ett,ox^e„,y,*,,e5;mceeop/«9,oric,e,^ 

bv 00 ^ f ' acid, formed 

6 Ub T ‘"'««H>)-lgallaldehyde with pyruvic iwid ami 

8--..ii,hthyl.annne. is nbt.aincd in yellow crystals, m. p 262-263, 

G. Y. 

(fe„ ® 08 41 ofis KukckeIl 

VOT v-;; ’ -^8-2b50).-The reaction between aluminium 

-'n A.CIV, 1, 

o d 



730 


ABSTRACTS OF CHEMICAL PAPERS. 


chloride, m-chlorotoluene, and cUloroacetyl chloride in'airbon Jisulpi;;. 
results in the formation of h cMorotolyl chloi'oiiiethyl ketone, ■ 

GHjCl-CO-C^H^MeCl, 

m. p 00°, from which by means of nitric acid two cMorodinit„4„i,^ 
acids, m. p. 223 ° and 187 — 191 ° respectively, are obtiiued. til! 
orientations of which are being investigated. The halogen is 
replaced by aniline, yielding yellow diphenylamine derivatives, 

^ NHPh-C,jHMo(N02)2-CO,,H, 

m. p. 174 ° .and 216 ° respectively. C. s, 


Keto-chlorides of 1 -Methyl-^-naphthol ^and their Relation 
to /S-Naphthaquinols. Kakl Fries and It. Hempei.jiasx 
1908 , 41 , 2614— 2626 ).— When chlorine is passed into a solution ji 
l-methvl-j 3 -naphthol in slightly diluted acetic acid at O ', 

r. u /CMeC'l-CO , 

kcto-\-vicih.yldihydvouaphthale'iic, CH' ^ lutunately ot 

tained as a colourless oil, which cannot be distilled without decompoi 
tion, is reduced again to l-methyl-)3-naphthol by stannous chlotijf, 
and dissolves in concentrated sulphuric acid witli a yellow cob 
quickly becoming brown. By tbe use, alternately, of chlorine indol 
sodium acetate and acetic acid, the following compounds hare bsa; 
obtained in succession: \ :'i \ i4riehloro-2-keto-\nmthylUkA^i% 
ni. p. 78 °; 1 :'intiMoro-2-htoA-meihyldihy(komphMw.: 
1 ■ 3 ; 3 : i-teirachlwo ■ 2 - keto ■ I ■ tmthyltetrahydronaphilndem, m, p, 
124 — 125 ° • 1:3 :i4richloro-'l-kelo-\-i>iethyldik>jdronapkhcdene, m, p, 

85 ° and l'; 3 : 3 ; 4 : i-ptiUac/iloro-i-keto-l-methylleindii/droiiaphtiaht, 
m 'p 105 °. Of these compounds, the second and fourth resembli 

1- chloro- 2 -keto-l-methyldihydroDaphthalene in tkcir behaviour rat 
concentrated .sulphuric acid, and all three dihydrcnaphthalerie t» 
pound.s may be regarded as tbe hydrochloric acid esters of 1 -raethTl 
^-naphthaquinol. which shows similar colour reactions. The ten- 
hvdrouaphthalene derivatives are .stable towards sulphuric acid 

The relation of the preceding derivatives of dihydronaphthaleBeii 
the l-methyl- 2 -naphthaquiiiols has been further shown by tititp 
advantage of the reactivity of the chlorine atom m position 1 , Al. 
three derivatives re,.ct with silver acetate to form t e corres^cH' 
methyluaphthaquinyl acetate,-, whilst, m addition 1 .3 4 -tob^ 

2- keto-l-methyldiliydronaphthaloue yields : -Uhchtmo-l I- 

1,1 - I II when warmed in baiieit 

iiaphthaqicinol, 

.solution with silver nitrite, and the mel/io.ry-derivative, m. p. S0,1' 
treatment with sodium melhoxide. , I ; j 

ZmoroA-,ncthyl-fi.u,p}ah^^^ C„H,MoCl-OH " ■ P , ^ 2 ,,, 

by the reduction of ' • ^®‘”‘^''"gso^\ndWnerates tk 

by stannous chloride, forms an acetolc, nn p- b ’ ‘ ,„n,unto! 

diebloroketo-fhloudc by treatment with the ‘ ai,f, 

chlorine ... glacial acetic acid, .'i : 

132 '.obtained by tbe rednetiou of 1 ; 3 ; 44r.chloio--Uto 1 
dihydronaphthaleiie, forms an acetate, m. p. Jo • 
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^_QUoroA:‘l-mlhylriapklhaquinUrole, , m. p. 

■— S6^ (decomp, just above m. p.), is obtained hj passing 
troiis fuDies into ethereal 3-chloro-l-niethyl-/3-naphthol at 0°. 
i-DicJdoro-l : ^-methylnaphihaquinitrole, m. p. 103 — 104° (decomp.), 
obtained in a similar manner. The two compounds are remarkably 
able towards dilute sodium carbonate or alcohol, but by prolonged 
lating in benzene or glacial acetic acid are converted in to Z-chloro-\ ; 2- 
ithylmiMhaquinol, m. p. 70° (acetate, m. p. 133°), and 3 : i-dichloro- 
'■^ intthylnaphthaquiTioltra.xi. Wi'^ (acetate, m, p. 149°), respectively. 

C. S. 

Haloohromism of Quinones. Kukt H. Mever (Ber., 1908, 41, 
ig 3 _ 3576 ). — Quinones combine with acids and also with certain 
Stallic halides, forming additive compounds which have a much 
eper colour than the original ketone.s (compare Kehrmann and 
attisson, Abstr., 1902, i, 229; Vorliinder, Abstr,, 1905, i, 792). 
le compounds are unstable, and are decomposed by water, yielding 
e original quinones. The following compounds are all red in colour : 
iemoquinone stannic chloride, C|iH,02,SnCl„CuH5 and 
CeH,0.,,SnCl, ; 

laphthaquinone antimony pentachloride, C,^H502,2SbCl., ; anthra- 
inone antimony pentachloride, Cj^H|jO.,,2.SbClj ; phenanthraquinonc 
trcurie chloride, 2Ci4Hj02,HgCl2 ; phenanthraquinone zinc chloride, 
(HjOj.ZnClj ; phenanthraquinone ferric chloride, SCj^HsO.j.FeClj. 
lecaiithraquinone also forms a red additive compound with sulphur 
oxide at about - 50°. 

The following compounds have a green colour ; phenanthraquinone 
innic chloride, C,4Hg02,SnCl4, which turn.s red on exposure to the 
r; phenanthraquinone aluminium chloride, Cj^H^^Oo.AlCl,. The 
sorption curves for chloroform solutions of the additive compounds 
a quinone with an acid and with a metallic halide are very similar. 
Ketones also form coloured additive compounds with metallic 
lorides. Benzophenone anlbnony pentachloride, COPh.,,2SbCl5. crys- 
llises in yellow needles, and henzil stannic chloride, Cj^Hj^O.^SnCl,, 
yellow plates. 

Triphenylchlorometbane absorb.s hydrogen chloride at - G0°, yield- 
' a yellow additive compomul, CPhjCI,6IICT ; the bromo-derivative 
Ids a similar compound with hydrogen bromide. 

The introduction of halogen into the quinone molecule, as, for 
^niple, in tetrachloro-o- and -p-benzoquinone, inhibits the formation 
.dditive compounds with metallic salts. J, J, S. 

^uinonoid Compounds. XVI. Two Forms of o-Quinones. 
pAEDWiLLST.rTTEii and Fritz MOlleh (A«r., 1908, 41, 2580—2586. 
pare Abstr., 1905, i, 144 ; this vol., i, 475). — A coloui less modifica- 
0 o benzoquinoue is obtained when the oxidation of c.itechol 
rued out rapidly (fifteen seconds) at low temperatures. 

P 19 necessary to wash the silver oxide well and to dry^ it by me.ans 
F c one and ether. The colourless crystals are obtained when the 
XCIV, i, y ^ 
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filtered ethereal solution is mixed with light petroleum, or oooLi 
- 15“ to -20°. The ethereal solutions are green, but the ci„ ” 
are colourless. The compound has quinonoid properties, 
extremely unstable, and is either transformed into the red 
cation or decomposes. 

When the pure red compound is dissolved in ether and the sol it 
cooled, a mixture of the colourless and red crystals is obtained, so tCt 
in the solution the two compounds are present in a state rf 
equilibrium. 

The ketonic formula OiC(,H^iO is assigned to the red compoimj 

and the formula to the colourless. 

^ J .T Q 


The Claiaen Condensation. II. Mechanism of the Reaction 

J. Bishop Tincle and Ernfst E. Gorsunk. (Amer. Chni . 

40. 46—88. Compare Abstr., 1907, i, 498).— The authors have 
carried out a number of expeidments with the object of ascertaicinB 
the influence of change of conditions on the Claisen condensatian 
between certain ketones and esters, and, hence, on the yield oi 
diketone. The principal results obtained are a.s follow, s. 

With camphor as the ketone, calcium or sodamide is practieillv 
useless as a oonden.sing agent unle.ss alcohol is added, mid, ewn tlifj, 
a relatively high temperature is required (compare Claisen, Ahstr., 
1905, i, 286). 

The nature of the “solvent product,” or the residue left after tli 
distillation of the solvent, varies in different cases. With condena- 
tions between camphor and ethyl oxalate in presence of sodiucj nr 
sodamide, considerable quantitie.s of camphoroxalic acid can beestiantal 
from the solvent product, and the same holds when camphor mi 
ethyl cinnamate are condensed by moans of either of these agetti, 
W hen, however, calcium i.s used, no trace of the coijdcn.-.iitioQ prodiirt 
is found in the solvent product. 

The reaction is markedly iiillnenced by the nature of the ketoiiKir 
aldehyde employed, and also bv th.at of the ester, and this influeijcn i; 
probably not coofined to the velocity, but, in some cases, extends to tne 
actual meebanism of tbe reaction. 'J'be readiness with which m 
reaction takes place is increased by the proximity of two corhethoxvl 
groups, and there are indications that the mechanism of thereactii® 
roulting in the formation of diketone.s varies in the two cases o 


aliphatic and aromatic e.ster.s. . i i-.li 

Experiments on the acetoaeetic ester condensation, in wliicti sms 
quantities of ether, light iietroleum, or pyridine were used as solvent 
show that the catalvtic influcuce of ether and pyridine on , 
of the reaction is appreciable. No evidence could be obtainef 
that ether or a tertiary base has .any catalytic action w en . 
reacts with esters to form compounds of the class 

OXa-CBhlCl'h-ONa. , 

It seems probable that the two reactions take place 

and that in the prcsenie of solvints the icaction - 3 ■ 

4Na ONa-CilelCJIe-UXa + 2KaOEt preponderates coiisi 
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If the explanation of the Claisen condensation given by its discoverer 
lAbstr., 1895i *> ^2) is correct, sodium ethoxide should be an excellent 
Lelerstor, and this is found to be the case, the addition of a little 
ilcoliolic sodium ethoxide accelerating to a marked degree the reactions 
bet'vcen camphor and the esters of various acids in presence of light 
petroleum as solvent. Absolute alcohol is a still more effective 
[federating agent, but sodium ethoxide free from alcohol affects the 
speed of the reaction very little, if at all. A striking fact is the very 
great reduction in the yield of diketone occurring when alcohol or 
ilcoholio sodium ethoxide is added. 

When the esters of the aliphatic scries are condensed with camphor, 
the use of more than one atomic proportion of sodium does not increase 
the yield of the diketooe. The catalytic agent does not accelerate the 
reaction between sodium and the ester, or that between sodium and 
Miiiphor. Sodium camphor acts as a feeble condensing agent. 

Ibe authors’ results indicate that, taken in connexion with the action 
)f .sodium on esters and with the catalytic influence of ether and the 
jertiary bases, Michael’s explanation of the Claisen condensation 
'Abstr,, 1901, i, 123; 1905, i, 506) is the most satisfactory. 

T. H. P. 


Constitution of Terpinene. Carl D. Harries and Eiko Majima 
'Bir., 1908, 41, 2516—2529). — Amenomija (Abstr,, 1905, i, 803) 
luggested that carvenene (1) might be identical with terpinene, and 
ittemptod to prepare it from carvenone (II) in the same manner as 
larries and Johnson obtained a-phell.andrene (IV) from A®-menthene- 
l-one (V), but was unable to reduce the intermediate chloro-compound 
III). 


Me 

Mo 

Me 

Ale 

Me 

[ 

/\() 

• />! 




\J 


\ .■ 


PiU 


Pl-S 

I’i« 


(I.) 

(]],) 

(III.) 

(IV.) 

(V.) 


It is now found that when carvenone is converted by way of 


Me 


,:xoH 


NH-OH 

(VI.) 


]\Ie oxime into 2-auiino- A^-mentheiie, 

and the phosphate of this base is 
jNHg distilled, a .single hydrocarbon, which 
must be carvenene, is obtained, but 
if the ketone is converted into its 
Pr^ KH (Ml), and this into 

2:4-diaminomenthane (VII), distill.ation 
of the phosphate leads to the formation 


fvn,; 

fa mixture of hydrocarbons. 

fallLr’ru? terpinene is discussed (compare 

ach, Ab.str„ 1907, i, 64 ; Semmler. Abstr., 1907, i, 714). 

which, m. p. 90—92” (Wallach, 

13—1 14 ° ’ b 672), forms a hydrochloride, m. p. 

crystallising from ether-alcohol. Tli» „„ 


The other oxime ij> an 
8 c 2 
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oil, and forms a hydrochloride, m. p. 105 — 113°, which renaiy 
dissolved in the ether-alcoholic mother liquor. Eeduction ot carvenooE. 
oxime with zinc dust in acetic acid solution leads to the formation „[ 
the imine, which is isolated as the crystalline oxalate, 
C,„HjjN,2CaHA; 

this is readily hydrolysed by water, forming ammonium oxalate anj 
carvenone. The free imine, b, p. 105°/12 mm., decomposes at ft, 
ordinary temperature, and yield.s benzamide when benzoylated by Hj 
Sohotten-Baumann method. Contrary to Wallach and Boedeeter's 
statement (Abstr., 1907, i, 943), carvenoneoxime cannot be tomei 
intermediately in the reduction of terpinene nitrosite, as, althougli 
hydrolysed by sulphuric acid, it is stable towards boiling glacial acetic 

' ‘l-Aoiino-^-rnoitliene {carvenylamine), prepared by reduction 

of carvenoneoxime by means of aluminium amalgam in etiereal 
solution, is separated from the imine formed simultaneously by 
hydrolysis of the latter with hydrochloric acid. It has b. p. 86 -83“l 
10 mm., Df 0-8762, and i,™ 1-46966. When boiled with acetic 
anhydride, it forms a ayrup, which decolorises bromine. The bmat/l 
nci phenylcarbamide derivatives are syrups. ^ The hydrochloride, nitmtt, 
and acid oxalate, m. p. about 120°, are described. ^ 

Carvenene (X' ^^-menthadieae), b. p. 68 70 /l-o mm,, 

D'*0'8453 «ul '48579, prepared by distillation ot carvenylamiDe 
phosphate,’ has a faint odour of lemons, and forms terpinene nitroatt, 

m. p. 135 — 156°. j-v, j 

Carvenone hydroxylamino-oxime, prepared troin dihydrocarvonc oi 

from terpinene nitrosite, has m. p. 162 162'£> (167 168 iTiennm 

and Semmler, Abstr., 1899, i, 224), and when treated with meicum 
oxide forms the nilroso-oxime, C.gH,sO,N„, blue crystals, m p. 
113—115°, together with a white, spwmgly soluble, crystallmi 

"‘?:T-Wami«o»ient/.«ne, prepared by reduction ot tie 

hydroxylamino-oxime with sodium and alcohol, is an oi , b. p. 1.15; 
l‘> mm DrO'9192, »i-;;l'4S48. The hydrochloride, avlpkik, iMt, 
platmkhloride, oxalate, benzoyl derivative and pkenylmhmA 
derivative, m. p. 220-222', are described. On distillation, the 
phosphate of the diamine yields a 

G'2-65°/ll mm., I>1'0'8611, h'a 1'48802, which gradually forms * 
syrup. The fresh mixture yields small amounts of terpmene mtimiL 
The action of sodium nitrite on the diamine hydrochloride leads to 1 
formation of an oil, b. p. 60-100°/12 mm., which does noj y.eM 
terpinene nitrosite. 

Components of Ethereal Oils. pS 

groups in the para-Position xvith Respect Allyl 
Radicles. Fbiediiich W. Semmlkk A 

Compare thisvol., i,5S7, 558. 664).-The product obtained by 
elemkin or, even better, isoelemicin with sodium and a coho t 
to have the composition C„H 0, and is 3; 5'**^ 3 
benzene, since it yields 3 : 5-dmiethoxybenzoic j to » 

The i-eiiuetmii thus consists in the conversion of the pr p } 
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propyl group, und the eliooination of the methosy-radicle which was in 
fljg para-position with respect to the propenyl group. The propenyl 
croup thus behaves in much the same manner as the keto-group 
(compare Koatanecki, this vol., i, 359). j, j. g. 


Position of Bromine Atoma in Derivatives of Methronic 
Acid. Hyvolyt Trephiliefp {Ber., 1908, 41, 2543— 2514).— The 

tetrabromo-derivative of methronic acid described recently (Abstr., 

1907, i, 1063) may have the constitution (I) 

C(CBr3)==-C-CO,H . ' ' ' 

or (11) found that the action 

of bromine on ethyl phenithronate leads to the formation of a dihromo- 
aerivative, CjsHjjO^Br^, which is obtained in yellow crystals, and 

OP 3-carbo.y-2-me,hyIfuran-4-acetic acid, 

(Feist, Abstr., 1899, i, 675), to that of a iritromo-derivative^ CjHjO^Br,, 
which crystallises from acetic acid. Both these derivatives decom- 
pose without melting when heated. Bromine doe.s not react, on the 
other hand, with the methyl group.s of 3 : 4-dimethylfurandicarboxylic 
acid ; hence it is considered that the tetrabromo-derivative of methronic 
acid has the constitution (I). G. Y. 


Constitution of Methronic Acid. Hyfolyt Tkepiiiliefi' [Ber., 
1908, 41, 2545—2546. Compare Abstr., 1906, i, 528).— The fraction, 
b. p. 300-305°, obtained from the product of the action of sodium 
succinate on ethyl acetoacetate (Fittig and Hantzsch, Abstr., 1889, 
126), contains ethyl methronate, which on hydrolysi.5 yields methronic 
acid. This, when treated with aqueous ammonia at 320°, forms 
dimethylpyrrole, b. p. 165°. 

When exposed to bromine vapour for two to three months, 2 : 6-di- 
msthylfaran-3-carboxylic acid forms a feirahroffw-derivative, C.Hj 03 Br 4 , 
which is obtained as a crystalline mass. G. Y. 


Crystallography of the Fulgides, ZoLT.ix Toborffy (Zeitsch. 
Kryst. Min., 1908, 45, 155 — 181). — Cry.^tallographic details are given 
concerning thirty-nine fulgide compounds recently prepared by Btobbe 
(Abstr,, 1905, i, 867 ; 1906, i, 960). L. J. S. 

Beactions of Hordenine Based on the Constitution of this 
Substance. Georges Deniges {Bidl. Zoc. cltiia., 1908, [iv], 3, 
786— 792),— The constitution a.ssigned by Ldger to this alkaloid 
(Abstr., 1906, ',204, 761; 1907, i, 151, 234, 337) iudic.ates that it 
contains residues of p-crosol and of trimethylene, and the following 
Inactions characten.stic of substances containing these residues 
confirm Leger’s formula. 

When a drop of a solution of hordenine svilphate is placed on a glass 
B ip and a drop of iodine solution is added, characteristic crystals of a 
brown iodo-compound separate, which are visible under the uiicro- 
scope. Trimethylamine yields a crystalline derivative under the' same 
conditions, as does also choline. 
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Hordenine (0 02— 0-03 gram) dissolved in 4 c.c. of acetic acid givej 
on bailing with four drops of formaldehyde solution and thl 
subsequent addition of 3 c.c. of sulphuric acid, a green coloration 
which rapidly deepens. Tyrosine, under the same conditions, gives j 
red coloration, which, on gently warming, passes into green. Ujjgj 
somewhat similar conditions, y-cresol also gives a green coloration 
Similar green colorations are obtained with tyrosine or hordenine 
when formaldehyde solution is replaced by paraldehyde. Preoisj 
instructions for the application of theso tests under various conditions 
are given in the original. It is suggested that Aloy and Rabnut's 
tyrosine colour reaction with bromine and ammonia solution (thisvol. 
i, 341) is probably due to the presence of the p-cresol residue! 
ju-Cresol gives with bromine water, followed by ammonia, a yellow 
coloration, passing into orange, and hordeaine an intense yellow. 

T. A.E 

Sparteine. Transformation of isoSparteine into a-Methyl. 
sparteine. A.mand Vaieur (Compt. rend., lOOS, 147, 137—129. 
Compare this vol., i, 43, 44, 103, 206). — When the solution of 
a-methylsparteino, after isomerisation by boiling with dilute sulpburiB 
acid, is evaporated in a vacuum, crystals of kosparteim rmtkosulpkh, 
Cj5H„jK2Me,HSO,,9H.jO, are formed, having [a]i> - 13'65“. This salt 
is decomposed by baryta with the formation of a-methylkotpaHeinim 
hydroxide, which yields a precipitate of isosparteine methiodide with 
potassium iodide, and is quantitatively transformed into a-methyl- 
sparteine by beating in a vacuum below 100’. Adopting ths 
author and Mouieu’s constitutional formula for sparteine, the last 
change may be represented thus : 

CH^CH(Mc)- 7 N<‘^ -> CH^CHICH., >NMe 

G. B. 


Organic and Fused Salts (Conductivity). Carl Scu.4il 
(Zeitsch. Elektrochem., 1908, 14, 397— i05).— Quinoline n-huiiodidt, 
m. p. 175'.') — ITO l”, and kobutiodide, m. p. 159 — 159'5°| were prepared. 
The following salts were also prepared in a very pure state : Pyridine 
methiodide dibroraide, m. p. 68 — 69’ ; quinoline hydriodide di-iodide, 
m. p. 67°; quinoline methiodide di-iodide, m. p. 108'6 ' 

quinoline methiodide totra-iodide, m. p. 72—73°; quinoline ethiodi e 
di-iodide, m, p. 43 — 45° ; quinoline projriodide di-iodide, m. p. w , 
quinoline Jt-butiodide di-iodide, m. p. 60'7°, and quinoline isobutiodre 
di-iodide, m. p. 85'C°. The isopropyl salt could not be obtained pme. 
The di-iodides of the hydriodides and methiodides show slign 
dissociation at their melting points ; the other salts evolve mere traces 
of iodine or none. The electrical conductivity of the ’ 

n-.V rebumd isobiityl compounds was measured for the (used anl^ mu 
■>veial temperatures. 
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II. Diphenylmethanedimethylhydrazine and 

Jduds von Bbaun {Bir., 1908, 41, 2604 — 2607. 

'^his vol. i, 700). — cycloHexanoae (2 muls.) reacts with an 

acetic 

in i 

dicarbazole ( 

U is best purified by solution in pyridine and precipitation with 
hoi has m. p. 175°, auii di.s.solves in concentrated acids. 

“ “ Methylc2/clohexaQ-4-one yields a similar derivative. 


Dihydrazinea. 

Cyclic Ketones. 

Coiupare^^ diphenylmethanedimathyldihydrazine (1 mol.) 

nresence of a little sulphuric acid, yielding the bistetrahydro- 

‘‘“P ^ ,NMe^ 


; of the diphenylmethane series, 


m. p- 


in. p- 


143°, 

200 ° 


CH 

and the corresponding 


^NMe 


w-compound, an isomeride, 


l.Methy](;ycfohexan-2'One, menthone, 1 : 3-dimethyIc!/cfohexeu-5-one, 


and sabinaketone do not react with diphenylmethanedimethyldi- 
hvdrazine. It thus appears that only those cyclic ketones which 
contain the grouping •CHj-CO-CH,- aro capable of reacting with 
the dihydrazine. 

ci/cfoPentanone does not react so i-eadily as cyc(ohexan_one, and 
doe's not yield a pure product, 


J. J. S. 


Reduction of Phenylhydrazones in Alkaline Solution. 
OsKAK SoHLENK {J. pT. V/teiii., 1908, [ii], 78, 49 — 63). — Whilst the 
action of sodium amalgam on phenylhydrazones in acid solution leads 
to the formation of amines, K*CH.N*NIlPh ^ R*01l2'N + NH, 2 Ph 

(Tafel, Abstr., 1887, 975), the reduction in alkaline solution allows, in 
the case of phenylhydrazones of aromatic aldehydes, of the isolation of 
the intermediate hydrazine, R-CH,-NH'NHPh.^ In the following 
alkaline reductions, part of the excess of sodium hydroxide was 
neutralised by a current of carbon dioxide. 

/l-Phenylbenzylhydrazine, CHjPh-NH-XHPh, formed by the action 
of sodium amalgam on phenylbenzylidenehydi azine in boiling alcoholic 
solution, crystallises in colourless rhombohedra, m. p. 35°, b. p. 290° 
(decomp.) (m. p. 155-5°; Schlbmann, Abstr,, 1S93, i, 452), reduces 
Fehling’s solution when heated and silver solutions at the ordinary 
temperature, and, on exposure to air, changes into a yellow mass, from 
which phenylbenzylidenehydrazino gradually crystallises. The hydro- 
Mm-ide, forms white leaflets, m. p. 205''; the hydrogen 

oxalate,. CisHjjO^N,, m. p. 190°. The action of oxidising agents on 
/l.phenylbenzylhydrazine leads to the formation of phenylbenzylidene- 
hydraziue, and the prolonged action of mercuric oxide to that of 
the yellow tetrazone. On reduction with sodium amalgam and acetic 
acid, jS-phenylbenzylhydrazine yields aniline and benzylamine. The 
acetyl derivative, CH. 2 Ph'N Ac-N H Ph, prepared by adding the hydrazine 
to a cooled solution of zinc chloride in acetic anhydride, crystallises in 
prisms, m. p. 91°, reduces Fehling’s solution only on prolonged boiling, 
and forms a nitroso-derivative, CHjPh'NAc-NPh-MO, crystallising in 
yellow rhomhohedi’a, m. p. 84°. This gives Liebermann’s reaction, and 
on reduction with zinc dust and acetic acid yields phenylhydrazine and 
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acetylbenzylamine. The betizoyl derivative, CHjPh-NBz'Nwpi 
formed by the action of benzoyl chloride on the hydrazine in p | 
ethereal solution, crystallises in colourless needles, m, p. 
and yields a ntimo-derivative, CjoHjjOjNj, crystallising in 
needles, m. p. 102°. The dibenzoyl derivative, CHjPh'NBz-jjpjjn* 
formed by the Schotten-Baumann method, crystallises in hevo. 
prisms, m. p. 131°. 

f-Tohjlbenzylidenehydraxine, crystallises from alcohol ' 

colourless needles, m. p. 125°, becomes intensely red on exposure T 
air, and on reduction with sodium amalgam in boiling alcoh 1 ° 
solution yields ji-^-tolylbenzylhydrazine, which is obtained 

as a viscid, yellow oil, b. p. 212717 mm., reduces Pehling’s solutio” 
when he,ated, and on exposure to air or when treated with oxidisir” 
agents again forms the hydrazone. The hydrochloride, ® 

C,,H,,Nj,HCI,H,0, 

long, thin needles, m. p. 185° (docomp.), loses H^O slowly , 
vacuum. The benzoyl derivative, OjiUjpON.j, crystallises in white 
needles, m. p. 159°. 

Reduction of the phenylhydrazone of benzylideneaeetone by means 
of sodium amalgam and acetic acid in alcoholic solution leads to the 
formation of y-amhto-a-phenylbutane, CHjPh-OHj-CHMe’NH,, which 
is obtained as a colourless oil, b. p. 2227716 mm., D]’ 0’9289 has 
a slight aminoniacal odour and a strong alkaline reaction, is 'only 
sparingly soluble in water, and ab.sorbs carbon dioxide from the air 
forming a crystalline carJonate. The hydrochloride, needles, m. p. 144’ ' 
the platinkhloride, (CjoHj.N) 2 lIjPtCl, 5 , yellow leaflets, decomp. 220’ 
the sulphate, m. p. 255° (decomp.) ; the hydrogen oxalate, m. p, 110’ 
the oxalate, m. p. 232° ; the benzoyl derivative, needles, m. p. 10"°’ 
The action of sodium nitrite on the base in hot hydrochloric acid 
solution leads to the formation of a-phenyl-^-butylene and a product 
of high boiling point, which may be the corresponding alcohol or a 
polymeride of the butylene. When heated with sodium amalgam in 
alcoholic solution at 55°, the phenylhydrazone of benzylideneaeetone 
yields the phenylhydrazone of benzylacetone, CjjH,gNj, which 
crystallises in colourless leaflets, m. p. 59°, is unstable, changing to a 
reddish-yellow oil, and has slight basic properties. 

The alkaline reduction of benzilo.sazone leads to the formation of 
diphenylhydroxyethylamine, diphenylethylenediamine, m. p. 107—110’ 
(90—92°; Feist, AFstr., 1894, i, 196; 120°; Grossmanu, Abstr., 
1889, 1191), and tetraphenylpyrazine, m. p. 244°. G. Y. 


Mechanism of the Synthesis of Cyclic Nitrogen Compounds, 
Action of Ethyl Pyruvate on p-Toluidine. Louis J. Simo.v 
(Compt. rend., 19o8, 147, 125 — 127. Compare this vol., i, 296, 68f). 
— The ester, (I), previously obtained by the interaction 

of jo-toluidine and ethyl pyruvate, is hydrolysed by cold concentrated 
sulphuric acid to a substance, Ci^HijO^N (II), m. p. 152°, and is 
transformed by alcoholic potassium hydroxide into a substance, 
CjjHjgON,, m. p. 190°. The three substances may be represented 
thus : 
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^ I I " 

CO CHMe 

\/ 


c.h.n:c--oh, c,h,n:c-ch, 

COO<co Et ^COjEt 

N.C,h/ 

(I.) (1I-) (in.) 

Simultaneously with the substance (I), there is also formed a more 
cnl'iible suhsiance, O24H30O4N2, m. p. U2“ which may be represented 
0jH7'NH'CM6(GO2Et)‘OH2-C(CO2Et);N‘C7Hj, and is trans- 
formeii by alcoholic potassium hydroxide into an acid, m. p. 265° 
(deeomp.)! probability 4 : Q-dimethylquinoline-2-carboxylic acid. 


Action of Nitric Acid on 2 ; e-Dioxypyrimidines. Nitro- 
hvdroxyhydrothymine. XXX. Trrat B. .Johnson (Amer. 
Chm- J-> 1908> 40, 19 — 36. Compare this vol., i, 692). — The author 
has not been able to obtain SteudeTs nitrothymiue (Abstr., 1901, 
i, 434), which ho regards as a secondary decomposition product, and 
not as a simple thymine derivative. 

With fuming nitric acid (D 1'5) at the ordinary temperature, 
uracil gives 5-nitrouracil ; 5-bromo.uracil,-'5-bromo-5-nitro-4-hydroxy- 
bydrouracil (compare Behrend, Abstr., 1887, i, 919); 5-ohlorouraoil, 

5 - chloro-5-nitro-4-hydroxyhydrouracil, and thymine, 5-nitro-4-hydroxy- 
hydrothymine. The formation of these hydropyrimidines involves a 
direct addition of nitric acid to the double linking between the 4- and 

6- positions of the pyrimidine ring (compare Behrend, dimcden, 1885, 
229, 1—44). 

The reduction of 5-bromo-5-nitro-4-hydroxyhydrouracil by means of 
tin and hydrochloric acid yields Behrend’s hydroxyxanthine [loc. tit.). 

5 -.b-Dichloro-i-hydroxykydrouracil, C0<C^g.Qjj^Q^]>CCl,,H20, 

prepared by the action either of chlorine water or of potassium 
chlorate and hydrochloric acid on uracil, crystallises from water in 
large prisms, m. p. 212 — 215° (decomp.). 

5-Chlorouracil, C0<C^||^,^^^CC1, prepared by the action of 


chlorine water on uracil or by reducing the preceding compound by 
means of tin and hydrochloric acid, crystallises from water in prisms, 
m. p. 300—305° 

5-CUoro-5-nitro-i-hydroxyhydrouracil, 

obtained by the action of fuming nitric acid (D 1’5) on 5-chlorouracil, 
separates in hard, prismatic crystals, which decompose with effer- 
vescence at 150 — 160°. 

5ChloTO-5-bromo-A-hydroxyhydrouracil, 

prepared from 5-bromouracil or 5-chlorouracil by the action of chlorine 
or bromine water respectively, crystallises from bromine water in 
prisms, decomposing with effervescence at 195 — 200°, and yields 
5-chlorouraoil when boiled with alcohol. 
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The action of bromine water on 5-iodouracil yields 5 : S-dibfnm 
hydroxyhydrouracil (compare Wheeler and Johnson, Abstr. 


826). 


*907, ii 


5- Ai<ro-4-Aydroa:yAy*-o%)n»n«, exists 

in the following two modifications: (1) the a'/om, obtained by 
solving thymine in fuming nitric acid, separates in triclinic pri^n ^ 

blocks [W.E,FoHD:ffl:i;c = 0'578; 1:0-420; a = 107°35', 
y = 80°59'], m. p. 183“ (deoomp.), and di.ssolves in water, giving'^’ 
acid solution, or in alcohol. (2) The /J- or unstable modijkia^'^ 
obtained under certain conditions when tiiymine is dissolved in ’ 
nitric acid, crystallises from water or alcohol in prisms, rn. p, 230— 
and gradually changes into the ;8-torai when kept at the ordina ’ 
temperature. Both modifications yield thymine when reduced witj 
tin and hydrochloric acid. T. H. p 


-OOv 


Indanthren and Plavanthren. XI. Reduction Products of 
Plavanthren. Roland Scholl and W. Neovius (Rer., 1906 41 
2534 — 2040. Compare this vol., i, 696). — Energetic reduction of 
flavanthreu with zinc dust and soJiiim hydroxide leads to tie 
formation of a-bexahydroflavanthren (t) and flavanthrinol (II): 


OK 



-■'X 

H OH 
(I.) 


OH 


I I I I 

\/\X\/\NH 

I I I 

XH\/\/\/\ 


(II.) 


a-HexahydroJiavanthren hydrate is obtained as a stable, blackish-blue 
powder, C5jHjg02N2,H.^0, wdiich loses H„0 at 160°, dissolves in alcohol 
to a bluish-red, or if highly dilute to a violet, solution with brilliant, 
scarlet fluorescence, but in nitrobenzene to a non-fluorescent solution, 
forms fluorescent solutions in alcoholic alkalis or concentrated acids, 
and dyes unmordanted wool in an alkaline bath red, becoming greenish- 
blue on treatment with acids, and violet wit h water. On prolonged 
heating with zinc dust in alkaline solution, a-hexahydroflavanthren 
hydrate is converted into flavanthrinol hydrate, whilst the anhydrous 
hexahydro-coni pound forms anhydrous flavanthrinol when heated at 
300° in a current of carbon dioxide. On treatment with a current 
of air in alkaline solution, the hexahydro-compound is oxidised to 
flavanthren. 

Flavanthrinol hydrate, forms a blue, voluminous 

precipitate, becoming hlackish-blue when dried, loses HgO at 160 , is 
less soluble than a-hexahydroflavanthren hydrate, forms red Bolutiocs 
with olive-green fluorescence in organic solvents, except nitrobenzene, 
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■ ^hict it is flaoresoeot, gives coloured solutions with reddish- 
1° fjiiorescenee in concentrated acids, and dyes unmordanted wool 
”olet red, becoming green with acids, and blue with water. Flavan- 
fc/rlnol is not oxidised by air at the ordinary temperature, but, on 
treatment with ferrioyanide or when heated in air, yields flavanthren. 


Deaulphurisation of Thiohydantoin«. Jame.s R. Bailey and 
g p. Randolph {Ber,, 1908, 41 , 2434 — 2505). — Bailey observed 
(ibstr., 1901, i, 826) that l-carboxyisopropylamino-5 ; 5-dimethyl-2- 

tliiotij-dantoins, having R = analphyl 

or aryl gro'jp position 3, aro readily converted by means of mercuric 
oxide into the corresponding bydantoins, 

CO,H-CMe,-NH-N<®J^90 

\tihich on treatment with bromine water are oxidised, forming the 
CO*CiMe.^ XMo,‘CO 

ixw-compounds, containing the 


tetrazone grouping •N'NIN'N*. It is found now that the de- 
sulphudsation and the oxidation to the tetrazone take place in one 
operation when the thiohydantoin is treated with bromine water. 
These observations led to the study of the desulphurisation of tbio- 
hydantoins in general Although the statements of Aschan (Abstr., 
1884, 907) and of Marckwald, Neumark, and Stelzner (Abstr,, 1892, 
149 ) suggest that this desulphurisation takes place with ease, it is found 
that the tbiohydantoins studied other than those already mentioned 
are not converted into hydantoins by the action of meTcunc oxide. On 
the other hand, the desuiphurisation does take place readily when the 
alkali salts of the thiobydautoic acids are treated with mercuric oxide, 
the resulting hydantoates being readily converted into the hydantoins. 
Thus 3-methylhydantoin and 3-ethylhydantoiu are formed by heating 
potassium methylthiohydantoate and etbylthiohjdantoate respectively 
with mercuric oxide in aqueous solution. 

Whilst I'Carboxyisopropylamino- 3* phenyl-5 : 5 - dimethyl - 2 - thio- 
hydantoin is readily desulphun.'^ed by mercuric oxide, 3-phenyl'5 : 5- 
dimebhylhydantoin Is not obtained by the action of mercuric oxide on 


CMe ‘CO 

the thiohydantoin, ^ hand, all thio- 


hydaotoins derived from a-aminowobutyric acid are desulphurised 
normally by bromine water. Tbiohydantoins derived from glycine or 
alanine, that is, containing one or two hydrogen atoms in position 5, 
when treated with bromine water, yield sulphuric acid and halogen- 
substitution products of the hydantoins {compare Andreasch, Abstr., 
1902,1157). 

Ethjlhydantou: acid, CjHjgOjN,, prepared from the hydantoin, has 
m. p. (decomp.), 

^'AUylhydantoin, CgHgO-^N^, crystallises in thin needles, m. p. 78°. 

^''^'TolylhydanUne acid, separates from alcohol in 

crystals, m. p, 203° {decomp.) ; the ctAyi" ester, m. p. 166°. 3-/t-ToIyI- 
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>{206‘>; Quenda, Abstt, 


hydantoin crystallises in needles, m. p. 211 ° 

1892„ 828), 

Pheuylinethylhydantoic acid, prepared by the action of 
oxide on the corresponding potassium thiohydantoate, has 

oonverted\t!; 


170° (deoomp.), and on treatment with acids is 
3-phenyl-5-methylhydantoin. 


The following hydantoins were prepared by the action of br 
water on the corresponding thiohydantoins, sulphuric acid being 
to the extent of about 66 % of the theoretical amount. The thioh*'?*'* 
toins were formed from a-aminoisobutyronitrile by JJar V] 
N'eumark, and Steizner’s method (loc. cit.). The data in bracfets^ft 
the m. p.’s are those given by Marckwald, Neumark, and Stelzner ^ 
3-Phenyl-5 : 5-dimethylthiohydantolu crystallises in prisms m 
174° (67°) ; the methyl ether, C^HjiON^-SMe, m. p. 96“(viscid’lioniJi 
forms a platmichlorido, (C^H^ONjSl.HjPtClj, decomp, about ein'; 
(132°), and a picrate, m. p, 1940 

Z-Phenyh5-.5-dimet.hylli>jdakom, crystallises in broil 

prisms, m. p. 171°, and is obtained also from a-amiuoisobutyronitril 
and phenylcarbimide. ^ * 

3:5: 5-Trimethylthiohydantoin, C^HjoONjS, crystallises ie micro 
scopic prisms, m. p. 145° (53°), and appears to form a 
soluble compound with mercuric oxide, blackening not 
Z-.o-.i-Trimtthylhydantoin, C(.H,/X,Nj, crystallises in long'pr’isms 
m. p. 149°. 

3-p-Tolyl-5 : 5-dimethylthiohydantoin, Cj.jH, ON.S, forms needles 
m. p. 223° (85°). Q-p-l'olyl-b ; 5-dimethylKydanlom, CijH,,0,N,, m, r 


175° 


G.Y, 


Thiohydantoins and Bases derived from These. James E 
Bailey and C. P. Rakdolpu (Ber., 1908, 41, 2505— 2508),— The authors 
draw attention to, and discuss some possible explanations of, the difiee 
ences in the properties of the thiohydantoins described by Marckwald, 
Neumark, and Stelzner (Abstr., 1892, 149), and of those prepared by 
the same methods by themselves (preceding abstract). The constitutioo 
of the thiohydantoins now obtained is confirmed by the conversion of 
3-phenyl-5 : 5-dimethyl-2-thioliydantoin into 3-pheDyl-5 : S-dimethyl- 
hydantoin, which is formed also by condensation of a*aminoMobutyro- 
nitrile with phenylcarbimide, and by the action of sulphuric acid on 

l-a20-3-phenyl-5 ;5-dimethylliydantoin, Snulc- 

"L ^CO“^NPhJ 

Hydrolysis of Xanthines and Deoxyxanthinea. Julius Tafel 
and Eudolf Mayer {5er., 1908, 41, 2546 — 2556. Compare Abstr., 
1907, i, 984). — It has been observed that, whilst some deoiysantbiiies 
decompose readily with evolution of carbon dioxide when heated with 
dilute acids, others exhibit much greater stability. A systematic study 
has now shown that xanthine itself and all methylated xanthines 
which are not methylated in position 3 are readily hydrolysed when 
gently heated with acids according to the scheme : 

I^NH^^-N>C^ - 2H,0 . J>CH . ^ 
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, ^ the same conditions, deoxyxanlliine, deoiyheteroxanthiDe, 
‘ Jj^xyparaxanthine form S-aminomethyl-d-iminaxolones and evolve 
liiox'JCi with similar velocities. On the other hand, 3-methyI- 
*nthine, theobromine, theophylline, and caffeine are much more stable 
rwarda ' acids, and when hydrolysed undergo more complicated 
reactions, which do not yield dehnite products. It is suggested that 
the ready and .simple hydrolysis depends on the possibility of the 
rlxrsantbine reacting in the tautomeric form 
NR-CHe-C-Nll,^ 

Tables are given showing the results of determinations of the rate of 
hvdrolyais of deoxyxanthine, deoxyheteroxantbine, and deoxypara- 
santbine, as measured by the carbon dioxide erolved and by the 
immonia formed. The 5*aminomethyl-4-imina2o]ones, formed by the 
icid hydrolysis of the deoxyxanthines, are strongly basic, amorphous 
jiibstances, readily soluble in water, and are unstable, but form stable, 


crystalline salts. 

^j.AmnomdhylVmeihylA^mimzolone, from deo.xybeteroxanthine, 
is isolated as the hydrochlmdty OjHjONj.HCl, which crystallises 
in needles, decolorises bromine water, and gives an odour of isonitrile 
when heated with chloroform and alcoholic potassium hydroxide. The 
■platinkUoride^ (^\HjgON 3 ) 2 H 2 PtCl^, yellowish-red needles ; the jAcrat^i 
Ci,Hj 20 j^N«,yeliotV needles. b-Aminomet^iylA-minazolonehydrochlmdiy 
C^H-0Ng,HCi, from deoxyxanthino, and f>-mlhjlamvnomiihyl-\'mtt}tyl- 
k-inximzolone hydrochloride, CjHjjONjjHCl, from deoxyparasanthine, 


were analysed, 

The hydrolysis of the deoxyxantbines by baryta also has been 
studied and compared with that of the xanthines. From Fischer’s 
results (Abstr., 1899, i, 262), it was to be expected that the rate of 
hydrolysis would be related directly to the acidity of the xanthine 
(IVoodj Trans., 1906, 89, 1839). The I’e.suits now obtained with 
j.'tnfchine, 3-methylxanthine, heteroxanthine, theophylline, para- 
xautbine, theobronnne, and caffeine, and with the corresponding 
deoxy-compoundg, show that this is not the case with either class 
of substance. Moreover, the rule that the ease of hydrolysis increases 
with the uuDjber of methyl groups, to which the behaviour of the 
xanthines approximates, does not hold good for the deoxy xanthines. 

a Y. 


Brominations by means of Diazobenzen© Perbromides. Cabl 
BOlow and Hermann Sohmacbtesbeeg {Her., 190S, 41, 2607—2614), 
—When diazobenzen© perbromide is dissolved in well-cooled acetone 
or acetophenone and the temperature allowed to rise, a vigorous 
reaction begins at 14'9'^, hydrogen bromide is evolved, crystals of 
diazobenzene bromide separate, and a monobromo-derivative of the 
ketoue is formed. When the perbromide is kept for some four to five 
days, decomposition occurs, phenol and tribromopbenol being formed 
according to the equation: ^PhNaBrj+SH^O C^H.brg-OH-f 
-rhOH + 6HBr + SNj. Unsatuvated compounds can also be converted 
mto dibvomides by the action of an acetic acid solution of the per- 
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bromide. Cinnamic acid, ethyl cinnamate, and phenylpropiolic 
have been brominafced in this manner. 

Acetyl-p-aminodiazobenzene perbromide (Silberrad and Smgn-^ 
Trans,, 1906, 89, 170) is much more stable than diazobenzene per- 
bromide, and gives up bromine only when kept for several weeks in 
a moist atmosphere. The corresponding acetyl-'^aminoiiazohermn 
Iromidt, NHAc-CsH^-Nj-Br, is also stable, m. p. 116“ It u,jy 
kept in a desiccator over calcium chloride ; it is readily 
in water, and is very slowly decomposed by water at the ordinary 
temperature. The perbromide of the acetyl derivative also acts ag 
a brominating agent. J. J. S. 

Hydrolysis of Vignin. Thoma.s B. Osborne and Frederick W, 
Heyl (Anier. J. Physiol.^ 1908, 22, 362 372). Yignln is the name 
given to the principal protein of the seeds of the cow-pea (rijn, 
ainmsis) ■, it is a globulin freely soluble in a 5% solution of sodiom 
chloride, and nearly insoluble in a 1% solution of the same salt, 
The yield of cleavage product.s brought about by acid hydrolysis was: 
glycine, 0 ; alanine, 0-97 ; v.iline, 0 34; leucine, 7 82 ; proline, 5'25; 
phenylalanine, 5'27 ; aspartic acid, 3-97 ; glutamic acid, 16'89 ; serine, 
0 ; oicyproline, 0 ; tyrosine, 2'26 ; cystine, not determined; arginine, 
7'2; histidine, 3-08; lysine, 4-28; ammonia, 2-32; tryptophan, 
present ; total, 59'65“o. D. H. 


Constitution of Nucleo-proteins. The Constituents of 
Pepsin, Louis Hucou.nenq and Alrert Morel ( Compl . rml ., 

1908 147 212 214). — Crude pepsin extracted from the gastric 

mucous membrane of the pig by 4 parts of 0'2% hydrochloric acid 
at 50° yielded on hydrolysis by concentrated acids: tyrosine, 17“„; 
alanine,‘3'2%; valine, 7-5% ;leucine, 11 -4%; phenylalanine, 22% lysine, 
6'5°{, arginine, 2-0%; adenine, 0-5%; .xanthine, less than 0'01»;; 
guanine, 0 2°% glucos.amine, 1 • 4%; i/’-hi.'-tidine, 0'4°i, and .//-lysines, 0'5”„. 
The last-named substances are new ; ij;-hislidine, CjHpOjNj, is a diamino- 
acid, precipitable by silver nitrate, which wa.s analysed as such and as 
the benzoyl derivative; the if/lysines are two substances yielding 
picrates which remain dissolved in the motl.er liquor of lysme picrate, 
One of the new picrates melts at 216°, and belongs to a substance, 
which appears to be a dipeptido derived from lysme^and 
glutamic acid. 


Identity of Nucleic Acids of Thymus, Spleen, and 
Walter Jones {J. JM. CTcrn., 1908, 5, \- 26 )^-It is pomtea ^ 
that many of the differences which have been described i 
nucleic acids are due to the difficulties in estimating their cleavage 
products, to different methods ^employed, and to admixtu 
guanylic acids. The three nucleic acids /tuecific 

appear to be identical, the special points worked 
rotation under varying conditions, and the degree o vis y 
sodium salts. The so-called gelatinous sodium salt and R 
gelatinoiLS salt are readily convertible one into the o , 
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ff.is a simple 

ration of nucleic acid 


explanation of the physiological 


localisation and 
W. D. H. 


IlllgW 



Ui.ite solutions ot pepsin, 

° ' IValine media. It is uncertain how much of this may not he 
iromechanical adsorption. W. D. H. 

BnzYffle Action. XII. The Enzymes of Bmulsin. Henry 
\j(ji8TR0N0, E. Franklani) Armstrong, and Edward Horton 
IP-" Hov .Soc'., 1908 , 80, A, 321 — 331). — The enzyme solutions were 
-ed for the purposes of the experiments directly from almonds, 
ne^ratract at 15“ exerted but little action on lactose, whereas /J- 
ethTl''lucoside underwent hydroly.si.s to a considerable extent; at 
liolih substances were hydrolysed rapidly. On heating the 
xtract at 45° for three hours, it lost its power of hydrolysing milk- 
lucar ■ it retained its activity as a hydrolyst of /3 methylgluco.side, 
amvcdalin, and salicin, not only after twenty hours’ heating at 45", 
but also when heated for several hours at 65°. The enzyme was 
de,stioyed at about 59°. Other experiments were carried out with 
tlie object of effecting a separation of different enzymes by 
macerating almonds at different temperatures; by macerating with 
water at 0°, for example, and then macerating the extracted paste 
with a further quantity of water at 45°, two preparations of emulsins 
were obtained ; both hydrolysed lactose at 38° ; only that made at the 
lower temperature, however, produced any preceptible hydro- 
Iv.us at 15°, indicating that the gluco-lactase had been preferentially 
extracted at 15°. The rate of hydrolysis of milk-sugar by extracts 
of almonds was investigated both without addition of, and in the 
presence of, added dextrose and galactose. The former alone caused 
considerable inhibition. The evidence obtained indicates the existence 
of a lactase in almonds, distinct from emulsiii proper (^-glucase). 
Investigiitions were also made on the rate of hydrolysis of amygdalin, 
both the hydrocyanic acid and dextrose being estimated during the 
course of hydrolysis by special methods, which are described. The 
amount of Fischer’s glucoside separated from partly hydrolysed 
material was always small ; apparently there is no great difference in 
the rate at which this glucoside and amygdalin are hydrolysed by 
the /3-glucase. 


Action of Acids on the Coagulation of Milk by Vegetable 
Eennets. C. Gerber {Compt. rend., 1908, 146, 1111 — 1114). — It is 
shown that with vegetable ferments which coagulate boiled milk more 
readily than fresh milk, the addition of small quantities of citric, suc- 
cinic, butyric, phosphoric, or hydrochloric acids retards the action of the 
rennet, whilst larger quantities accelerate it. In the case of rennets 
which curdle fresh milk more quickly than boiled milk, all the above 
acids, with the exception of citric acid, have an accelerating action ; 
citric acid has a retarding effect, except when present in small quantity 
(compare Abstr., 1907, i, 1100). W. P. S. 
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Influence of Certain Iron Compounds and of Peroxvd 
on the Catalysis of Hydriodic Acid by Hydrogen Pernv^** 
Jules Wolff and B. de Stoeklin [Compt. rend., igog 
1415 — 1417. Compare this vol, i, 490; i>, 673). — Colloidal 
ferrocyanide behaves as a peroxydase in most cases, but does not act' 
the decompo.sition of hydriodic acid by hydrogen peroxide Tk 
latter activation is, however, brought about by ferric thiocyanate j 
by moat peroxydases, but in the ease of the ferments it appears to b 
due to the admixture of a specific enzyme, since particularly pure %, t 
potent peroxydases have been prepared which had but a feeble eject 
on the reaction between hydriodic acid and hydrogen peroxide. 

G, B, 


A Graphic Method for Registering Certain Bermentation 

Processes. Carlo Boa [Biochem. ZeiUch., 1908, 11, ,382 

An apparatus is described for graphically registering oxidative m 
cesses taking place in the presence of oxydases. The substances under 
investigation are placed in one vessel, which is connected with a 
second vessel containing water, with a layer of oil on the surface to 
prevent oxidation. The two vessels are immersed in a constaat-tem- 
perature bath, and can be filled with either air or oxygen. The 
second flask is connected with a ilosso plethy.smograph. The apparatus 
is so arranged that, as the oxygen is used up in the process, water 
flows back from the plethysuiograph into the second vessel ; the amoutt 
which flows back can be automatically registered by means of a feather 
pointer on a blackened surface. A special thermo-regulator wai 
constructed tor maintaining constant temperatures, as the Ostwald 
thermostat was not sufficiently sensitive. The carbon dioxide evoked 
during the oxidative processes was also investigated. S, B, S. 


Purification of Peroxydase. Ale.vis Bach ,ind Jacob Tscbersiack 
(Ber., 1908, 41, 2343 — 2349). — Peroxydase, prepared by the Bach- 
Chodat method (Abstr., 1903, i, 377), always contains large amounts 
of carbohydrates and gum-like substances, and activates compara- 
tively small amounts of hydrogen peroxide. Attempts to purify the 
peroxydase by alternate solution in water and precipitation by means 
of alcohol have been unsuccessful (this vol., i, 238). A more active 
peroxydase has now been obtained by treating the expressed juice of 
turnips with basic lead .acetate, removing the exces.s of lead by means 
of sodium carbonate, dialysing the solution through a parchment 
membrane, and finally precipitating the peroxydase by means cl 
alcohol. The peroxydase thus obtained forms a greyish-white powder, 
contains 7'87% of water, 81'6G",)ot organic matter, 1'47'iof ash, and 
3'44% of nitrogen calculated for the ash-free substance, and has the 
activation coetlicient, 22-7. As Stockliu’s purified peroxydase, con- 
taining 11 '41';,, water, 63 'SS';), organic matter, 22'71/£, ash, and 3'4o“i 
nitrogen, had the activation coefficient 2, the activity of the peroxydase 
is evidently not related to its percentuge of nitrogen or of ash. The 
new peroxydase gives the biuret and xanthoprotein reactions, but not 
Millon’s reaction, and when lieated evolves pyrrole and a .stronpy 
alkaline base. It renders hydrogen peroxide active towards the osi a 
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. phenols and ai-omatic bj^es, as also towards that of hydrogen 
'idide I'hese observations are in agreement with Bach’s view (Abstr., 
lV‘T. j> poroxydaae is a single enzyme. Whilst when 

jipateVin the water-bath the pnrih^ peroxydase is destroyed com- 
only in eighteen minutes, if diluted with 20 vols. of water, it is 
dtvrL-ovfid under the same conditions in three minute-s, 0. Y. 

OoGurretioe of Pormaldeliyde in Cell- free Permentation. 
^le.xander LEBimKFF {Biochm. Much, 1908, 10, 454— 457).--In 

of fermentation by yeast juice in Walton’s shaking apparatus, 
jjtoT the fermentation was over, and shaking was continued day and 
night, a reverse action occurred, and some of the carbon dioxide was 
absorbed, Xo proof, however, could be obtained that sugar was formed 
anew, but formaldehyde was found. W". D. H. 

Preparation of Derivatives of p-Aminophenylarsinic Acid. 
KfR.iTOiiiL’.v DER Georu and Franjjska Spever’schen Studienstif- 
txwG (B.K.-P. 193542).— j^^AminopheQylarsinic acid condenses readily 
with aldehydes to furnish azometbine derivatives. 
\\4lndyox\jhm^lidcm''^a)nxno])}\tnylaTmuc acid, 
OH*C;.K*'CH:N/CgIl,*AsO{OH}2, 

obtained by melting its components together at 1 40—150^ and crystal- 
lirting the product from alcohol, is a sparingly soluble, yellow powder, 
which is hydrolysed by boiling water, the components again condensing 
as the aqueous solution is cooled. Similar products are described from 
/.-(iimethylaminobenzaldehyde .and resorcylaldehyde. G. T, M. 

Secondary Aromatic Arsinic Acids. Louls Bexda {Ber., 
I&08, 41, 2367 — 2373). — MicJiaelis prepared clinitrodipljenylarsinic 
acid (Abstr., 1902, i, 515) from diplieuylchloroarsine, but was unable 
to obtain the cor^•e^pouding diamino acid by reduction. Such diamino- 
'liaryiarsinic acids, As{R*XlT^) 20 * 0 H, have now been prepared by heat- 
fug aromatic amines with arsenic acid at 170 — 180^ (compare Bechamp, 
dompt. rend., 1863, 56, 1172). These diamino-acids resemble amino- 
piienylarsinic acid in their general behaviour, having both acid and 
basic proj)€rties, but do not form precipitate.^ with magnesia mixture, 
are soluble in alcoholic sodium hydroxide, and, when diazotised and 
coupled with ^-naplitbylamine, form d}es which are insoluble in 
alkalis. Unmordaated vegetable tibres have only a small affinity for 
tile d’je formed by coupling diazotise<.l di-p-aminodiphenylarsinic acid 
with 6-amino-I-naphthol-.3-8uiphonicaeid. When diazotised and boiled, 
the diaminodiarylarsinic acids yield the corresponding dibydroxy- 
:tcids, As(E-0H)2O*OH. 

Bi-p^amhwdiphen^larsinic acid, formed together 

With p-aminophenylarsinic acid by heating arsenic acid with aniline 
at 189—300° crystallise-s in needles, m. p. 233°, and forms a white 
precipitate with silver nitrate in neutral solution. The diacetijl 
i*en>ative, forms amber-coloured prisms, m, p. 263°. 

^^■Yi’ydrQxydiphcnylarnm acid, crystallises in plates, 

p-ami/^odf-o-io/y/amafe ocuf, crystallises in 
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prisms, m. p. 243“ The diactlyl derivative, C H o v 
glisteuing prisms, m. p. 237“ decomp. 256“ 'hi-nh * ; 
arsinic acid, C,^Hj^O^As, has m. p. 247°. 

0, T 

Magnesio-acetyiene Bromide. II. Behnakdo Obdo io 
1908,38,1,625 — 635. Compare Abstr., 1904, i, 862),— 
acetylene bromide is treated successively with carbon dioxide and d 
sulphuric acid, a small amount of propiolic acid is formed, the read' ^ 
being expressed by the equations ; * 

CH:C-MgBr + C02 = CH!C-C0-0-MgBr 
and 2GHIC-CO-0-MgT!r + n_,() + n 2 SO, = MgSO^ + MgBr, + hq 
2CH:C'CO,H. The interaction of magnesio-acetyiene bromide 
water gives acetylene in small yield : 

CHiC-MgBr + H,0 = C.^Hj + MgBvOH. 

The hydrocarbon, in. p. 213—214°, which Ls obtained by the action of 
benzaldehyde on magnosio acetylene bromide, to which tlie foromlj 
was ascribed (/or. cit.), is shown to be s tetraphenylothane, a ,, 
2ti9“. The formation of this compound and of the olliers meutioiiej 
{loc. cit.) is due to the interaction of benzaldehyde and magnesina] 
phenyl bromide which has remained uncharged during the action of 
the acetylene. Plienylaoeiyleueearhiiiol is formed in small quantity 
by the action of benzaldehyde on miigiiesio-acetylene bromide and 
subsequent treatment with water : 

Ph-CHO + CHIC-.MgBr = MgBr-O-CHPL-CiCII, 
which with H^O gives OH'CHPh'C'iCU. j'. n. P, 
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Formal Types of Structural Isomerides, Conbad Laak (/. 
Ckfjn , [‘^]’ attempt to classify the differfflit 

tfpes of structural isomerides. 

Tlie main groupings are ; 

/[) Didesinic forms or isomerides with two changes of linking, for 

i, , stance, OHj-CHBr-CHj and CHj-CHyCH^Br. 

fll) Tridesmic foi'rns or isomerides witii three changes of linking, 
such iis o-nitrophenol and o-quinoneoxime. 

(III). Xetradesmic forms or isomerides with four changes of linking, 
for instance, p-nitrosophenol and p-quiuoueoxime. 

Kach of these main groups is divided into sub-groups ; (a) Isomerism 
witliout change of valency ; (b) isomerism with change of valency, and 
each sub-vroup is split up into a number of smaller lUvisious. 

J. J. S. 


Some Pbysicel Properties of Butane and tsoButane. Paul 
Lebbau {Bull. Aaid. roy. Belg., 1908, 300 — 304). — The author has 
le-iletennined the boiling points and some other pliysical constants of 
biiune and isobutane on specimens of the pure hydrocarbons obtained 
bv the action of metalammonium componnd.s on the corresponding 
aikyl halide (AKstr., 1905, i, 401). 

-((-Butane, prepared by the action of sodaiiimonium on n- or 
nec. butyl iodide, solidifies in liquid air, has b, p. 0'O^/'55 mm., 
iiiid a critical temperature 101 — 152^; I'aobutane, obtained by 
the action of sodammonium or calcium-ammonium on isobutyl 
chloride, is also solid in liquid air, has b. p. - lO'O^IOT mm. 
[Noyes, this vol,, i, 305, lind.s b. p. -11'5“ 76U mm.J, and a 
critical temperature 134 — 135^. The solubilities of the two hydro- 
carbons ill various solvents have also been determined, and the 
results are comprised in the following table : 

VoUuiiC of ga.s dissolved in 

Pressure in one volume of solvent. 

mil]nnetre.s of ^ ‘ . 

mercury. Temperature. Butaue. tboButane. 


Water 772 17‘ O-l.t 0'13 

Alcohol 775 17 13-5:5 13 ’2 

htber 773 18 29-3 27-9 

Chloioforiu 7il8 17 32 5 39-5 


JI. A. W. 


Molecular Weight of Hexacontane. K.abl Sikuyb (Aunalen, 
lbO.S, 362, 123 — 124). — Hcxacontaue was prepared by Hell and 
Hiigele (Abstr., 1889,575) by acting on myricyl iodide with potasc^iuiii. 
-Cbeso fuitliors did not, however, determine the mol. \vt. of the 
compoimd, and, since it might possibly be an imsaturated hydrocarbon, 
voi.. xciv. i. ;i /' 
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determined by Landsbergei'’.s 

point method. The values obtained agree with the formula 0 n 

u. (i. 

Reciprocal Transformation of Isomerides under th 
Influence of Chemical Induction. Sebastian M. Taxatai! 
ffuss. Phys. Chem, Soc., 1908,40, 806 — 810). — It was discoverel 
Sh^ uip (Abstr., 1891, 1338) that one exothermic reaction mayiud, ' 
aniithei- reaction, also exothermic, a phenomenon to which this autlio- 
gave the name consonance. Thus, when hydrogen sulphide and suliilii 
dioxide react together in a medium containing maleic acid, the lattej 
is transformed into fnm.aric acid. 

The author gives further instances of this phenonjenon 
transformation of c.vcfopropane into propylene is induced by tlis 
reaction 3NO + 0., = at the ordinary temperature, bin the 
interaction of hydrogen sulphide and sulphur dioxide has no such 
effect ; so that not all exothermic reactions are able to induce isomeric 
change, the conditions necessary in any particular case being uiiVnoitD 

T. H, P, ' 

Action of Sulphur on Acetylene. Willi.am Oechs.xee de 
C o.NiNCK {Bull. Acad. roy. Betg., 1908, 305). — Two years ago the 
author observed that thiopheu is not formed by the action of acetylene 
on fused sulphur in the absence of air, and ho is therefore able to 
confirm the results obtained by Capelle (this vol., i, 201). 

M. A, W. 


Preparation of Acetylene Di- and Tetra chlorides from 
Acetylene and Antimony Pentachloride. H.arrv K. To.'iriiisi 
(D. K,-P. 19632-1). — Acetylene di- and tetra-chloride.s (s-dic-hloro- 
ethylene and s-tetrachloroethaiie) may be prepared by passing the 
i'ei|uired .amounts of acetylene into antimony pentachloritlc, or a 
mixture of this chloride with antimony trichloride, and then distilling 
the product, which contains probably an additive compoiiiiJ of 
acetylene and the pentachloride. G. T. M. 


Decompoaition of Chloroform by Alcoholic Alkali Hydr 
oxides. Gustav Mossi.eb (Monutsh., 1908, 29, 573— 581). Tint (le- 
composition of chloroform by alcoholic pota.ssium hydroxide yields tarbon 
monoxide, formic acid, and ethylene, the latter hitherto undetecteil. 
Contrary to the general belief, carbon monoxide i.s the main pi-odnot; 
only in favourable circumstances is as much as half of the cbluio 
form converted into formic acid. In the first two .series of c.\peri- 
ments, 20'C, 5”:',, and 1% solutions of pota.s3iiim hydroxide in absolute 
or in 50“b alcohol are added to known amounts of chloroform. In all 
cases a constant volume ratio, 75 : 25, exists between the amounts ot 
carbon monoxide and ethylene. The same ratio is attained in the 
third series ot experiments, in which an alcohol-chloroform m)xrine 
is dropped on to powdered potassium hydroxide, provided that t e 
molecular proportion of ah-ohol to chloroform exceeds 5:1. 

The decomposition of chloral by alcoholic potassium nydroxide a 
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j jds to the formation of carbon monoxide .and ethylene in the r.atio 
•j . 1 by volume. 

" The" formation of these two gases is explained by the decomposition 
f the chloroform into hydrogen chloride and c.arbon dicliloride, CCl,, 
jbe tiansitory existence of which is indicated by the formation of 
carbonyl chloride in an experiment in which air and chloroform vapour 
are passed over a layer of potassium hydroxide. The production of 
forniic acid is due to direct hydrolysis of the chloroform. *' 

The decomposition of bromoform by alcoholic potassium hydroxide, 
in which, apart from potassium bromide, only carbon incnoxide and 
ethylene in the ratio 3 : 1 are produceil, is similarly explained by tlie 
total conversion of the bromoform into hydrogen bromide and carbon 
clibromide. The constant ratio of carbon monoxide to ethylene i.s 
explained by the action of the carbon dichloride on the alcohol, 
whereby the esters CCl(OEt)and C(OEt )2 are formed in the proportion 
of 1:2; the latter is directly hydrolysed, and the former decomposes 
into carbon monoxide and ethyl chloride, which is then converted by 
the alkali into ethylene. 0. S. 

Decomposition of Trichlorofsopropyl Alcohol by Aqueous 
or Alcoholic Alkali Hydroxides. Gustav ]\Ios.slek {Moiuttsh., 
1D08, 29, 583 — 590. Compare preceding abstract).— The organic 
products of the decoiriposilion of aoa-trichlorofsopropyl alcohol by 
5 —30% aqueous potassium hydroxide are mainly carbon monoxide 
and acetaldehyde, together with small amounts of formic and lactic 
acids. 

When 5% alcoholic potassium hydroxide (C mobs.) reacts with the 
alcohol (1 mol.), the chief products are acetaldehyde and formic acid, 
lactic acid being formed only in .small amount ; no gas is evolved 
unless the mixture is warmed, when a relatively small amount of 
carbon uionoxido is liberated. 

In no case could the intermediate formation of chloroform be 
detected. 

The author’s explanation is indicated in the scheme : 

CK,-CH(OH)-CCl3 — > HCl + CTf3-C(OH):CCT.. 

CHj-CHO + CO 

ch3-c(oh):co 

'erb),'>- CH3-CH0 + H-C0,,H 
with the intermediate formation of ethyl formate. 

C. S. 

Composition of the Vapour from Mixtures of Ethyl 
Alcohol and Water. H. Masixo {Chem. Zeit, 1908, 32, 7t5).— 
7Vith the object of verifying Gidlining’s tables, a careful study of the 
composition of the alcohol vapour has been made, and it i.s found that 
the original values given by him are all too high ; those given by 
boiel .ire too low. The influence of pres.sure and tlie pre.seiice of 

3 /• 2 
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impurities such as acetaldehyde, ethyl acetate, and amyl alcohol ontl, 
%’olatility has also been observed. J. y j, “■ 

Preparation of Difluoroethyl Alcohol. FsEDEaic Sivu 
{Bull. Acad. Toy. Bdg., 1908, 272— 282).— In earlier 
(Abstr., 1903, i, 222, 725) the author has described the prepay,™' 
of difluoroethyl alcohol by the .action of metallic oxides .and watn 
difluoroethyl bromide, and has shown that the best results aroobfeincj 
with mercuric or lead oxide at 160°, but in no case i.s a theoretical 
yield obtained. 

A repetition of tho experiments, using large quantities (1400 gviujtj 
of difluoroethyl bromide, shows that when mercuric oxide i.s the IhJk, 
lytic agent, the yield of the .alcohol is 93% of that required by thairv 
the 7% loss being due to a secon<lary reaction, yielding diduoroaceiic 
acid (Abstr., 1903, i, 727) and mercurou.s bromide. When lead oxiJc 
replaces mercuric oxide, the yield of tho alcohol amounts to S2% of tlia‘ 
required by theory, the los.s being ag.ain due to secondary reaction., 
resulting in the formation of glycollic ami oxalic acids, together with 
metallic lead. In this case, the lead oxide lirst hydroIyse.s the difluoio. 
ethyl alcohol to glycolLaldehyde, wliich in its turn leduces the lead 
oxide, forming glycollic acid and metallic lead, .and part of the 
glycollic acid undergoes a further oxidation, yielding oxalic acid. 

Jt. A. W. 

Methylation in the Ethylene Derivatives from the Point 
of View of Volatility. Lotus Hexkv {Compt. rend., 1908, 147, 
405 — 408). — Tho normal effect of the rejilacement of hydrogen com- 
bined with carbon in organic compounds by the methyl group is to 
raise the boiling point. Tlii.s is the case even with the monatomic 
aliphatic alcohols. Sub.stitution of hydrogen by methyl in the glycols, 
however, has the reverse effect, thus: (dildlH./Chl./OH has h. p, 
197—198^; OR-CH.Me-CH..-UU, b. p. 188°; OH-Cll.\Ie'01LUe'011, 
b. p. 184'; OlI-CMej-CH/OH, b. p. 178°; UH-CMe./CH.Me-0H, 
b. p. 178°, and 011’(J.5le.,‘CMe.,’OU, b. p. 174°, although in the case 
of the correspoixiing hyiirocarlKins tlie b. p. ri.ses regularly, thus; 

b. p. - 102°; C'H.MelUll.,, b. p. -50°; CilejXTL, b. p. -6’; 
ClDIeit.^H JIe,b. p. 1—2°; CJICjlCllMe, b. p. 36°; CJle.lCdiej, b. p, li'. 
The explanation of this difference lie.s in the fact that the hydrocai oons 
are uuimolecular, whil.-^t their hydroxyl derivatives are .associated in 
the liquid .state. 

The decreasing rise in boiling point as tbo hydrogen of metliyl 
alcohol is replaced by methyl .shows that tho degree of associatioa b 
thereby lowered, the elevation of the boiling point by increa.se in 
molecular weight being moro and more counteracted by the decrease i" 
molecular complexity. The jirogrcssivo tall in the boiling points o 
the glycols indicates that here the latter effect is greater tliiui tie 
former. 

The dichloruhydrins and the ethylene oxides derived from the above 
hydrocarbons rorrespumd with the latteriu volatility ; thustlie coinpouin - 
re.sulting when the double linking in the above live hydrocarbons is 
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ivated by chlorine (2 atoms) or by oxygen (1 atom) have their 
' i' i» ijoints in the same order as those of the parent compounds. 

1 '"[educed that the oxides, as well as the chlorohydrins, are uiii- 
i'olecular or very slightly associated. E. H. 

Use of Magnesium in place of Zinc in the Synthe.sis of 
Alcohols of the Allyl Series.' W. .Javoksky (/. Russ. Phjs. Chem. 
l'J08, 40, 782 — 787). — Several aiithor.s have attempted to replace 
the zinc employed in the synthesis of alcoholii of the 
jivl scries from an allyl haloid and a c,arbonyl compound, but with 

i itisfactory results. 'I’he author finds, however, th.at this synthesis 
t ikes place readily if the reacting compounds in molecular propor- 
tions are allowed to act on magnesium ( I atom) in anhydrous ether. 
In this way, he has obtained good yields of (1) dimethylallylcarbinol 
foom ,a mixture of allyl chloride and bromide witli acetone ; (2) pbenyl- 
inethylallylcarbinol fronr allyl iodide or bromide and acetophenone ; 
(3) dipbenylaliylcai-binol from allyl bromide and benzophenone ; (4) 
methylpropylallylcarbinol from allyl bromide and methyl propyl 
ketone. 

Also, (ubromostyrene re.acts readily in ethereal solution with 
min'iiesiuiu, yielding styrene and dipheuylvinylethylono. If the mag- 
iie.suim compound formed is treated with carbon dioxide, cinnamic 
acid, as well as oiphenylvinylethyleno, is farmed. The reaction between 
mamesium and u-bromostyrene hence proceeds in two directions : 
( 1 ) the removal of the halogen from 2 molecules of tlie bromostyrene 
by the magnesium; (2) normally, giving an organo-magnesium com- 
pound, which, on decomposition with water, yields styrene and with 
carbon dioxide gives cinnamic acid. T. If. P. 

Contact Oxidation of Ethyl Ether. K. I. Okloff (/. Rvss. 
I’hi/s. Chem. Soc., 1908, 40, 799 — 800). — When oxidised by the con- 
tact process, ethyl ether yields acetaldehyde and a small proportion of 
foi’iiialdehyde : lilt,20 -t- 0., = 2C.2H^O + HjO ; -b H^O ; 

0,114-1-0,, = 201120. The gaseous products consist of carbon dioxide 
(■■55%), oxygen (2-11%), carbon monoxide (5'3o)o), hydrogen (1'8C%), 
nitrogen (78'25%), and ethylene (2'9';;j). T. H. P. 

Pressure and Composition of the Vapours of Aqueous 
Solutions of the Ether of Ethylene Glycol. A. E, ilAKOVF.TZKt 
(-/. Russ. Phys. Chem. Soc.^ 1908, 40, 752 — 760).— The author makes 
use of the following dynamical method, which allows of the simulta- 
neous and .accurate determination of the pressure and composition of 
the vapour from a mixture of two volatile liquids. 

In a small thermostat filled with water at the room temperature is a 
bask containing air and provided with a manometer. By meaus of a 
known weight of water, a known volume of air, V, at pressure p mm., 
and saturated with water vapour having the pressure h at C, is driven 
out of the flask, through a calciirm chloride tube, and then through a 
nine-bulbed Will and Brcdig apparatus placed in a thermostat and 
coEitaining the solution to be investigate!! ; in all the autlior’s experi- 
ments, this second thermostat was maintained at 50 + 0'05^, The 
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vnpour-la(1en air then passes through a spiral condenser innners | ■ 
solid carbon dioxide, and deposits its vapour quautitatiiely 
spiral is .subsequently dipped into alcohol and into ether to [ ■ 
traces of oil and water, and is then weighed, the increase in 
giving the amount of vapour in the volume Fof air. 

For determining the proportions of the ether of ethylene glycol 
water in tho coiiiiensed liquid, the author made use of the ref'" 
five index, which had been previously measured for a nuuil, 
aqueous solutions of the ether. 

Knowing the composition of the vapour, the number of millj,, . 
mobs, of each of the components in a weighed rjnaiitity of tho'*" 
deiised liquid can be calculated, and from the .sum, a, of the miinhof 
railligram-mols. for the two components, the vapour pressure of 
solution in mm. of mercury can be found by me ins of the euintl " 
7/ 7 j,[1(/? + ;j- A)/ 22-4.«.760(l +af)+ 1]. where li is the atma 
spheric pressure, t the temperature of the thermostat contiiininr ti ' 
flask filled with .air, and U the sum of the partial pressures o' tlie 
two components of the vapour. ' 

A solution containing 5G'5 mols. % of the ether of ethylene iflvcol 
lias tho ma.ximura vapour pre.ssure, .and boils nnclian«ci|. ' 
specilio heat and D of tin's solution are considerably higher thau ti e 
calculated values. 

For the pure ether, the mean specific heat at 16—100' ii 
0'43()5 — 0'4;!77, and the heat of evaporation at atmu.splieric pressuie 
89-05 — OO'OS Cals, per gram. Troutou’s constant is hence 21-2, whicli 
shows that in the liquid condition the ether i.s not associated, althouirli 
the lowering of the partial pressure of water by the vapour is twire 
as small as it should be according to Haoult's law. T. H. P, 

Studies in Steam Distillation. Formic and Acetic Acids. 
II. Droop Rrcii.Mo.sn {A,tah/st, 1908, 33. 305— 312).— The results of 
experiments on the i-ate of distillation of aqueous solutions of fomic 
and iicetic acids are given, the app.aratu.s employed being s[)ecia!Jv 
designed to prevent condensation in the head of the retort. The uiie 
of distill.ation of the acids relatively to that of water i.s given, 
together with the re.su It.s calculated from the forinuhe given previously 
(this vol., i, 49.5). \V, p. .s. 

Spectroscopic Reaction for Oleic Acid. hs.v.yc Limiiiiz 
{ZeiUch. physiol. Chem., 1908, 56, 446 — 452). — The cliaKictpiistic 
le.ii'tion given by oleic .acid (this vol., i, 263) is best .shown when on 
acetic acid solution of chromic .acid is used .as the oxidising .agent. To 
a mi.xture of 1 drop of oleic acid in 3 — 4 c.c, of glacial acetic .iriil ued 
1 drop of a 1 0% solution of chromic acid, al.so in glacial acetic acid, 10 
drops of conceiitr.afcd siiiphurif acid are added. After a short time, 
a violet to cherry-red coloration develop.®, and u'.tiin.ately becomes so 

deep that dilution with acetie acid is necessary before the characteristic 

ab.sorption h.-iiids c.in be ob.served. Dleoglycerides give the same 
reaction, imt the addition of chloroform is advi.sahlo. 

The sensitiveiie-ss i.s 1 in 10,000 to 1 in 15,000. 

Trichloroacetic acid produces the same coloration as the acetic 
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Ipliui'ic acids, 
aoticiilly identical. 


These reactions for oleic acid and cholesterol are 

J. J. S. 


S' rraation of y-Lactones. Alexis A. Shukoff and Peter J. 

< ,^f°t.u!OFF 40, 830 -8, ‘?9).— The 

^ til r.s hare investigated the conditions of transformation of oleic 
' ! j' into lactone, and also tbo extent to which other unsaturated 
' hvlcnic acids with the double linking not in the y-position are able 
" 'uQiiei'oo this transformation. It has been found that saturated 
phol-aSds also yield lactones, the hydroxyl group wandering to the 
' *^. 01111011 , riving a y- hydroxy-acid and subsequently a y-lactone. The 
best iiiethod of converting the .acids into lactones i.s to heat them with 
•inhydious zinc chloride or concentrated sulphuric acid. When treated 
11 this way, oleic, elaidic, tsooleic, 6 hydroxystearic, and i-hydroxy- 
steiric acids all yield y-stearolactone, erucic acid yields y-beheno- 
l-ictoiic, andifX-undecylic acid, y-undecolactone. Crotonic and a-hydroxy- 
liutyi'ic acids, however, give no lactone. Indeed, under these conditions, 
lactones are only given by those ethylenic acids and saturated bydroxy- 
icids in which the double linking or hydroxyl group is at least four 
I'liibon atom.s away from the carlmxyl group. 

It is pi'obable that tho oleic acid separated from fat.s i.s not a chemical 
individual but consists of a mixture of isonierides having double link- 
iiv'.s, not only in the {>r-po.sition, but also in the or yS-position. To 
see whether it is tho latter alone which yields lactone, the tli-acid was 
prepiued from i-hydro.xystearic .acid, and was found to give about 10% 
(if y-Etearolactono when treated with zinc chloride. y-Stearolactune, 
obtiiincd in 35% yield by the action of concentrated snlphni'ic acid on 
rommercial oleic acid (compare Abstr., 1901, i, 616), has an iodine 
uuinber 16 — 20 and a mean molecular weight, assuming it to be a 
moaobasic acid, 375, which, after boiling with alcohblio potassium 
hydroxide, falls to 291. This iudic.rtes that the lactone contains a 
considerable proportion of a compound with the character of an 
anhydride or complex ether, analogous to those formed on heating 
hvdi'oxystearic acid. After distillation, the iodine number and, con- 
.se((ueiitly, the proportion of unsaturated compound increase consider- 
ably, indicating the prcsonce of hyiiroxystearrc acids, which are con- 
verted into unsaturated acids on distillatiou. If the pure sto.arolactone is 
treated with sulphuric acid, it is partly converted into soluble, acid pro- 
ducts, which contain sulphur and are probably sul phonic-acids. Con- 
ver.-diin of part of the stearolactone into these sulpho-compounds 
probably determines, to some extent, the small yield of the lactone. 

y-ZJeAenofactoiw, CHj'[CH„] 5 -CII<'^ aI i > crystallises from light 

OxTg* v> 2 

petroleum irr shining plates, m. p. 63'5°, and, on oxidation with chromic 
acid, yields y-ketobelienie acid, forming colourless crystals, 

m. p. 103°. 

y-Undecolactone, b. p. 286°, is converted into y-hydroxy- 

undecoic acid, m. p. 34°, by acids or alkalis. T. H. 

Complex Ozo-salts of Tungsten. Arrigo JI.vzzLCCiiEr.t.i and 
Giuseppe Inohilleri {Aui R. Accad. Lined, 1908, [v], 17, ii, 30—33. 
Compare Abstr,, 1907, i, 748). — The tendency of tungsten to loimozo- 
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salt.s i.s not so marked as that exhibited by its higher analogue m. 
or by molybdenum, and the ozo-salts are readily soluble and didjn i"" 
obtain free from the normal salts used in their preparation, o,, 
account no lithium ozotungsten oxalate could be isolated, whilst u' 
potassium and barium salts -were only obtained in an impure condit' '* 

Sodium osolungslen oxalate, NajC.,O^.WO^,5HjO, obtained bt "" 
action of hydrogen peroxide on the componnd Na,,CjOj,\YO foj' ' ' 
white crystals. The corre.sponding ammonium salt, 
(NH,)2C.,0„W0„II„0, 

forms white, sphaero-crystals ; the calcium .salt, Call,, 0^, WO ,H 0 
also prepared. 'p pj- p 

Bsterifloation of Malonic Acid. Isaac £. Phelps and E w 

Tjllotsoh, jiin. (Amer. J. Sd., IIIOS, [iv], 26, 243 — 252) gj.i: ' 

paper.s (Abstr., 1907, i, 823; this vol., i, 166), methed.s have lea 
described for obtaining good yields of ethyl .succinate and henzoite 
A study has now been mado of tlio best conditions for the esterification 
of malonio acid. The large.st yield, 96'1'’4, wa.s obtained by heating an 
alcoholic solution of in.alonie acid with sulphuric acid at 50' for eidu 
hours, and treating the residue with a fresh quantity of alcohol for 
two hours. p. Q 


Purification of Estei-s. Isaac K. Phelps, M. A. Phelps, ami 
E. A. Eudv {Amer. J. Set., 1908, [iv], 26, 253 — 256). — A study has 
been made of the purification of ethyl siicciu.ate, malonaleand henzniite 
containing alcohol, water, unchanged organic acid, and siiinll quantitifs 
of mineral acid. It ha.s been found tlitit tlte.^e esters may be purified 
without much loss by heating them in suitable conditions with firv 
piotassinm ciirbonate uuder reduced pressure. A comparison of this 
method with that of extracting the e.5ter with ether ha.s shown that 
the loss by the former method i.s rather greater in the case ot etlivl 
benzoate, but is smaller in the c.ise.s of ethyl .succinate and leirluiiate, 
The potassium carbouate method, however, is to be pro/eireJ even 
with ethyl benzoate, since it affords greater ease of manipulation .aid 
is less expensive. The smaller tho quantity of free acid present, the 
more completely can the e.ster be recovered. K G, 


Conversion of Ethyl Cyanoacetate into Ethyl Malonate 
Isaac K. Phelps and E. W. Tilloxso.v, jiin. {Avier. J. Act., ISUfi. 
[iv], 20, '25T — 263), — The conditions umier which ethyl cyanoacet i> 
is converted into ethyl malonate tiave been carefully iiivestigateii. ft 
was foil 11(1 that when a well-cooled mixture of 50 grams of ethyl cyauo 
aeet.ate, 12.5 c.c. of .absolute alcohol, and 4 grams of .sulphuric arid inir 
satur.ited with hydrogen chloride by pns.siDgin a stream of the dry gt" 
for four hours, .and the product heated for two hours at 100 rid 
with 200 c c. of iib.soliite alcohol, a yield of SG'S't) of ethyl malonattt 
was obtained. 


Influence of Catalytic Agents in Ester Portnation. Esteri 
flcation of Cyanoacetic Acid. Isaac K, Phelps and hO ' 
Tillotsos, jun. (Amer. J. Aci., 1908, [ivj, 26, 264 — 266). — iheeffecG 
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.Inceil on the esterification of cyanoacetic aciii l)y varyiiii; the pro- 
I of the reagents, the catalysers, and the tiuie of reaction have 

[pen studied. The rtsiilts show that by the uso of alcohol alone, a 
[eld of 63/o‘of the ester can be obtained, but that the yield is increased 
iv the presence of a catalytic agent, and within certain limits by the 
■uiioant of the catalyst employed. The e.^terification i.s rendered more 
■oiupleto by increasing the time of reaction. Alcoholic hydrogen 
Chloride causes the formation of some ethyl malonate, but this change 
,locs not occur when sulphuric acid is employed. Nearly theoretical 
yields of ethyl cyanoacetate can be obtained by beating 50 grams of 
cv.-uioacetic acid with 2 grams of sulphuric acid and 200 c.c. of 
,,i, solute alcohol for two hours at 100 -11 O’. E, G. 

Preparation of Malonie Acid or ita Ester from Mono- 
chloroacetio Acid. Isaac K. Puki.ps and E. W. Tii.lotson, jiiu. 
(Jiiif-r. J. Soi., 1908, [iv], 26, 267 — 27d). — In earlier papers (pi’cceding 
aVtracts) au account has been given of tlcc best con<iiliou.s for the 
esterification of malonie acid and for the convei-sion of ethyl cyano- 
acetate into ethyl malonate. A further study ha.s now lieen made with 
special reference to iho preparation of ethyl in, 11011,1(0 from chloroacetic 

lU'id. 

It has been found that the reaction between polas.'ium cyanide and 
soiluim cbloroaeetate bo fortu sodium cyanoacetate proceed.s be.st in 
alkaline solution, and takes place vigorously at 110’, or .-lowly at 
liO.— 95°, without affecting the yield of ethyl malou.ate. Tlie alkaline 
.solution of sodium cyanoacetate should not be evaj oruted to dryness at 
a high temperature, or even be boiled for a long time, .-ince these con- 
ditions favour the formation and subsequent decompo-sitiou of sodium 
malonate. After acidifying the solution of sodium cyanoacetate with 
sulphuric acid and removing the precipitated salt by filtration, the 
re.sulting solution of cyanoacetic acid i.s concentrated under reduced 
pressure at 7(1 — 80°. The precipitated salt i,s washed with alcohol, and 
the alcoholic solution is evaporated at about 6U°. The rosidues, con- 
sisting of cyanoacetic acid and some of its ester and .-edinm .salt, are 
converted into ethyl malonate by the method de.-cribed previously 
(lac. cit.). By thi.s means a yield of 92% of ethyl malonate can be 
obtained. 

The ester can be converted into pure malonie acid by heating it with 
an equal quantity of water and .a few drops of uiliic acid at about 
60° for some time after the mixture has become homogeneous, and 
evaporating the solution to the point of saturation. The malonie acid 
which separates on cooling i.s recrystallised from hot water. E. G. 

Preparation of Cyanoacetic Acid and its Eater from 
Monochloroacetic Acid. Isaac K. Pheh’s and K. \V. Tillotsox, 
jail. [Arner. J. Sci., 1908, [iv], 26, "275— 280), — Sodium chloroacetate 
and potassium cyanide react quantitatively in alkaline solution to form 
cyanoacetate. A study has now been made of the formation 
of ethyl cyanoacetate from monochloroacetic ;icid, the method of esteri- 
fication of cyanoacetic acid being that described previously (preceding 
abstract). The results show that ethyl cyanoacetate can be obtained in 
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^ood yield if precautions are taken to minimise the trausFormtition 
inalonio acid. Pure cyanoacetic acid can be prepared by lieatinir ^ 
mixture of two parts of water with one part of the ester .ami 
drops of nitric acid at about 60’ for some time after the tiii.Ktnrt. 
become liomogeneou-s. Tlio solution is then evaporated at ,50 'GO' to 
tlie point of saturation, and the cyanoacetic acid which sep mites oa 
coolinv i.s recrystallised from a mixture of ether and chloroform 

E. G, 

Saponification of Pats by means of Hydroxylaini„j 
KufiENio Mokelt .1 (J((» li. Acaul. Liticei, 1908, [v], 17, ii, 74— (8j__ 
In order to obtain dcrivative.s of fats which crystallise well arj hwe 
melting points higher than those of the acids from which they are 
derived, the author has studied the action of hydroxylaraine on fats, 
The hydroxamic acids obtained are very stable, and fulfil the above 
conditions. 

Utearohjdroxamic add, Oj;n 3 ,,’P{()II).NOH, prepared from tri- 
stearin and hydroxylauiiue, separates from alcohol in crystals, m. p 
104’, and in alcoholic solution gives a reddish-violet colour with fenit 
chloride. 

Pahnitohyih'oxtnnic (icidt Cjr,ll 3 |*C( 0 H).N 0 H, which is deposited 
fi'oin alcohol in cry.-til.s, m. p. 99", and o/xoliydroxamic acid, 
c,-H,,3-C(OH):noh, 

11 ). p. 6P, both giro the red colour witli ferric cliloride in alcoliolir 
solution. The latter i.? re.solved into oleic acid and hydroxylamine 
sulphate when lioilod with dilute sulphuric acid. 

A mixtuie uf stearohvdroxainic and pialinitohydroxamio acid.s bus 
in. p. 95’ ; the lowering of m. p. here observed can doubtlc.ss serve to 
establish tiie proiiortiiuis of I lie two acids in a mixture of tliem, 

T, H. P, 


New Synthesis of Citric Acid, Ivvos 1 'kiiiiauio [ Gaizelia , I'flOS, 
38, ii, 99 -1011). — IJy the coiideiisalioii of ethyl biouioarctate with 
diethvl o.xalate in presoiieo ct imiL'iiesiiim according to the oqimtioii: 

( '0 , Kt ■ C< 1 , Et + 9( ’ 1 1 I !i ■ f( Et, + 9 .M g - 

■ l;r-.llgd.'Et-bi'O.dlid71.y(;(O.lIgBr)(COjEt)'0JIyC0.fi, 

the author obtains a coiii|'oiiud wliicli, when treated with dilute 
sulphuric avid, yields an oil, h, p, 915735 mm., and appeals to be 
trivthyl citr.ite. The leactiou is being .studied further. T, H, P. 

Structure of Glucinum Salts. Skiiastiax 51. Tasatar rm 
E. K. Kukov.ski {J. Russ. Rhys. Chew. Roc., 1908 , 40, 787— iJD. 
Coiiiparo Ah.dr., 1907, i, 888 ; this vol., i, 160, 503), -The followm? 
sails of gliitinnm havo been (irepared : 

Witli iriearballydic .acid, the ( 113 ( 0 , 7450 ^) 2 , ohtalnon a.s a white 
powder insoluble in .all the ordinary .solvents. 

With I it l ie .arid, the salt, | 7*^'’ 

which i.s of a more basic tyjic, tlljOjX.^, than most of the glHcinitai 

With salicylic acid, gliiciniiui foruiy the salt, (OH'Ojitii’GUg h 
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7, p « ^C0„Gl-G0,-0„lI,-C0,Gl-0\„, 
salt, Cc^4\(io.ni.no"-r! H 


phthalic acid, the -c-4'-cOjGl-CO;' 

1 with lactic acid, the salt, (OH-CHMe-CO^Gl-Oj^Gl. 

uldition to the benzoate already described (this vol,, i, 166), 
yields a henzoai.e of the normal type, Gl 40 (C.U,; 02 )„, which 
'ibtiiiied on prolonged boiling of a solution of benzoic acid in a 
' ' re of equal volumes of alcohol and benzene with glucinum 
n'l-bo'iate ; this salt has the molecular weight 710 (theor. 779) in 
freezing benzene. 

Xiie interaction of sodium benzoate and a gluciuum salt in aqueous 
(.olution yields various salts, which are more or less basic according to 
tlie concentrations, temperatures, and acidities of the solutions, and are 
iu'solublo in organic solvents. X. H. P. 

Isomerism of Ethyl Acetoacetate. K. H. McCbea {Cliem. 
Veic? 1308, 98, 127). — The enolic form of ethyl acetoacetate may, 
like other unsaturated comjrounds, be represented as having a trims- 
ill mid a cis- (H) configuration : 

1 ^ H-C-CO,Et '' CO.,EfC'H 

Ihe cis-coufiguration (II) must be unstable, as it correspouds with 
the liypothetical intermediate product in Ilerntlisen’s reprcsentalion of 
the Beckmann change : 

K'C'R' R-C-OH R-CO 

N'OH NR' NHR" 

aod must therefore change at once into the ketonic form of the ester. 
The action of phosphorus pcntaohloridc loads, now, to the formation of 
Me-C-Cl Me-C-Cl . ... , , , 

iS-chlorocrotonio acid, jj.J4.qq jj qq ip.c.jj- should be 

stable, as it cannot undergo the second stage of the Beckmann change ; 
in agreement with this vieav is its conversion into isocrotonio acid, 
which is considered to he the stereoisomeride of crotonic acid. It 
cannot be decided which of the modifications, the stable or the 
unstable, has the cfs configuration, a.s either configuration might be 
the unstable form. It is suggested that isocrotonic acid has the form 

nn iT 14 i* formed from the chloro-acid, which .also forms 

tetrolic acid, [i -1- 5"*, aud may therefore be considered to 

UOgil'C/ 11 

have tlie hydrogen and chlorine atoms spatially near each other, 
Me-GCl 
00..H-C'H 


Action of Magnesium on Esters of Brominated Fatty Acids. 
New Synthesis of Ketonic Esters. Josef Zeltner (/. p'. CJienu , 
[ii], 78, 97 — 123. Compare this vol., i, 243). — -In the ordinary 
Keformatzky synthesis of hydroxy-acids, the zinc cannot be replaced by 
niagnesium. When magnesium is used, at least three reactions take 
I’Uee ; (1) Reduction ot' the brominated ester to the correspoiidiug 
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fatty ester; {-) formation of a jS*kefconic ester; (3) producition 
bailing', crystalline compound. The yield of ketonic 


when an f.sobroino-ester is used, for example : 




Ethyl bi'omoprapionate gives 35’3 per cent, ethyl propiouylpropioiiiite 

Ethyl liiomolmtyrate ,, 40*5 ,, ethyl butyrylbutyiatr. 

Etltyl broniOf.wbutyrate ,, 67'-3 ,, etliyl ^A-cbutyryldimcthvlactfoir 

Ethyl bromow*vak-rate „ t)0‘3 „ ethyl vahiylvalerat'-. ' ^ 


Tiie difference in the reactions with zinc and ' 

accounted for by the rel.ative stabilities of the compoun(i.s 
>CMgBr-CO^Et and >CZuBr-C02Et. 

Jly the action of ^toliiahiehyde on the product of the irifemction 
of magnesium and ethyl a-bromoisobiityrate, a small aiiioimt of 
crystalline substance, m.p. 138 — 139'^, is obtained. ' 

Ethjl {?.ohntifryliri$nQihyIat'et((tc, OUMe.2*CO*BMe2'CO.,Kt, has b 
202'3 — 203” '745-5 mm., and, when boiled with aqueous * pnUssiu^ 
bydroxiiJe, yields ditsopropyl ketone. It is formed from ethyl a-hroino 
isobutyrafe by the following series of reactions : 

2 CMe.,(MgBitCO..Kt t!Me.,{MgBr)*C(OEt)(05JgEr)-CMe/C(l Ft 

-->l'HMe2*C(OKt)(OH)*CMc,*CUl!:t CHMe.'CO-CMeyCu'ht, 

Pithyl butyryibutyiute has b. p. 2l*2-8— 223'4”/755 uini. (eouiL'a 
Hamonet, Abstr,, 1890, 235). 

Ethjl Uov(ihryl\<<n'alerate^ CH,Me2*CH.2*CO‘CH(CllMe,,)'COoEt, olj. 
tained from ethyl aduomoisovalerate, lias b. p. 237’2- uini 

(coiT.), and, on livdroly.sis, yields fi-ovalcivne. 

Etliyl bromoacetate d"e- rot give ethyl acetoacetate (compare Stolli' 
this vol., i, 3l0). J, j, 


Methyl Mesoxalate and Some of its Reactions. Eich.ird 
S. Ci'KTiss and PATb '1'. 'I’aknowski (./. Amtr. Chem. Soc.. 1908, 30, 
12G4 — 1271). — In an earlier paper (Curtiss. Abstr., 1906, i, 48^), 
a method was dcNcribed for the preparatitm of ethyl mesoxidrite by the 
action of niti-ogen trioxiile on ethyl imilon.ate by which a yj?lil 
of 90— 95‘\, could be obtaine<l. 

It ba.siiow been found th.al a yield of 80 — 85“.> of methyl nusoxakte 
can be obtained in a .similar maniMT. The mother liquor obtaioed in 
this reaction yielils a light green mixture of un.stable, oily esteis, 
which are of an acid nature and contain nitrogen. This product 
decomposes suddenly at 120 — 130”, and yields yellow potassium, 
aiumciiiuin, and silver salts. 

AVlicn methyl me.soxalate is distilled under reduced pressure, methyl 
oxomalonate, CO(CO.Ale).„ b. pi. 100 (uncoi’r.)y20 mm., is obtained, 
Pure anhydrous methyl oxomalonato has been prepared, and its 
reaction, s aro being .studied. 

By the action of hydr.azine carbonate on methyl mesoxalate, a 
conqonml, piobably uiethyl hjfl razotartronate, 

(aUIe)/J(OilVxiI’NII*0(OH)(C02Me)2, 
m. p. 154 — 15-5 , is oldainod, wliich forms white crystals. If 
substance is mi.M'd with plio.sphonc oxide, it is converted into a 
yellow, crystalline compound, witioli is probably an azimethjknp 
derivative, lien the hydrazo-coin pound is treated with beaz 
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[jthvdfi. beuzylideneazino (Curfcius aod Jay, Abstt-., 1889, 393) is 


QQj^^Qfsion of Methyl Alcohol into Formaldehyde and 
Pr^naration of Formalin. IV. K. L Oulotf (J. Russ. Rhys. 
CheL 796—799. Compare this voK, i, 77).— The 

iiithor gives further details for carrying oat this oxidation. 
Pl itiui^ed pumice and platinised asbestos act a.s good catalysts. By 
these, the preliminary heating in a furnace of the tubes coiitain- 
iiv' wpper gauze may be dispensed with. The proportion of acetone 
methyl alcohol should not exceed 2%. VVhen 4% of acetone k 
cresent, tlie contact mass does not ignite, and with 2'5% ignition 
takes place when the temperature is 34- — 35° and the current of air 
^mounts to 3 litres per minute; -only when the greater part of 
the acetone has burnt away does the copper gauze begin to ignite, 

T. H. P. 


Condeoaation Products of Acetaldehyde containing Six and 
Ten Atoms of Carbon. .Simon Zeisei. and IU'la von Bittu {.yo/iaisk, 
1908, 29, 591 — 605). — ^Teu volumes of acetaldehyde are heated for 
thirty-six hours at 95—07° with 1 volume of saturated .sodium 
acetate solution, and the product distilled in steam. 'The distillate is 
fractionated, and, after removal of crotonaldeliyde, the portion boiling 
above 120®, purihed by repeated distillation in steam, .shakitig with 
calciuDi carbonate, and drying, i.s separated by fraciional distillation 
into two suhslances, both having the compo-siiion and exhibit- 

ing the properties of an aldehyde with two ethylenic linkings; the 
oae has b.p. 75— 80°/24 — 26 mm., yields an impure m. p. 155'5®, 

a. a(I an unstable, crystalline phenylhydrazone, whilst the other has 

b. p. 55— 60®/24 — 26 mm. and HI — 143® under ordinary pressure, 
forms an unstable oxime and plienyJhydrazone, and yields-, by 
oxidation with free oxygen, formic acid and rcainous and other 
unexamined products. 

From the residue of the original preparation non-volatile in steam, 
& sulistance, b. p. 159 — 163716*5 mm., h.as been isolated, which 

contains one.ClIO group (the other o.xygen atom being probably in the 
form of a “bridge”), does not form a definite oxime or plienyl- 
hydrazone, and reacts with bromine, evolving hydrogen bromide. 

C. S. 

Crystalline Polymeride of isoButaidol. R. Mussl'lius {J. 
Huss. Rhys. Chem. Soc., 1908, 40, 822— S26).— The author has sub- 
jected to further invo-stigation the crystalline substance, m. p. 90 — 92'^, 
isolated by Brauchbar (Abstr., 1897, i, 137) from the condensation 
products of wobutaldehydo, and characterised by him as i{?obataldol. 
By repeated fractional crystallisation from benzene, the enmpound 
is obtained in bundles of slender, white noodles, m. p. 96'5 ~97®. In 
beeziijg benzene, the molecular weight corresjxinds with the formula 
a result in accordance with those of Kohn (Abstr,, 1900, 
b 274) i'or other crystalline aldoLs, w-hicii were all found to be bi- 
iiioiecuJar polymeridea of tho liquid alJols. In freezing acetic acid, 
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the molecular weight is 300 — 309'5 (theory, 288), but ebulli 
measurements in ether gave unsatisfactory results, probabb> 
decomposition of the double molecules of the aldol. 


y owing tj 

T. H. p. 


Preparation of Ketone ortho-Bthers, Edqar Hess (D p « 
197804). — Nitriles of the general formula R-CN are converted " 
the hydrochlorides of imino-esters by treatment with hydrogen cH 
in absolute alcohol, and the product mixed with a ketone m the * 
medium. After eight days’ shaking, the ammonium chloride prod'''''i 
is precipitated by ether, the filtrate poured into ice water, 
ketone ortho-ether sepai-ated from any ester by fractional distilljt' 
The following acetals were thus produced : From methyl pli"! 
ketone, CMeEfC(OFt) 2 , b. p. fiS^/lO mm., 1207760 mm. • from di! S' 
ketone, GEt.,-C{OEt)„ b. p. 71744 mm., 1547760 mm .and f ' 
dipropyl ketone, CPr,-C(OEi).., b. p. 69712 mm. ’g' x tl'” 


Action of Ammonia on Methyl Ethyl Ketone, Carl Ihomif 
{Arch, fkarm., 1908,246, 373 — 377). — The use of alcohol as a solrett 
in this reaction, described by Traube (this vol., i, 362), was intro 
duced by the author (Abstr., 1905, i, 509). G, C 


Solubility and Certain Reactions of Pinaoolin. Leox Deusce 
{Bull. Hoc. chim., 1908, [iv], 3, 910 — 915). — The author finds dial, 
contrary to Denigos’ statement (Abstr., 1903, i, 60C), pinacolin does 
not form an additive compound with mercuric sulphate, but that the 
precipitate obtained with ordinary samples of pinacolin is due to the 
presence of impurities which are not entirely removed by fractionation. 
In order to prepare i>ure pin.acolin, the ordinary product is rectified 
seven time.s with a he Bel column, xvarmed with mercuric sulphate, 
and the filtrate again wanned with the re.agent. After decanting, the 
pinacolin is dried, washed, and rectified (b, p. 106'27. Pure pinacolin 
di.'Solves in water to the extent of 2-44% .at 1 5“, and its solubilitj at 
15'’ in aqueous acetone is (by volume) 1 part in 28'8 parts of 20', 
1 in 16'5 of 33'b, 1 in ll'O of 50%. and 1 in 7 0 of 60%, When 1 c.c. 
of piinacolin is aildcd to a mixture of 0 45 c.c. of acetone and I'Sc.c. 

of water, 0*30 c.c. fd acetone i.s absorbed by tlm water and 0'1.5c.c. 

by the piinacolin, and in a mixture of 1 -65 c.c. of acetone and 0 S5 c.c, 

of water, 0’75 c.c. of acetone is absorbed by the w.ater and 0'60 c.c, 

by the pinacolin. The autlior shows that acetone can be estim.atcd in 
presence of piinacolin by precipitation with mercuric sulphate. Pure 
pinacolin gives Legal’s colour reaction (Abstr., 1897, ii, 467), as stated 
by Denigi-s, but it does not furnish iodoform when treated with iodine 
and potassium hydroxide ; the precipitate obtained is soluble in acetic 
acid, and lias m. p. 68 ”, uml at the same time there is formed a small 
amount of a volatile liquid of a piquant odour. J- 6'. C, 


Action of Hydroxylamine on Ketones of the Type 

chh;ch-cii:gh-co-k. 

PiOBERTO CiusA and A. Term (Aid Ii. Acciul. Lined, 1908, [v], 17 
724 -728. Compare Abstr., 1907, i, 62). — In .addition to the com 
pound.s a-cinnamylideneacetoplienoneliydroxylamine and a-cumamy- 
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^cetophenoneoxlme previously isolated as products of the action 
' f tivdroxylamine on cinnamylideneacetophenone, isomeric forms of 
h . .substances can also be separated in small quantities. These are 
Jenoted as /3-forms, and their properties are compared with those of 

the a-corapounds. 

Cinnamylideneacetophenoneoxime (ra. p. 135") gives a benzoyl 
jeiivutive crystallising from alcohol in white needles, m. p. 125°. 
R QinnaviylicUneacelophenoneoxime crystallises in white needles, m, p. 

139—110“ and gives a benzoyl derivative, m. p. 137°. fi-Cinnamyl- 

uleneacetojilienoneltydroxylamine forms small, white spangles, m. p. 


I cU • 

Cinnamylideneacetophenone is not toxic in its properties; the 
a-osime is more poisonous, but 4 — .5 grams can be administered cer 
(Jay ' so-called resinoid acids are theu found in the urine, together 
vith lar"e quantities of urorosein. Tho latter fact is remarkable, as 
uroroseinurla has not previously been induced by artificial means. 
o-Cianamylideneacetophenonehydroxylamine differs from the other 
substances in being highly poisonous, probably in virtue of the 
•SH'OH group, as in the case of phenylhydroxylamine. W. A. D. 


.V-Alkylketoximes. Johannes Scheiber {Annalen, 1908, 362, 

54 ( 53 ), — Previous work has shown that A'-alkylkctoximes are 

produced only wHh great difficulty by the coudemsation of /3-substi- 
liited hydroxylamines with ketones (compare Scheiber and Wolf, 
Abstr., 1907, i, 1028). In the c.ase of acetone, ethyl acetoacetate, 
methyl ethyl kt-toiie, and diacetyl, the additive compounds first formed 
by the reaction with the /3-substituted hydioxylamine, namely, 
■V-alkylketoxime hydrates, were isolated, hut .similar substances were 
uot obtained from benzyl methyl diketone or benzil. With the object 
of ascertaining to what extent various ketones condense with /3-benzyl- 
hydroxylamine, the following method was devised, by which the 
isolation of the additive product became unnecessary. 

Known weights of jS-liydroxylamine and of the ketone are added to 
a known weight of benzene, and the depression of the freezing point 
of the solveot noted at once and at intervals of some hours. If no 
interaction takes place, the depression observed is that calculated 
from the weights of ketone and jS-benzylhydroxylamine added ; should 
the observed depression be smaller than the calculated, then interaction 
iiuist have taken place. Methyl ethyl diketone is found to react 
at once, whilst benzil does not react with /l-benzylhydroxylamine. 

The following ketones interact slowly with j8-heuzylhydroxylamine, 
tlie difference between the observed and calculated depression of the 
freezing point increasing slowly during several hours ; acetone, methyl 
ethyl ketone, methyl propyl ketone, methyl isopropyl ketone, methyl 
butyl ketone, benzyl methyl ketone, diethyl ketone, acetophenone, and 
?u-Diti'oacetophenone. It is found that the homologues of acetone do 
not condense so readily with jS-benzylhydroxylamine as acetone itself, 
with the one exception of benzyl methyl ketone, which apparently 
niteracts more rapidly than acetone. The additive power of the 
ketone i.s reduced considerably by replacing a methyl group by ethyl, 
phenyl, or ?/i-iiitrophenyl. 
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Tlie effect on the rate of formation of the additive comno 
produced by tlie addition of />-toluidine, diphenylamiae, dimr.ri 
aniline, triethylamine, and tribenzylamine, was also investigated ^ 
Generally speaking, the presence of a base does not bring about ^ 

appears 


acceleration in the rate of condensation ; in fact, triethylamine a 


to retard the reaction. 


W. H. c 


.V-Alkylketoximes. Johannes Scheiber and Paul Bhi\ 
(Annalen, li)08, 362, 64—77). — -The work described in the previo^^ 
paper (compare Scheiber, preceding abstract) has been repeated and 
so that the reactivities of the various ketones might be compared 
equal molecular Kohitions have been used in each case. In all cases aii 
exporiiiieiit was performed in which the molecular proportions of 
ketone .and /J benzylhydroxylamine were as 1:1, and sometimes as 
5 : 1. The results obtained may be summarised as follows ; 

(1) In the absence of a base, the rate of formation of the additive 
product decreases rapidly in the following order ; benzyl metlivl 
ketone, acetone, methyl butyl ketone (methyl ethyl ketone = methyl 
hexyl ketone), dietliyl ketone, acetophenone. Acetophenone, even in 
strong solutions, is almo.st indifferent towards /3-benzylhydroiyl 
amine. 

(2) In tlie pre.senoe of a base, such as triethylamine, tribenzjl. 
amine, or dimethylaniline, the rate at which the additive product is 
formed is apparently smaller, hut it is only apparent, for in some cases 
the difference between the calculated and observed depression oi the 
freezing point at first increases and then decreases, undoubtedly 
because the second reaction, A’-benzylketoximo hydrate — > A-benzji- 
ketoxime + water, is taking place. The app-irent reduction in the 
velocity of formation of the A'-benzylketoxime hydrate is due to the 
occurrence of this second reaction. In fact, the solution containing 
/3-benzylhydroxyIamine, hon/.yl methyl ketone, and triethylamine, or 
tribenzylamine, becomes turbid after some time, owing to separation of 
water. 

It is therefore evident that the difference in the behaviour o! 
an aldehyde and a ketone towards /3-suhstituted hydroxylamines is 
merely one. of degree and not of kind. Vf. H. G, 


The Scission of Sugars. [Sucroclasm.] II. The Action 
of Zinc Dust and Iron on Formaldehyde Solutions; the 
Action of Zinc Dust on Dextrose. Walteieii Lob [HtoAtm. 
Zf.ilsdi., 1908, 12, 4Ej6— 472. Compare tliisvoh, i, 715). — As pi-oclnit- 
of the action of zinc du.st on formaldehyde were isolutecl, formic nod 
and two other volatile products were obtained in tlie form of their con- 
dens.atioii luodiicts with phenylhydrazine. The one gave an insoluble 
osazoiie, in. p. 243b which corrc.syiondcd in properties with diacetyl- 
osazone, .and the other gave au o.^azone, m. p. 1482, which is laethyl 
glyoxaloMizoiie, The other jiroduct-s of reaction have not yet been a 
ideiitifieil. T'hey appear to include /?-acro.se, as an o.sazone P' 
165^ was obtained. Folyhydro.xy-acids were also obtained. > ten 
formalileliydc solutions are treated with iron, condensation to eug-u. 
takes place to only a sliglit extent, and only trace.s of pol)b)’f m'') 
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farmed. Methyl alcohol and formic acid are produced, 
" ' ^ er in larger quantities. Dextrose, on treatment with zinc, 
formic acid, diacetyl, and methylglyoxal, also polyhydroxy-acids, 
b'ut no methyl alcohol. 


S. B. S. 


The DepolymeriBation of Sugars. Carl Neubero {Biodiem. 
7 'tsch 1908, 12, 337 — 341). — Pure crystalline glycerose was prepared 
, * jjjo method of Fenton and Jackson, and polymerised by treating 
reitli a colloidal solution of barium carbonate in methyl alcohol. By 
this means a pentose was obtained, as fiirfuraldehyde could be obtained 
1 . distillation of tbe condensation product with hydrochloric acid, and 
ff'is is dated in the form of its condensation product with p-nitro- 
benylhydrazdne. As pure glycerose wa.s employed, tte formation 
of a pentose from the triose can only be explained by assuming that 
the latter depolymerises to formaldehyde, an assumption that is 
rendered probable by the work of Buchner and other investigators, 

S. B. S. 


Preparation of an Anhydrous Crystalline Compound of 
Dextrose and Sodium Iodide. Fu.nia Johan.vi A. Wulfing 
(D,K.-P. 196605). — The compound 2C,;H,.,0,;,NaI, octahedral crystals, 
p, 185 — 186°, i.s produced by boiling together anhydrous dextrose 
and sodium iodide in alcoholic solution ; it separates on diluting the 
solution with about 10% of water and allowing to cool. G. T, M. 

Phenylhydrazonea of Dextrose. Bobert Bf.hrend and 
Fbiechich Lohr (Annalen, 1908, 362, 78—114). — The compound, 
m. p. 106 — 107°, obtained by the action of .an .alcoholic solution of 
pheiij'lhydrazine on dextrose, either in the solid state or in strong 
aqueous solution, and described previously (Abstr., 1907, i, 481) as 
being identical with Skraup's /5-phenylhydrazone, is now shown to be a 
loose combination of 1 mol. of plienylbydrazino with 2 mols. of a 
hydiazone, which it is proposed to call dextrose-/3-phenylhydrazone. 
Skraup’s ;8-hydrazone is merely a mixture of this hydrazone with some 
a-bydrazone. Another compound, containing 1 mol. of phenylhydr- 
aaine loosely combined with 1 mol. of tbe ;8-liydrazone, has also been 
isolated. A solution of either of the hydra7.one.s or pheuylhydrazine 
additive compounds in hot pyridine deposits on cooling a pyridine 
additive compound of the ^-hydrazone, from which the pure j8-hydr- 
azone is obtained by washing with cold alcohol. It is thus possible to 
pass from tbe a- to the /3-isomeride. 

Solutions of either the a- or /8-hydrazone in pyridine, having the 
approximate initial values [ajp -87° and -10° respectively, become 
dextrorotatory when kept for some time. If these solutions are 
heated at 80 — 85° for about one and a-hjilf hours and then cooled 
rapidly, the value observed in each case is roughly [a]t) +1S'5^; the 
rotation gradually decreases at tlie ordinary temperature, the final 
value being roughly [ajo +5®. All attempts to separate the dextro- 
rotatory isoineride present in these solutions were unsuccessful. 

The possible structural fox-miilre of the isomeric phenylliydrazoiies 
VOL. XCIV. i. ^ g 
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are discussed. It is considered probable that the a- and /3-hydra 
are the syn- and onti-forms of the true hydrazone, 

OH'CH,-[CH-OH]4-CH:N-NHPh, 
or that one of them is a true hydrazone; whilst the other is one of tv 
possible stereoisomeric forms of the compound * 

I 0—1 

OH-CH2-CH(OH)-CH-[CH-OTI].2-CH-NH'NHl-h, 

The velocity with which one isomeride passes into the other in soli, 
tion is increased by trace.s of acid and diminished by alkalis X|, 
equilibrium mixture of the two hydrazones in aqueous solution lij- 
the optical rotatory power [4 i]d -53’74°. ’ 

ThesuJs;ance,(C(H,20jiN-NHPh).^,NIIPlrNH2, previously described 

as dextro.se-/3-phenylhydrazone {loc. cit.), hs best prepared hy the aetior 
of phenylhydrazine on dextrose in dilute aqueous alcoholic solution ■ 
traces of ammonia retard the formation of ilii.s substance to ii preit 
extent. The same compound is also formed by the action of an alcohulit 
solution of phenylhydrazine on either solid a- or /J dextrose. An aqueous 
solution (2—4%) ten minutes after dissolving the substance «,ive 
[a][, - 4’4“, the final value being [a][, -48'2°. ' 

The substance, CjHj.jOjiN'NllPhjNIIPh'NlIj, prepared by the action 
of phenylhydrazine (3 parts) on dextrose (1 part), crystallises in 
concentric groups of large, white prisms, which sinter at about 80’ 
ni. p. 85 — 87^; a 4% aqueous solution ten minute." after dissolving tbe 
substance gave [a]^ - 2'82°, the Hnal value being [ajp — 2S'45°. 

The change in the optical rotatory power of an alcoholic solution 
with the time is very remarkable ; a solution of 0'501 7 gram in 25 
c.c. gave the following values : [alt, +3'24° ±0 00'’, -3’49’, -4'9S’, 
± 0-00^ + 2'49“, - 7-97“, - U'OO'’ at 20, 30, 70, 90 minutes, 4'5, 21'5, 
46 0, and 94 hours respectively. 

The pyridine additive compound of dextrose-/S-phenylhydrazone, 
CgHjjO.IN-NIIPhjCjivHj, cry.stallise.s in small, colourles.s, ti'apeaoiJ 
plates, m. p, 100 — 101”. In aqueous solution, the initial vsloe is 
[ajo - 4'08°, the value after several hours being - 38'S7”. 

Dextrose fi-phenylhijdrazone, C„H|.jO-iN’NHPh, is best prepaiwlln 
treating the pyridine additive compound with small quantities of 
alcohol. It may also be obtained in the same way from the phenyl- 
hydrazine compound, m. p. 107”. It crystallises in small needles, 
m. p. 140 — 141° ; the optical rotation of an aqueous solution contain- 
ing a trace of pyridine twenty minutes after dissolution was 
[oju — 5'50°, the equilibrium value being [a]u -53’74'’. The a-hjdr 
azone crystallises from a solution of tho ^-hydi’azone in alcohol contain- 
ing a small amount of acetic acid at about 20° y the substance, in. p. 
106 — 107°, which separates from the same solution at 0°, and was pre- 
viously thought to be the /8- hydrazone, is a mixture of the two isomeri es. 
The /3-hydrazone may be obtained from the a-isomeride by boiling 
alcoholic solution of the latter for some time and then rapidly [oo iCc 
to 0°. 


The Precipitation of Sugars by Cupric . 

ifosaiMOTo (Zeilsch. phjsvol. Chem., 1908, 60, 425 — 44j. ™P 
iaikowski, this Journ., 1872, 25. 1122; Worm-MiiHer and 
buyer’s Archiv, 1870, 17, 568 ).— Experiments have been maoo ; 
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■ipitating cupric hydroxide (from cupric sulphate solution by the 
^ H tion of sodium hydroxide) in the presence of various .sugars. Even 
when excess of alkali is used, small amounts of sugar are found in the 

^'xhe amount of sugar, however, tend.s to decrease if the mixture is 
shaken thoroughly and kept for some little time before filtration. 

In the case of all the sugars examined, the amount of sugar left in 
tlie nitrate decreases as the amount of alkali is increased, but this 
value reaches a minimum, and further addition of alkali tends to 
iufiease the amount of sugar in the filtrate. With lactose, xylose, and 
aiabinose, the curves are fairly regular, but with dextrose, laevulose, 
fnilactose, maltose, sucrose, and raffinose the curves are irregular. In 
no case is the amount of sugar presout in the filtrate directly propor- 
tional to the excess of alkali. The minimum has the smallest value 
ill the case of dexti-ose, namely, 1-C6%. J. J. S. 


Xhe Molecular Weight of Dextrin from Honey from 
Coniferous Plants. Heumann Barschall {Cliem. Zentr., 1908, ii, 
yl ; from Arbb. Kais. Gesundh.-Amt., 1908, 28, 405 — 119), — The 
molecular weight of this substance was dotcrmineii by the cryoscopic 
method, although it was not found possible to obtain a honey-dextrin 
free from ash. After the necessary correction for ash has been 
made, it is found that the value obtained (473) is well above that 
required for a disaccharide, (CjHj„ 05).2 =324'16, and falls within 
the limits of experimental error for a trisaccharide (4S6'32). 

J. V. E. 


Action of Nitric Acid on Starch. II. Antony G. Doroschewsky, 
Adam W. Kakowsky, and A. A. Bardt {J. A’uss. Phija. C'hein. Soc., 
1908, 40, 932 — 940. Compare Abstr., 1907, i, 678). — In continua- 
tion of their previous work, the authors have studied the hydrolysis, 
by means of 0'4A' nitric acid, (1) of starch in 8'C‘b and 14% concentra- 
tion.s, and (2) of starches derived from potatoes, maize, rice, Beimuda 
hiTowroot, and St. Vincent arrowroot. 

The results show that in loactioiis with intermediate stages of the 
first order, the velocity constant, calculated from the formula for 
miimolecular reactions, increases slightly as the concentration of the 
reacting compounds increases. Further, it in these reactions the 
velocity of the latter stage is much less than that of the first stage, 
the velocity constant given by the unimolecular formula increases for 
some time and then remains constant. In particular, a constant velocity- 
coefficient is obtained when somo intermediate stage is taken as the 
beginning of the reaction. 

Ihe velocity constants for the final stage of the hydrolysis of the 
various starches are ; potato, 0-0097 ; maize, 0-0097 ; rice, 0-0094 ; 

eimuila arrowroot, 0-0100 j St. Vincent arrowroot, 0-0103. The 
initi.il stages of the course of hydrolysis vary considerably with the 
1 eicnt starches investigated, which may be divided into two group.? : 
( ) lire and maize starches, with which the hydrolysis at first inci-eases, 

3 y -2 
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reaching a maxiiimra in about ten minutes j (2) potato and the t 
arrowroot starches, with which no such increase is observed. 

T. H. p. 

Action of Nitric Acid on Cellulose. Gael Haebsserj, 
{Chem. Zentr., 1908, i, 2024; from Zeilsch. Schiess. Sprmggtoffn.f^'^ 
1908, 3, 121—122). — With nitric acid, cellulose yields additive is 2 
as substitution products. Cotton immersed in cold nitric acid 
D 1 '1 — 1 '45, then pressed, and allowed to dry for three or four 
over lime in a vacuum, as described by Knecht (Abstr., 190t ; oob 
gives additive products. This is shown by the fact that cold'witc, 
removes the acid, and also the bliiisli-black coloration produced with 
iodine-potassium iodide solution. When left in the nitric acid, cotton 
becomes disintegrated, giving soluble substances, among.st which there is 
scarcely any nitrate. Left in contact with nitric acid of D above l 4j 
for a sufficient length of time, cellulose is converted into the nitrate 
which is stable towards water, and when free from acid gives no colora- 
tion with iodine-potassium iodide .solution 

When cellulose libre is saturated with excess of concentrated aoiii 
and the liquid removed before the action is complete, the product gives j 
blue coloration with iodine-potassinra iodide. Cellulose also gives with 
stronger nitric acid an additive product, which loses water in pre.senoe 
of excess of acid, forming the ester. J. V. E, 


Influence of Sulphuric Acid in Nitration. Especially of 
Cellulose. Carl Kullgue.v {Chem. Zenlr., 1908, i, 2 0 2 4—2025; 
from Zeitech. Schiess. Sprengsloffweten, 1908, 3, 146 — 149. Compare 
this vol., i, 604). — The author concliide.s from the results of 
Sohaposhnikoff, Kii.ster and Kremann, Lunge, and others, that the 
nitric acid is only capable of nitrating when pirosent as tho corapouoJ 
HNOj, and not a.s hydrate; the part pl.-ryed by the added sulpliurie 
acid being to set free HXO^ from the hydrate. J. V. £, 

Two Methods of Preparing Methylamine. JIaueice fKA.xrois 
(Compt. rend., 1908, 147, 428—430). — The e-xi,sting methods of 
se[uirating aiiunotiia and metiiylamine are incomplete (compare this 
vol., i, 50.6 ; Bertheamne, thi.s vol., ii, 742). The method of separatioa 
by means of yellow mercuric o.\ido (Ab.str., 1907, i, 391) is only 
applicable to a cnido metiiylamine hydrochloride which contains 
no other nitrogen base besides ammonia. The crude product ohtaineJ 
in Brocliet and Camhier’s method (Abstr., 1895, i, 325) of preparing 
uiethylainino contains as impurities .ammonium chloride, formaldehyde, 
and trimethyltriiuethylenetriaininc hydrochloride. The author linds 
that moderately-concentrated solutions of the latter in hydroehloiic 
acid decolorise a .solution of iodine in potassium iodide, after ffau.- 
preoi[>itating a brown periodide, an<l give a pale yellow precipitate 
with a -solution of mercuric iodide in potassium iodide, an la 
triiiielhyltrimethyicnctriamine hydrochloride is e.asily solu e in 
chloroform. By means of these reactions, it is found thatBrocie. au 
Camhier’s crude hyilrochloriile, after once recrystallisirig from “ 
still contains 3”, of the t-riamine hydrochloride; according ,L 
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pjercuric oxide separation is inapplicable. On the other hand, the 
•rude hydrochloride resulting from Hofmann’s reaction with bromo- 
^lectauiide contains nothing soluble in, chloroform (which dissolves the 
hydrochlorides of secondary and tertiary bases), artd treatment by 
yellow mercuric oxide gives pure methylamine hydrochloride. The 
conclusion is drawn that Hofmann’s reaction, followed by a separation 
by mercuric oxide, is the more satisfactory method of preparing pure 
iiiethylamine. The yield, however, is not good ; the author obtained 
of theory, and probably Hofmann’s high apparent yield contained 
ammonium chloride. E, H, 

2 Amino /i-methylamino-^-methylpentane. Moritz Kohn and 
OITO Mokgenstern ^{Mmiatsh., 1908, 29, 519 —523).— The oxime 
of methyidiacetonamine, when reduced by sodium and absolute alcohol, 
yields h-OJ^iTto-fi-i^iethylatnino-fi'inethylpt^^nlmiej 

^ NHMe-CMe 2 -CH,,-CHMe-NH,,. 

b. p. 165—167°, a mobile, fuming liquid with an'intense basic odour ; 
the nurkhlm-ide and platinicbloride decompo.se at 215° and 220 ° 
respectively, whilst the picrate melts in hot water and decomposes at 
199—200°. When heated with 1 mol. of ethyl caibonate for thirty 
hours at 200 °, the diamine yield.s the cyclic carbmnide, 

NMe<®2~N“>CHMe, 

m. p. 132—133°, b. p. 292—2937741 mm. 0. S. 


Preparation of Acylated Aminoalkyl Esters. J. D. Riedel 

(l),R.-P. 1940D1. Compare Abstr., 1906, i, 631; 1907, i, 897). 

Amiiwdunethylelhplcarlinol, b. p. 75 — 80730 mni., and the .secondary 
NH(CHo*CM€itt*OH) 2 , b. p. 145730 mm., and hydrochloi'ids^ 
m. p. 144°, are obtained by heating, at 125°, chlorodimothylethyl- 
c'lirbinol and aqueous ammonia ; the foiuier furnishes a hydrochloride, 
leaflets, m, p. 85°, a dihomUryl derivative, 

CMeEt(0H2'NH-C0-(;H./CHMe2)-0-C0-C'H2-CHMe2, 

grea.sy leaflets, ni. p. 507 and a dibromohovaleryl derivative, 
CMeEt(CH2'NH-C0-CH3-CMe.2Br)-0-C0-CH.yCBrMe2, 
needles, m. p. 74°. 

rimiylaminodimethylcarbinol, CMePh{CH 2 -NH,)-OH, b. p. I 757 
40 mm., together with the secondary base, 

NH(CH2-CMePh-OH)2, 

h. p. 258740 mm., are obtained by heating, at 135°, phenylchloro- 
dimethylcarbinol and aqueous ammonia ; the dibenzoyl derivative, 
pri-sms, m. p. 110 °, is obtained by treating the primary base with 
benzoyl chloride in pyridine solution. G. T. M. 


a-Iodoisovalerylcarbamide. Knoll A Co 
(KK.-l 197648. Compare Abstr., 1307, i. \m).~o-Iodoi&ovaleryl- 
c® amide, leaflets, m. p. 180°, is prepared by heating a-chloro- or 
with an alkali iodide, or the iodide of an 
benze'"^ metal, either in alcoholic solution or in the presence of 

G. T. M. 
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Synthesis of a-Anainonitriles. J^“oiai D. Zeux.5kv anj 
George 1.. St.idmkofp (J. Buse. Phya. Chan, hoc., 

790— 791).— In the formation of bho nitriles of a-ammo-acid..; (.Ab^t’ 
1906 i 425) by the action of potassium cyanide (1 mol) and iiramo' 
niuni chloride (1 mol.) on aldehydes or ketones, the hydrolysis rf , 1 ,, 
potassium cyanide plays an important part, so that the pre.«t.|,ce of 
water is necessary in order that the reaction may take place, Ti„t 
this is the case is shown by experiments with beuzaldchyde ».J 
with cyclohexanone, which yield no nitrite in the absence of ivater, 

T, H. P, 

Preparation of Barium Cyanide from Barium Cyanamides, 
Badische Anjlin <t Soda-Fabbik (D.R.-P. 197394).— i'he reversible 
reaction BafCN)^ - BaCN^ + C is applied to the production of baii,™ 
cvanide The crude product, containing b0“„ of cyanide and 40") of 
harium cyananiide, is heated at 600-800“ m a stream of acetylene. 

A mixture of barium carbonate and wood-charcoal powder is heated 
in nitro'ien at 1500“ until no further absorption of gas is observed. 
The temperature is then lowered to 1100“, and the mixture treated 
with a current of producer gas previously freed from carbon dioxide 
until the product is wholly converted into harmm cyanide 

u. T. M, 

Mercuric Osyoyanide. Erwin Rupp and S. Gov {Arch. Phan., 
1<)M 240 367—373. Compare Holdermann, Abstr., 1906, i, 75, 
411 •’ Runp, Abstr., 1906, i, 340).-Mercuric oxide takes part in the 
forumtion of the oxycyanide as hydroxide, hence the reaction is 
accelerated by hydroxyl ions. It is best e.irmd out by mixing 
2-2 2 erau.s of mercuric oxide in a mortar with 60 c.o. ol water and 
I'c'c of lOtb sodium hydroxide, adding 27 grams (a slight excess) ol 
mercuric cyanide, and stirring until the mixture is colourless. 

Details are also given for the prejiaration of the oxycyanide froi 
mercuric chloride, mercuric cyanide, and sodium hydroxide, andtrm 
•ilkali cyanide and mercuric chloride. The fact that mercuric salt 
are not precipitated by soilium hydro.xide in the presence of mercori 
cyanide depends on Ihe formation of mercuric oxycyanide. ^ 

Oxidations Effected by Ferric Salts. C. BoxGiovAx,si(G'a:ie«( 
1908 38 ii 5— 9).— The author producc.s fresh evidence m suppoit 

thiocyanate {Abstr., 1907, i, 833). According to Tarngi (Ab tr,, 
i 176) the red coloration produced in this reaction i 
formation of the ferrous salt of a peroxythiocyan.c acid, 

which, like the free acid, is decolorised by dilution ™ ^ “^“"4;°' 
oxalates, tartrates, .le., being converted thereby into no 

cy.-mic acid or thiocyanate. ‘ fvdrolvsis o^f the a""' 

decoloration prodnceil by dilution as duo o i ^^ic^ydroxide and 
dissociated red, Kclt'KS),, into yellow, tartrates, 

thiccyanic acid ; and the decoloration effected by oxalat 
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1, • the formation by these substances of complex ions with the 
the ferric thiocyanate and consequent displacement of the 
'"uilibi'iuin Fe"'+ 3GNS 717 Fe{CNS )3 in such a manner that the 
*^^loiiied part is diminished in amount. This view is supported by the 

ervation that the substances which decolorise ferric thiocyanate 
”l''o hinder the displacemei^t of iodine from potassium iodide by ferric 

author also traverses the statement of Tarugi and Revello 
lilli ^oc. Chilli. Soma, July, 1907), that ferric chloride exerts an 
Vdido"' action on potassium ferrocyanide, so that the interaction of 
tiiese compounds results in the formation of ferrous oxyferrocyanide 
■md not of ferric ferrocyanide. By means of a special apparatus, the 
■uithor has carried out this reaction in an atmosphere of nitrogen, thus 
■xYoidin®, as fa,r as possible, the formation of soluble Prussian blue. 
IJy washing the precipitate, precipitating by sodium hydroxide solu- 
tion arain washing, and dis.«olving in acid, always in an atmosphere of 
niti'ot'en, a solution is obtained which contains only traces of ferrous 
salt attributable to secondary reactions. Tarugi and Revello's inter- 
pretation of the reaction is hence erroneous. T. H. P. 

Ureides and Cyanamides of the Dialkylglycollio Acids. 
Ekik CLE.MMENSBN and Arnold H. C. Heit.man (Amur, Chein.J., 1908, 
qO 280 — 302). — The authors have prepared ureides of the dialkyl- 
irlycolUc acid by substituting one or more of the hydrogen atoms in 
eu'baniido by the radicle OH'CR.j-CO. By the action of carbamide 
anil sodium ethoxide on the e.sters of the dialkylglycollic acids, ureides 
oi the formula OH'CR^'CO'NH-CO’NH’CO'CRj'OH are obtained, 
but when thiocarbamide or guanidine (as thiocyanate) is substituted for 
carbamide in this reaction, glycollcyanamides are produced, thus : 
OH-CRc-OOjEt -b CS(NH 2)2 -f 2NaOEt = 

OH-CRj-CO-NNa-CN -f NaSH -1- SEtOH, 
and these cyanamides are converted by boiling with acids or alkalis 
into the ureides just mentioned. It was found possible, however, to 
ob: ain C-diothylglycollyllhiocarhamide, 

OII-CEtj-CO-NH-CS-NH-CO-CEVOH, 
by heating a mixture of dietbylglycollic acid and thiocarbamide to 
180“ At 200“ and with an excess of the latter, jS/3-(fi«(AyWitoAjdanlora 
is formed. 

C- Diethylglycollyloarbamide, 

OH-OEt2-CO-NH-CO-NH-CO-CEt.2-OH, 
forms long, needle-shaped crystals, m. p. 30 — 31“. In 100 parts of 
water, 6'5 parts dissolve at 20°, and 14 at 100°. On dry distillation, 
its salts yield a mixture of diethyl ketone, diethylcarbinol, and 
probably triethylcarbincl. The calcium, magntsium, copper (normal 
and acid), zinc, silver, mercury, and double magnesium- copper salts are 
described. 

C-Dipropylglycollylcarbamide forms a white, crystalline mass, m. p. 
39“ ; the magnesium and mercury salts are described. G-Dinuthyl 
glymllylcarbamide crystallises from light petroleum in white needles, 
m- p. 74“. It forms double salts of the formula C,jH,jOjjN^CuR (R = 
Ca, Ba, Sr, or Mg) ; the zinc and silver salts were analysed. C-Diethyl 
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glycollyltliiocarbamide Boparates from water in long, slende 
needles or small, rhombic prisms, m. p. 117 — 118°, 


hydantoin, separates from water in colourless 


j6llo» 

!io- 

cubej 


or octahedrons, m. p. 224°. On boiling with barium hydroxide fof 
hour, it is converted into dielliylthioglycoilamide, SH'CEt •CO’Nr" 
in. p, 147°, and on prolonged boiling it yields diethyltMody,^,'? 
acid, SH’GEtj-COjH, which is being further examined, 
glycollcyanamide, OH'CEte'CO'NH-CN, separates from water ^ 
shining plates, m. p. 235°. Dipropylglycollcyanamide crystallises ho 
water in colourless, inonocliuic needles, m. p. 184°. Oimthylghc 
cyanatuide separates from water in tiny, colourless monorl' ' 
needles, m. p. 248 — 250°. p 


Resolution of a-Methyliaoserine into its Optically Activ 
Components. Francis W. Kay (dnnoZen, 1908, 362, 325~332) * 
a-Methylisoserine is readily resolved in the form of its beazod 
derivative by means of brucine or quinine. ^ 

d\- Beiizcyl-a-melkylifiOterim, C^Hj^O^N, prepared by the action o' 
benzoyl chloride and sodium hydroxide on the amino-acid, crystallises 
in plates, m. p. 153° (corr.). The brucine salt of the d-compouDd 
crystallises from the alcoholic solution of the d/-benzoylamiiio-acid and 
brucine. i-Bemoyl a-methylisoterme, liberated from its brucine salt by 
means of sodium hydroxide, crystallises in needles, m. p, 124* (corr,) 
[o]d -I-9'51°, or, in more dilute solution, [o]^ +8'40°. IBenm/t 
methylisocerine, obtained from the mother liquor of the brucme salts 
has [aJJ -9'23°, or, in more dilute solution, [a]jj -8-39“, and 
resembles its optical antipode. 

The optically active a-methylisosorines are obtained by hydrolysis ot 
their benzoyl derivatives with boiling hydrobromic acid. The d-aeid, 
CjHjOjK, when quickly heated, has m. p, about 230° (decomp.), 
[a]';J' -I- 4-34°. The 1-acid has [a]® -4T5°, and resembles its optical 
antipode. G. Y. 


Resolution of a-Amino-»-hexoio Acid into its Optical Com- 
ponents. Demetrius Marko (dnnafcii, 1908, 362, 333—33").— 
a-Amino-)i-hexoic acid was resolved previously in the form of its 
benzoyl derivative (Fischer and Hagcnbach, Abstr., 1902, i, 85). It 
is LOW found better to employ the formyl derivative. 

dV Formyl a amino n-hexoic acid, OjHjjOjN, prepared by Fischer and 
Warburg's method (Abstr., 1906, i, 72), crystallises in colourle,5s 
needles, m. p, 113 — 115° (corr.). On treatment of the di-compoimd 
with brucine in alcoholic solution, the brucine salt of the i-a-cid 
separates, and, on hydrolysis by means of hydrochloric acid, yields 
I forinyl-a amifw-n-hexoic acid, which crystallises in silky needles, m.p. 
1 1 .5- 1 1 8-5° (corr.), [«]” - 1 7-56°. The d-/ormyl derivative, obtained 
from the alcoliolic motiier liquor, ha.s [n]” -(-17’63°. 

The forriiylamino-acids are hydrolysed by boiling 1 0% hydrobromic 
acid. d-a-Auiino-zi-hexoif acid, [o]n - 22-99° ; the d-acid, [a]“ d-23H. 
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"■■her and Hagenbach (/oc. cit) obtained the values [aj^ - 22'4'^ 
^*^^ 91.30. by a fermentation process, Schulze and Likiernik 

allied an ;u,id having [a]„ -26-5“ G. Y. 

Synthesis of Polypeptides. XXVI. 1. Derivatives of 

Aminostearic Acid. Emil Fischer and Walter Kropp {Annalen, 
1908 362i — 347). — In comj^risoti with the a-amino-derivatives 
uf the simple fatty acids, the derivatives of the high molecular acids 
have so far been little studied. As a contribution to the filling of this 
oau in onP knowledge, the authors now describe the combination of 
tlycine with a-aminoslearic acid. 

^ ilelhyl a-aminosieorate hydrochloride, CigH^jOjNCl, prepared by 
treating a-aminostearic acid with methyl alcohol and hydrogen 
oliloride, separates from ethyl acetate in needle.s, m. p. 112“ (corr.). 
The hydrochloride of the ethyl ester crystallises in needles, m. p. 89“ 

^ Methyl chloroacetylaminostearate, CgiH^gOjNCl, prepared by the 
successive action of sodium methoxide and chloroacetyl chloride on 
the hydrochloride of the preceding methyl ester, crystallises from 
light petroleum in colourless needles, m. p. 78“ (corr.). The ethyl 
ester, prepared in the same manner, crystallises in colourless needles, 
m. p. 68“ (corr.). Hydroly.«is of the methyl ester with alcoholic 
sodium hydroxide leads to the formation of cMoroacctylaminoeiearic 
acid, CjjlIsjOjNCl, which crystallises in colourless needles, m. p. 107° 
(corr.), and, when heated with alcoholic ammonia at 100°, forms glycyl- 
a- aminostearic acid, NHg'CHg'CO'NH'CHlCjjTIjjl'CO^H, crystilising 
in microscopic prisma, m. p. about 218° (corr.). It dissolves in hot 
dilute hydrochloric acid or sodium hydroxide, forming frothing 
solutions ; concentrated scdium hydroxide precipitates the sodium salt. 

The anhydride, CH2'<[^^jJ'j*^]!>CII-OiiiH33, formed by the action of 

alcoholic ammonia on ethyl ehloroacotyl-a aminostearate at 100°, 
separates in microscopic crystals, m. p. 219° (corr.), and is insoluble in 
dilute sodium hydroxide. 6. Y. 

Synthesis of Polypeptides. XXVI. 2. Derivatives of 
,8-Aminobutyric Acid and of a-Methylfsoserine. Fraxcis W. 
Kay [Annalen, 1908, 362, 348 — 360). — So far only two polypeptides 
derived from /S-amino-acids, leucyltsoserine and isoseryltsoserine, have 
been described. As a knowledge of such substances is desirable for 
the discussion of certain theoretical questions, the author has studied 
the combinations of r-/3-aminobntyric acid with i-lenclne and alanine, 
and of r-a-methylt«oserine with t-leucine. In the last case both 
isomeric racemic compounds have been obtained, and are distinguished, 
as in other similar cases, as the A and B compounds. 

a-Bromohohexyl-/}-aminobutyric acid, 

C^Hg-CHBr-CO-NII-CIIMe-CII,,-C0.3H, 
prepared by the action of i-bromoisohexoyl chloride and sodium 
hydroxide on /Saminobutyric acid, crystallises in small prisms or 
needles, m. p. 97 — 98°; attempts to resolve it into two forms were 
unsuccessful. The action of 25% aqueous ammonia on the hromo- 
eompound at 26° leads to the formation of leucyl ■ ^-aininobutyric acid, 
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NH 2 -CH(C 4 H,)- 00 -NH- 0 HMe-CH/CO 2 H, which is obtained 
colourless, crystalline powder, in. p. 233° (corr.). The conm * 
(Cj„Hj 203 'N'j)jCii,Cu 0 , forms deep blue, six-sided plates. The anh 
GijHijOjNj, formed by heating the dipeptide at 225°, is obtained*'"' 
yellow, sandy powder, ui. p. 197 — 198° (corr,), and is 
quadrimoleeular. 

Brmwpropionyl-fi aminohuti/i'u; acid, 

CHMeBr-CO-NH-CHMe-CHj-COjH, 
prepared from /3-aminobutyric acid and bromopropionyl brom i 
crystallises from water in colourless needles, m, p. 131° (corr \ Jj' 
when treated with aqueous ammonia at 25°, yield.s alanyl-R-ami,, i 
acid, NHo-CHMe-CO-NH-CHMe-CHo-COjH, wldeli forms ^ 
amorphous, slightly grey ma-ss. m. p. about 250° (decoinp ) 
quickly heated. The copper sdt, (C7H,303N,2)2Cu,CiiO,'tH o' for - 
deep blue, six .sided plates. ^ ' 

'When coupled with i-o-bromoisohcxoyl chloride, »■ methyitjoserine 
forms two a hromoUo/iexoyia-niel/ipHsoserines, CjjHrijOjNRr. Tbj 
compound crystallises from the aqueous solution in needles, m. p Ipp 
(corr.); the i? compound, obtained from the .aqueou-s mother liquor 
crystallises in ho.xagoual plates, ui, p. 125 — 126° (corj’,), UueyW 
methyhioserine A, iNH.j‘CH(O3H,|)‘CO‘NH-CH.,-CMc(0H)’C6 E 
crystallises in micro-soopic prisms, m. p. about 240° (decomp.); tie 
plmylcarhimide derivative, Cj-lI.ijtljNj, crystallises in stout prisnir 
111 . p. 180° (corr.). Lcucyl a.-mitthyl\soaerine B crystallises in'colomless 
plates or needles, m. p. 250° (decouip.) ; the phenyharhimide derivative 
forms silky needles, m. p. 187° (corr.). (} Y, 


Experiments on the Decomposition of Arginine. D. Ackeb- 
.MAXX {Zcitsch. physiol. Chem., 1908, 56, 305— 315),— The substatice 
described as putridine (i5tV/., 54, 24) is now shown to be S-amiiiovaleiio 
acid (Salkowski, sAbstr., 1898, i, 404). It is thrown down by tlie 
reagents usually employed for precipitating alkaloids. 'When its 
hydrochloride is heated, it siibliinos, .and does not yield a ring com- 
pound. 

Experiments made with the object of proving whether, when 
arginine undergoes putrefaction, 8-amiuovaleric acid is formed, gave 
negative re.sults. Among.st the products isolated was r-ornithine ; thus 
indicating that racemi.-ation had occurred during the raiction, The 
purification of this b.ise i.s facilitated by' precipitation with mercuric 
chloride and sodium acetate. Tetramethylenediamine could not be 
detected. 

d-Lysine yield.s an auricldorule, 
which sintrr.s at 120°and melts at 152 — 155°. The aurieWoride of the 
racemic base has the eoinpo-sition Cj.,H.,jOjN,, 4 H.AuC'l 4 ,ll 20 , uiid 
decompo.ses at 173 — 176°. The corresponding platinkhloride ciystal- 
lise.s with 1 molecule of alcohol, Cgl[|, 02 X. 2 ,H 2 PtCl,.,Et 0 H, which it 
lose.s at 120°. J. J. 8. 

Derivatives of a Complex Chloride of Cold and Phosphorus. 
JIabki I.kvi-AIalva.no (jilli li. Accad. Lincei, 1908, [v], In 4 
847 -857). — The author has prepared the following complex com 
pounds of gold and phosphorus ; 
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Yiu'oiihosphorous chloride, (AuPCl3)Cl (compare Lindet, Abstr., 
007). MethyPaurophosphite chloride, [AuP(OMe)3]01 (Lindet, 
■ has the molecular weight 384 — 425 (calc. 3o6'65) in 

inw benzene, and with chloroplatinie acid solutioms gives slender, 
■rflow needles ot the plaiiniMoride, [AuP(OMe)3]2PtClg. 

' Auroiriethylphosphim chloride, (AuPKtg)Cl, prepared by the action 
of triethylphosphine on auric chloride dissolved in alcohol, forms 
oolomless needles, m. p. 80°, is stable in the air, and exhibits all the 
roperties of a stable complex salt, since tlie gold is not precipitated by 
it.< ordinary reagents. 

Aurotriphenylphosphine chloride, (AuPPh3)CI, prepared by. the inter- 
iction of alcoholic solutions of tripbenylphospbine and auric chloride, 
fiystallises in colourless, truncated prisms, decomposes at ISO — 230'’, 
and has the molecular weight 524 — 532 (eilc. 494’6) in freezing 
benzene, it is stable in the air, and is not dissolved or decomposed by 
dilute nitric acid, concentrated hydrochloric acid, or potas-sium hydr- 
oxide solution. It forms the platinichloride, (AiiPPh3)2PtCla, and the 
sxdplioie, [AuPPh3]2804. 

ilelhjl auroaminophoephUe chloride, [AuP(0.\le)3(N IT3).2]C1, forms 
microscopic, prismatic crystals, m. p. 75 — 76^. 

Auroaminolriethylphosphine chloride, [AuPEtj(N lljl^JCI, forms micro- 
scofiic, colourless prisms, decomposing at 90 — 150’' 
AurotriphenylphospUino chloride is quite insoluble in ammonia. 

T. H. P. 


Certain Homologues of Naphthalene. Guido B.tnGELLiui and 
G. JIelacini (Alii 11. Accad. Lined, 1908, [v], 17, ii, 26 — 30). — The 
two a-propylnaphthalenes and the two a-butsinaphtbalenes are 
obtained by treating a solution of naphthalene in carbon disulphide with 
npropionyl chloride or n-butyryl chloride in presence of aluminium 
chloride, separating the isomeric a- and (S-ketones thu.s obtained 
by means of picric acid, and reducing them with iodide, red phosphorus, 
and water (compare Claus, Abstr., 1892, 985; 1893, i, 162). 

/3-Naphthyl propyl ketone crystallises from alcohol in colourless, 
ti'iclinie plates [A. Rosati : a ; 6 :c = 0'6774 : 1 : 0 6029 ; a=94°31', 
y=90°27']. 

nn-Propylnaphlhahne, Ci^HjPr*, prepared by reducing a-naphthyl 
ethyl ketone, has b. p. 274 — 275°, and yields a picrade, m. p. 
Ul— 142°. 

li-n-Propi/biaphthalene, Cj^H^Pr", prepared by the reduction of 
/3-naphihyl ethyl ketone, has b. p. 277 — 279°, and yields a picrate, 
ni. p. 90—92°. 

The ,8-propylnaphthalen0 prepared by Roux (Abstr., 1888, 1305) by 
the interaction of «-propyl bromide and a carbon disulphide solution 
of naphthalene in presence of aluminium chloride, is probably /3 iso- 
pi'opylnaphthalene, and results in consequence of isomeric ch.aiige 
caused by the aluminium chloride. 

a.-n-Bulylnaphthalene, C]DH,.-CHjPr», obtained by reducing a-naphthyl 
propyl ketone, has b. p. 281 — 283°, and forms a picrate, ui. p. 
104-106°. 

ll-n-Butylnaphthalene, CjQHj'CHjPr*, prepared by the reduction of 
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fl-naphthyl propyl ketone, has b. p. 283—285 , and yields a 
m. p. 71—7^. 

The ^-butylnaphthalene, b. p. 280®, prepared by Wegsctieide, 
(Abstr., 1884, 1185) and by Baur-Thurgau (Abstr,, 1894, i, dggj , 
the action of wobutyl chloride or bromide on naphthalene dissolved ij 
carbon disulphide in presence of alnminium chloride, probably contains 
the tertiary butyl group ; its pkrats has m. p. 96 . X. H. p. 


Equilibrium of Hydrogenation. Mabbice Padoa and Uco 
Fabbis (AUi R. Aecad. Zincei, 1908, [v], 17, ii, 125—132. Compare 
this vol, }, 255).— The authors have made experiments to ascertain 
whether hydrogenated hydrocarbons, capable of giving up their 
hydrogen in several stages, can be made to do so by heating in presence 
of nickel at suitable temperatures. 

When phenanthrene is hydrogenated in presence of nickel at 200) 
dihydrophenanthi-ene and tetiahydrophenanthrene are obtained ; at 

175 200", a-tetrahydrophenanthrene is formed ; at 175°, dodecahydro- 

phenanthrene is given, and at 150° a sm-all quantity of a liquid rrhicli 
does not form a pierate and was not identified (compare Scinaidt and 
Mezger, Abstr., 1907, i, 1022). , , , 

Dodecahydrophenanthrene only loses its hydrogen when heated 
with nickel at about 220°, at which temperature hexahydrophen- 
anthrena also loses hydrogen, forming gaseous hydrocarbons and 
S-tetrahydrophenanthrene. At 280°, tetrahydrophenanthrene loses its 
hydrogen, yielding phenanthrene. In a closed tube at 250', dodeca- 
hydrophenanthrene yields phenanthrene and gaseous hydrocarbons; at 
330°, tetrahydrophenanthrene yields dihydropbenanthrene and gaseoiis 

^When heated in an open tube, decaliydronaphtbalene begins to ke 
hydrogen at 250°, naphtlialene and gaseous hydrocarbons being formed. 
Iq a closed tube at 250°, decahydronaphthalene undergoes little 
change- at 300°, naplithalene is formed, together ivith gaseous 
hvdr^arbons. When heated in a closed tube at 250" in presence ot 
nickel, tetrahydronaphthalene is only partially deliydrogenated, 
gaseous hydrocarbons being formed, and probably also benzene or its 


Whei decahydrofluorene is healed with nickel in an open tube 
at 250° a slow evolution of gas is observed; atSOO'’, a more copious 
evolution of gas, mostly hydrogen, occurs. At 300 m a closed tube, 
hydrogen and gaseous hylrocarbons are evolved. nf 

In an open tube .at 250°, cycfohexene gives a large am nt „ 
gas, but in a closed tube At the same temperature, very Ikle g«. 

mainly methane, is formed. ,,vniiiict6 

Thus, with bydrocarlKiiis yielding several hydrogenated product 

those most readily dehydrogenated by the action o me 
containing most hydrogen. Of the 

ones not attacked in this way are tetrahydronaphthalen 
pressure and tetra- and ■ avenue on tbe 

Lcreased pressure. The pressure has a .aucing 

dehydrogenating action of nickel, increased pressure g , , b 
iucreased action ; with tetrahydronaphthalene, however, hyd»g® 
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■ ateJ at ordinary pressure, and gaseous hydrocarbons at about 
h ”fi atmospheres pressure. Gradual elimination of the hydrogen of a 
r'^hly hydrogenated hydrocarbon cannot, as a rule, be effected by 
^'^dual rise of temperature; further, the elimination of hydrogen 
Commences only at a temperature considerably higher than that 
at which the inverse change begins, and is complete, yielding the least 
iiydrogenated compound. Hydrogenation and the inverse 
h'eiiomenon are thus two distinct processes ; in some cases, nickel can 
effect both these changes, but in others, it only acts as a catalyst for the 
aaction in one direction. With increase of pressure, however, the 
maximum temperature at which hydrogenation is pos.sible, .and the 
minimum temperature necessary for the inverse change, approach one 
another, so that hydrogenation becomes possible at temperatures at 
which it does not take place under ordinary preasm-e. Under increased 
nressure, then, the phenomenon becomes one of equilibrium, both 
liTclrogeziation and dehydrogenation taking place. Whether the nature 
of the catalyst influences this equilibrium is unknown. T. H. P. 

Triphenylindene and Some of its Derivatives. Elmer P. 
Kohler [Amer. Chem. J., 1908, 40, 317 — 23.9). — In the preparation 

of diphenylbenzylideneaectopbenone by boiling a-bromotriphenyl- 
prapiophenone with alcoholic potash (Abstr., 1907, i, 1054), a small 
amount of : 2 : Z-triphenylimlene is produced. This is formed 

by loss of water from the bromo-ketone and substitution of ethoxyl 
for bromine in the bromoindeno obtained, a process involving the 
sliifticg of the bromine atom from the a- to the /j position. 1-iimno- 

I'.Z'.i-triphenylindtnf,, C|,H 4 <CS^*p^^CPh, is prepared by heat- 
ing a-bromotriphenylpropiopheiione (for which an improved method of 
preparation is given; compare Abstr., 1906, i, 754) to 150 — 160“ It 

separates from ether in large, tninsparent plates, m. p. 129“, and forms 
with aluminium bromide a dark red, crystalline compound, 
Ci;Hj„Br,AlBr3. 

\ llydroxy-\ '■ 2 : Z-tTipheuylimlene, pi'ep.ared by adding water or sodium 
acetate to a hot solution of the bromo-derivative in acetic acid, forms 
lustrous prisms, m. p. 1 29“ ; the meUiyl ether cry.stallises in tahlet.s, 
ni, p. 153°, and the ethyl etlier separates in large, lustrous prisms, 
ra. p. 172“ On oxidation with a glacial acetic acid solution of chromic 
acid, the latter furnishes phlhaloplienono, colourless tablets, m. p. 148“ 
(Zincke, Abstr., 1876, i, 703, give.s yellow plates, m. p. 146°). 1:2:3- 

Triphenyl-l-elkylindene is obtained by the action of magnesium ethyl 
bromide on bromotriphenylindene ; it crystallises in palates, m. p. 108°, 
and, on oxidation with cold chromic and acetic .acids, yields phenyl 
<^■^>tnzoylphsllyl-a-phenyl■’c^-]}ropyl Icelone, C,jII^ISz'CEtPhBz, crystal- 
lising in large, shining tablets, m. p, 180“, and giving phthalophenone 
.and o-benzoylbenzoic acid when boiled with the oxidising agent. 
\\ hen a solution of bromotriphenylindene in benzene is shaken with 
ziiic amalgam and the red solution allowed to evaporate in dry air, 
triphenylindenyt peroxide, {C;-Hj 50 ) 2 , is forned. It crystallises in 
small, shining prisms, decomposing at about 155°. From its sulphuric 
acid solution, water precipitates some hydroxytriphenylindene and 
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alcoliol, ethoxytriphenylindene. 


by treating an ethereal solution of the bromo-deriv 


1:2; 5-Triphenylindene is 

magnesium, and a trace of iodine in an atmosphere of hydrooen'' 
dissolving the excess of magnesium with hydrochloric acid 
crystallises from ether or acetone in large, colourless prisms m i 
When treated with bromine vapour at 150—1 60°, the bromo-dn-' ' 
is regenerated. On oxidation with chromic and acetic acids t 
ordinary temperature the chief product is the hydroxy-derivatice 
when the mixture is boiled, phthalophenone is exclusively fo,' 
1:1: Z-Triphenyltndent i.s the hydrocarbon obtained by Vort '^j ' 

and Siebert (Abstr., 1906, i, 346) from tetraphenylallene, andV^ 
constitution sugge.sted by these authors is now shown to be c . * 
The oxidation product obtained by them is phthalophenone- h™ 
however, the oxidation with chromic and acetic acids is caiiied’out*' 
the cold, a benzoyltripheiiylaeelic iKtd, CflljBz'CPh.,-CO,ll. ig '? 
This crystallises in small prisms, m. p. 230° (decomp'); the 
crystallises in sntall, colourless prisms, m. p. 130° (decomp.). * 

J- C, C, 


Studies in Nitration. III. Nitration of Aniline and o’ 
Certain of its Alkyl, vV-Aryl, and A’-Acyl Derivatives. / 
Bishop Tinglp, and K. U. Bi.axck {J. Ainer, Chem. Soc. 1908 30 
1390 — 1412. Compare Abstr., 1907, i, 120; this voh, i, 408}-^Tlie 
authors hare extended their work on nitration with S0<!i nitric acid 
(D 1-46) in pre.senee of ticetic, oxalic, trichloroacetic, or 92<!^ sulphuric 
acid (D 1-83). Except when sulphuric acid is used, methyl- or ethvl- 
aniline yields tar.s, and the formation of tar was the general result'd 
the nitration of dimethyl- or diethyl-aniline under similar conditions, 
Dimethylaniline, when nitrated in presence of a mixture of oxalic at<i 
acetic acid, gives /enitrodimethyhaniline. Formanilide yields p-iiitro- 
foruianilide when nitrated in the pi'e.-^enee of sulphuric acid, and, under 
the same conditions, acetanilide gives w-nitroacetanilide, but in tlie 
presence of oxalic or trichloroacetic acid, p-nitroacetanilide is formed, 
On nitrating benzanilide in the presence of sulphuric acid or a 
mixture of oxalic and acetic acid.s, the para-derivative i.s obtained, but in 
the presence of acetic acid the meta-derivative results. The prodiietsof 
nitration of a number of otlier anilides have not yet been identified. 

J. C. C. 


lodination of 7«-Nitroaniline by means of Iodine and 
Potassium lodate. Wiliiei.m Kukxer and Belasio (AUi Ji . -lean' 
Lincei, 1908, [v], 17, ii, 679 — 690). — m-Nitroaniline is readily 
iodinated by adding ioiline dissolved in 25% atjueou.s potas.sium 
hydroxide to a solution of tho base in hydrochloric acid containing 
potassium iodale ; using 1 mol. of iodine per mol. of base, a luixed 
product is obtained containing 8% of \-iodo 'i nilnn'iiliM, 38% fi-iodo- 
h-ititroaiiiline, 17% i :6-di iodo-'i-Hitroaiiiline, and 39% of 2 : f-di-iodo- 
3-nitroaniline. The structure of these substances follows from the facu 


given below. 

i-lodo-o-nilroaiiiline crystallises from alcohol in orange needles, 
m. p. 142°, and give.s an acetyl derivative, m. p. 136-5°; the two 
.subntaiico.s are isomorjihoiis with 4-bromo-3-nitroaniline and its acetj 
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,• p re^oectively. On replacing the amino-group by hydrogen, 
aerirativ ‘R j obtained ; on replacing the same group by iodine, 

" 

Khdo Z-nitroaniline crystallises from alcohol in orange-yellow 
160-4° and is convertible into p-iodonitroanilme by the 
needles, ®- P" Q_j^n.^-nitroti£etanilide crystallises from alcohol in 
liilfzo reactiiou. ^ _ l<»Qo 

^'T’t\)Tdfdo-3ud<'™“’''“® Alsstr-i '■304, i, 661), ni. p. 

je- 1 ‘ gives an acetyl derivative crystallising in white, nacreous prisms, 

un lodo-Z-nitroaniline forms stellate aggregates of slender, pale 
I] V needles ui. p. 149°, and gives 1 : 3-di-iodo-4-nitrohenzene on 
V the amino-vroiip ; replacing the same group by iodine, 

f’T“;.lid:DX6«m. p. 178°, is obtained. This crystallises 
I'nm carbon disulphide in yellow needles, and, on reduction with ferrous 
Ulohate and ammonia, gives 2:4: 5-tri.iodo«i«7r-^, which crystallises 
ivl a mixture of alcohol and ether in long, wliite silky needles, 

. n 117-8° gives an acetyl derivative, m. p. 241-5°, and, on eliminating 
t amino-group, is converted into the 1 : 2 : 4-tri-iodobenzene, m. p. 
nl'4° - the latter substance is also obtained from 1 ; 4-di-iodo-2-nitro- 
beiizcne by reduction and the diazo-reaction, thins confirming its 
structure The same 1 : 2 : 4-tri-iodobenzene can also be obtained 
from 2 ; i-di-iodo-ll-nitroaniline (supra) by replacing the amino-group by 
iodine, reducing the nitro-group, and then replacing the amino-radiole 


\vheu^4-iodo-3-nitroaniline is iodiuated by means of iodine and 
potassium iodate, 05% of the product consists of 2 : 4-di-iodo-3-nitro- 

aniline and 35% of 4 : 6-di-iodo-3-nilroauiliue. , , -j 

1:2: Z-Tri-iodobenzene is obtained by converting 2 : 4-di-iodo-d- 
nitroaniline into 1 : 3-di-iodo-2-nitrobenzene (Brenans, foe. cit.) by the 
(liazo-reaction, reducing the product to 2 : (,-di-iodoainlvM, m. p. i-.2 , 
and decomposing the diazo-sulphate derived from the la,tter by 
potassium iodide ; 1 : 2 : ‘i-tri iodobmzene crystallises in small, white 
prisms, m. p. 116° . 

1:2:4; 5-Tetraiodobenzene, obtained by replacing the ammo-group 
of 2 : 4 : S-tri-iodoaniline by iodine, crystallises from acetic acid or 
benzene in white needles, m. p. 254°. . • j o -f 

\ :Z ■. i-Tri-iodO‘2-nitrobensene, prepared from 2 : d di-iodo-o-nitio- 
aniline by the diazo-reaction, crystallises from carbon disulphide in 
loug, white prisms, m. p. 137°, and, on reduction with ferious 
sulphate and ammonia, gives 2:3; Q-tri-ioiloanihney crystallising in 
stellate aggregates of needles and melting at 116'S°.^^ 1 : 2 . 3 . 4- 
Tetra-iodohenzenef obtained from this by the diazo-reaction, crystal- 
lises from carbon disulphide and melts at 136°. ^ 


[Preparation of 3 -Chloro- 4 -aminodim 6 thylaniline.] Fakuex- 
t'ABKiKEN voiiM. Friedb. Bayer & Co. (D.B.-F. 197035). --3-6/(/oro- 
white crystals, m. p. 42°, b. p. 158 /lo 
is prepared by reducing the nitroso-derivative of 3-chlorodimothy - 
aniline; its diazo-salt couples with 1 : 8-dihydroxynaphthalene-3 . 6- 
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disulphonic acid, giving rise to a blue colouring matter. 3 rn, 
i-aminodimethylanihne, colourless liquid, b. p. .285“/760 mm r " 
similar blue azo-dye. 


Characteristic Colour Reactions Produced 
Hypobromite. William M. Dehm and Silas P. 


by 


Scott (J i ™ 

Chem. Soc., 1908, 30, 1418—1423. Compare this vol., ii, 
Sodium hypobromite solution, either alone or preceded by ama 7 
gives characteristic colorations with phenols and aromatic a • *’ 
The reactions of a large number of phenols, aromatic amines 
alkaloids are described. Isomeric compounds may readily be 
tinguished by this means. j q ^ ^ 


Action of Bromine and Chlorine on Phenols. Substitnf 
Products, i/cBromides, and i^-Chlorides. XXIII. ActioD'°t 
Bromine on Di-p-hydroiyphenylmethylethylmethane ; li-Brom 
idea and Quinones of p-src.-Butylphenol. Theodor Ziucke an^ 
J. Goldemanh {AnnaUn, 1908, 362, 201—320. Compare Zi'ncke and 
von Hohorst, Abstr., 1907, i, 614). — The interesting results obtaioed 
during the investigation on the behaviour of di-/).hydroxvphenvl 
dimethylmethane towards bromine (compare Zincke and Griiters 
Abstr., 1906, i, 172) have led to a similar investig,ation on dk' 
hydroiyphenylmetbylethylniethane. The two compound, s behave in 
the same manner ; the heptabiomide obtained from the higher homo- 
logue is, however, far more stable than the corresponding compound 
derived from the lower homologue. 

Di-^-hydroxyphenylmelhylelhylmethaiie, CJIeEt(C^H,-OH),_„ is pre- 
pared by the action of hydrogen chloride on a mixture of methvl 
ethyl ketone (1 part) and phenol (3 parts) ; it crystallises in colourless 
needles or prisms, m. p. 124-125"; the dibenzoute, 
crystallises in white needle.s, m. p. 140 — 141“; the diacetale could not 
be obtained in a solid state. 

3 ; 5 ; 3' '.o' -Ttlrabromo di\\-hydroxyjihenylmelhylelhjlmet}taM, 
CMeKt(C^H,^ltr./OH).^, 

prepared by the action of bromine in glacial acetic acid on the parent 
phenol, crystallise.s in thick, white needles, ni. p. 155°; the diacetale, 
CjQHjjO^Br^, crystallises in white needles, m. p. 174“ The tetra- 
bcoraide is couverteil by nitric acid (6 I'l — I’D) in acetic acid into 
2 ; 6-dibromo-\-uUroplienol , II jOjN Br.j, m. p. 139 — 140“ and2-6TO»iO' 
4 : 6-</intVrop/i«;io7, pale yellow needles, m. p. 118 — 119“ Boilinp 
nitric acid converts the tetrabromide into picric acid. 

3 ; Z'-Dibrptiw b : b'-dmiti'o-di-p-hyilro.rifphenyliitetliyktliylmeAttne, 

is formed by adding solid sodium nitrite to a solution of the tern- 
bromide in glacial acetic acid ; it forms small, compact, yellow crystals, 
m. p. 146—147', and yields soluble, yellowish-red alkali and 
ammonium .salts and insoluble, intensely red barium and calcium 
salts; the diacelate, I l|sO„N.^15rj, crystallises in yellowish-white 
needles, m. ji. 144 — 145'. 

i//-p- 7'r ibromfj - imlyllribromopltpiiol (i)?-4ca:fliromo-p-sec.-Jidy 
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formed together with 

brotnophenol when the tetrabromide described above is treated 
bromine at the ordinary temperature ; it crystallises in small, 
colourless, glistening prisms, m. p. 154 — 155°. Acetylhexabromo- 

crystallises in colourless prisms, 

^ 142°. 

^ J. j)il)romo-£ec.-butylidenelribromoquinone (pentabromo - sec. - butj/l- 

idenequinont), CO<^gJl^(fjP>C:CEt-CHBr 2 , prepared by shaking 

an ethereal solution of the hexabromide just described with a 10% 
aiiieons solution of sodium acetate, crystallises iu yellow prisms, 
Bj p, 182—183°. It is converted by acetic anhydride and strong 
sulphuric acid at the ordinary temperature into ^pti-dibromo-B-acetoxy- 
fec.-lutyliribromopbenyl acetate^ OAc-C5H15r3'CEt(OAc)‘CHBr2, which 
crystallises iu colourless, glistening pri.sms or plates, m. p. 164 — 165°. 
ijf.p-Tribromo-B^ec, - huiyltetrahrmnopbenol ( tjf- /tepiahromo-^-sec.^huiyl- 

jhtnol), CO<]QgJ!lQ{|^!>CU-CBrEt-CHBrj, is formed together with 

tribromophenol by the action of bromine on the tetrabromide described 
above at 100°; it crystallises in brilliant, colourless needles, 
m, p. 190 — 191° (deoomp.) ; the acetate, C,.2H202Brj, crystallises in 
colourless, glistening prisms, m. p. 130—131°. 
p - Dibi'Otno - sec. - buli/lidenetetrabromoqninone (liexabromo-sec. -butyl- 

idmequiuone), CO'^QgpQgP^ClCEt'CHBrj, may be prepared by 


shaking an ethereal solution of tlie heptabromide with an aqueous 
solution of sodium carbonate, but not sodium acetate ; it is obtained 
in a purer state by boiling a solution of the heptabromide in benzene 
with anhydrous sodium carbonate; it crystallises iu small, yellow 
prisms, m. p. 174 — 175°. Acetic anhydride and concentrated sulphuric 
acid convert it into a dibrmio-li-aceto.cy-ih?.6c.-bHtyltetrabromophenyl 
acetate, OAc'OcBr,'CEt(OAc)*CH.Br. 2 ; it forms small, granular cry.stals, 
which soften at 70°, m. p. 90°. W. H. G. 


Action of Bromine and Chlorine on Phenols ; Substitution 
Products, i/'- Bromides, and i^-Chlorides. XXIV. Tetrachloro^ and 
Tetrabromo-dihydroxybenzhydrol and their Transformation 
Products. Theodor ZiNCKE and E. Birsciiel {Aniaden, 1908, 362, 
221 — 241. Compare preceding abstract). — It has been shown by 
Zincke and Kriigener (Abstr., 1904, i, 401) that a hexabromohydroxy- 
benzylidenequinone can be prepared from 2:3:5: 2': 3'; o'-hexahromo- 
4 ; 4 -dihydroxybenzhydrol. Attempts were therefore made to prepare, 
by similar means, a hydroxybenzylidenequiiione, but without success, 
since 4 ; 4'-dihydroxyhenzhydrol could not be prepared (compare vou 
Baeyer and Burkhardt, Abstr., 1882, 657). 3:5:3': 5'-Teti-abromo. 

4 : 4 -dihydroxybenzhydrol and the corresponding tetrachloro-com- 
pouud were, however, prepared, and were found to behave like the 

hexabromo-derivative. 

3 : 5 : 3 : 5'-Tetrabromo-4 : 4'-dihydroxybenzophenoiie has m. p. 

226°; vou Baeyer and Burkhardt give m. p. 213 — 314° {loc. cit.) 

VOL. XCIV. i. 3 h 
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It is converted by bromine at 150 — 160“ into pentabromopheim] 
by nitric acid in acetic acid “into 2-bromo-4 : 6 -diuitropbenol 3 *°? 
Dibromo-5 ; : i'-dihydroxyhenxophenone, U 

prepared by adding solid sodinm nitrite to a solution of the f '* 
bromide in glacial acetic acid ; it crystallises in yellow needle., 

246“ and forms orange alkali salts; the diacetate, OjjH Os'p^' 
forms small, compact, pale yellow crystals, m. p. 165°. ® 

3:5:3': V-TetraMmo-i ^ ; i' -dihydroxybenzophenone, 
CO(CeH,Cle-OH)e, 

obtained by passing chlorine into a solution of 4 : 4'-dihydroxvb 
phenone in acetic acid, crystalli.ses in colourless leaflets or needl*°' 
the diacetate, CjjHjjOsCl,, forms slender needl'*’ 


m. p. 231—232“ 
m. p. 196—197“ 

3:5:3': 5'-Tetmlromo-i : i' -dihydroxyhenzhydrol , 
ClI(0^1l2Br2-UH)5-0H, 

is obtained by reducing the telrabromodihydroxybenzophenone ffiih 

zinc dust and acetic acid ; it crystallises in colourless needles m 
173 — 174° (decomp.), and is oxidised by bromine or calcium' hr/ 
biomite to the parent sub.'tance. ' 

3:5:3': -Tetrachloro-i : i’-dihjdroxybenzhydrol, CjjHjOjClj, crystal, 
lises in small, compact needles, m. p. 179“ (decomp,); the triatetiUt 
C,gHi, 0 (iCl,, crystallises in small, glistening plates, m. p. 123—121"' 
'I'etrachlorodihydroxybenzhydrol is converted by a solution of hydrogea 
chloride in glacial acetic acid into •f’-pentacMuro-'p-dHiydroxydipkml- 
methane, CIlCl(C,jHjCl.j‘OH)., or 

C0<^;pJ;^“>CH-CHCl'C5HjCV0H, 

crystallising in colourless needles, m. p. 134 — 135“ It is reduced 
by zinc and hydrogen chloride in ethereal acetic acid to telrachloro-jo- 
dihydroxydip'heny Imetliane. The diacetale, CHClfty I,Clj'0Ac),„ 
prepared by the action of acetyl chloride on the i/<-pentachloride| 
crystallises in small, thick, colourless needles, m. p. 93°. 
Telracldorohydroxybenzijlidenequinone, 


CO< 




X'Cl.'CTl'' 

prepared by shaking with warm water a solution of the i^-penta- 
chloi'ide in a mixturo of benzene and light petroleum, is obtained as 
a red powder, which sinters at 200% m. p. about 220°. The product 
so obtained is not quite puie, uiid apparently contains lIljO, which is 
.•'lowly liberated in a vacuum at 80 — 1)0"^; it quickly becomes yellowish- 
white under the action of light, due to the ab^orplion of water. The 
sodium salt is deep violet. 

Teirac)(loro-]}-dihjdroxudi}thenyhntlhoTymel1ianef 

is formed by’ dissolving the tt-pentachlondo described above in methyl 
alcohol; it crystal li.-es in thick, colourless needles, m. p. 142°; the 
diacetate, forms small px'isms or plates, m. p. 1^5- 

The ijt-pentuchloride is converted by boiling acetic acid and sodium 
acetate into tttracJdw'O ^■dihydroxydiplienylacetoxyTiUthd'Mi 
CU((',U2<^I.yUil)./OAcj 
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f ms compact, colourless crystals, m. p. 171° (decomp.) ; the sodiv/m 
‘iVis brownish-red with a green reflex. 

® , Pf^tabromo - p - dihydroxydiphenyljMtham, CHBi^CaH^Brj-OH)^, 

' d by the addition of hydrogen bromide to the tetrabromo- 
vh^H oxybeuzhydrol described above, crystallises in small, colourless 

in p 16^ 165°. It is not converted by acetic anhydride 

^^r^the normal acetyl derivative, but into tetrabromo-p-dihydroxy- 
\-h drd triacetate ; this substance could not be obtained pure. 

Telah-omohydroxybenzylidmequinone, 0;CV,H2Br2:CH-C5H2Br2-0H, 

e ared by adding water to a solution of the i)/-penta bromide in 
is a •'®d powder, m. p. 205° ; the sodium salt is deep violet. 
rii6 tetrabromoquinone, when warmed with aqueous acetone, readily 
mbineswith water, forming the corresponding tetrabromodihydroxy- 
benzhydrol. It is also coQverted by methyl alcohol into ietrahromo- 
fihirlroxvdiphenylmethoxymethane, CH(C,;H.,Br2-OH),-OMe, colourless 
;ystals,m.p..U3-U4°. ' W. H. G. 


Oxidation of isoBugenol. Dehydrodifsoeugenol. Henri 
C otsiN and Henri Heeissey (Compl. rend., 1908, 147, 247 — 249 ; 
/ Pharm. Chim., 1908, [vi], 28, 193 — 199. Compare ibid., 146, 

J413J. When rsoeugenol (20 c.c.), dissolved in 95% alcohol (180 c.c.), 

is treated with 40 c.c. ferric chloride solution (H 1‘26) and with 
120 c.c. of water, the greenish-blue mixture gradually becomes lighter 
in colour, and deposits light rose-coloured needles, which become 
colourless when washed with alcohol. The substance crystallises in 
loii», colourless needles or ro.settee of flat plates, m. p. 133°, which 
dissolve in alkali hydroxide solutions. The alcoholic solution gives a 
gieenish-blue coloration with ferric chloride. Results of analysis and 
a cryoscopic determination of the molecular weight indicate that the 
substance is dehydrodiisoeugenol, The oxidation can be 

effected with ferric chloride in aqueous solution, but with less satis- 
factory results, and by the action of a current of air on an aqueous 
solution of the phenol containing a small proportion of a maceration of 
Rusmla delica in glycerol. 

D'methyldehydrodihoeugenol, obtained by tbe action of methyl 
sulphate on the phenol in the presence of potassium liydroxide, crystal- 
lises in thin, nacreous, colourless lamellae, m. p. 126° (corr.). 

Diacetyldekydrodiisoeugenol, prepared by heating dehydrodirso- 
eugeuol with acetic anhydride and fused sodium acetate, forms dense, 
mas.sive, white crystals, m. p. 114° (corr.). 

Bibmzoyldehydrodiisoeugenol, obtained by treating the phenol with 
berzoyl chloride in the presence of potassium hydroxide, crystallises 
in spheres of colourless, radiate needles, m. p. 1 19 — 120° (corr.). 

The three ethers are insoluble in water and alkalis, do not give any 
coloration with ferric chloride, but reduce an aqueous solution of 
potassium permauganate, R. H. 


Maleic and Fumario Derivatives of p-Aminophenols. 
Apnaldo Piutti (Aiti S. Accad. Lincei, 1908, [v], 17, i, 635 — 641), — 
In benzene solution, maleic anhydride, like other anhydrides of dibasic 

3 h 2 
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acids, reacts with p-aminophenols, forming additive coinptu , 
substituted amio acids, which, unlike the corresponding compenJ’ 
formed with saturated aliphatic and aromatic anhydrides, ate jeii 
and give a violet coloration with ferric chloride in ^*lneoua.aleQy^ 
solution when the hydrogen of the phenolic hydroxyl ig replaced l!* 
an alkyl radicle. It is hence probable that these amic acids hivj 
enolic constitution 0 R-G,.H 4 'N;C( 0 H)'CH.CH-C 02 H. They do m 
however, yield substituted carbamates when treated with 
carbimide in presence of toluene in the cold, whilst, when hejiei 
decomposition occurs with formation of maleic anhydride and i non!! 
substituted diphenylcarbamide : OK-CgH,-N;C(OH)'CH!CH'COH 


NPhiCO = ^^>0 + NHPh-C0-NH-CgH4-0R 




This 


CH-CO^ 

not exclude the possibility of tho presence of a hydroxyl group, dncg 
hj'droxylic compounds are known which do not react with phetr], 
carbimide, and it is also possible that the above reaction represents 
the decomposition of the carbamate at the high temperature used, 

When maleic anhydr ide or acid is fused with a p-aniinopheuol at 
125—130°, a small quantity of the maleinamate or fuinaramite of tie 
aminophenol is formed, together with a large proportion of the 
corresponding tumavio diamide, 

Ott-CgH,-NH-CO-CIi:CH-CO-NH'C,H,'OR(?). 

These compounds may undergo transformation into the enolic font?, 
OR'C,iH 4 'N:C(OH)'CH;CH'C'(OH):N-CgH 4 -OR, and they cau, mdeei 
be obtained in two modifications, one white and the other yellow 
But these two forms can be readily converted into one another, tkr 
white into the yellow by trituration in a mortar, and the yellow intr 
the white by the addition of water to its sulphuric acid solution, so 
that they are best regar ded as physical or enantiotropic isomerides, 
That these compounds are fitmaric derivatives is shown by the fiot 
that they are also obtained by heating tho acid or normal famirates 
of the amino-phenols. 

When heated, the amic acids obtained from maleic anhydride anl 
i>-aminopheuols yield, not the corresponding imitles, but fumaric 
diamldes. The iuiides of these amic acids, which can be obtained in 
pre.sence of delrydiating agertts, cannot be converted into their 
Lantiotropric forms either mechanically or by crystallisation, and, 
even at 360°, aro not ajipreciably decomposed or converted into tin 
i.soraeric compounds. Rut when the white imides are kept fused at 
130—140° iit a cuii-ent of dr-y carbon dioxide, they are partly 
transformed into yellow isomeric imides, which have higher me ting 
points tliaii the white morlification.s, and can be readily obtained oy 
{mating the coiTespoudiug nialemamino-acids at 170— 180 m a s ream 
of dry carbon dioxide. Since mixtare,s of these imides melt at a low 
temperature than citlier seiwrately, they are not .jj,’ 

but chemical isomerides. A ssuming that the action of ace y 
phosphoryl chloride on amic acirls yields asymmetric im 
imides (compare Iloogowerff and van Dorp, Abstr., 

i, 59i), the white imides would have the constitution 
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CH-CO- , 

11,1 tlie yellow ones, The yellow imides dis- 

,]ve in alkai; alkoside solutioM, giving a faint yellow coloration 
),ilsl, the white isomendes yield an intense violet coloration due to 
he formation of additive products containing 1 mol, of imide to 1 mol. 
[ alkoxide. 

i Acetic anhydride decomposes the maleinamic acids into maleic 
ihydride and acetyl derivatives of the aminophenola. The phenacetin 
itained in this way from p-ethoxyphenylmaleinamic acid always 
Iitains .an orange-yellow compound, m. p. 155—157°, with which it 
^nns a solid solution. jj p 

Preparation of 2 Aminophenol-S sulphonio Acid Lpornm 
'assella it Co. (D.R. -P. 197496). The sulphonation of o-amino 
henol with fuming sulphuric acid yields exclusively 2.aminophenol 4 
ulphonic acid. An isomeric i-amhiojil^nolb-inljihonic acid white 
leedles, is obtained by sulphonating carboxy-o-aminophen’ol and 
lydrolysing the product with aqueous sodium hydroxide. The diaxo 
leiivative, yellow needles, is only moderately soluble in water, and on 
Idling with alcohol, yields phenol-3-sulphonie acid. G. T II 

Preparation of Arylsulphonates of 2-Aminophenol-4.sul- 
ahomo Acid, Leopold Cassella & Co. (D.R.-P. mm) —Sodium 
Uvipho-i-rntropImiijl-^-toluenesulphonate, * 

N0j-CjH5(S03Na)-0-.S0.,-C-H'., 

prepared from sodium o-nitrophenol-I-sn'lphonate and n-toluene- 
lulphonyl chloride in aqueous .sodium hydroxide, crystalHsos in yellow 
leaflets, The corresponding a»uV<o-compound, ^ 

fl f • k. - ^ J^ii?*p,K3{S05Na)*0*S0,*aH., 
laflets, IS obtained bpeducing the foregoing compound with iron and 
ihite acetic acid, and treating the products with sodium carbonate • 
t forms a very reactive, insoluble diaao-derivative. G T AI ’ 

, Preparation of 3-Nitro 6-aminophenol-4 eulphonic Acids 

pAsmiEKKE VOBM Meistee, Lucies it BrCning (D.Lp. 197807} — 
-Chloro-2-aininophenol-4-salphonic, 2-amino-o-cresol-4.sulphonic and 
■amiiiop.cresol-2-sulphonicacids readily yield carbonyl derivatives on 
treatment with carbonyl chloride in alkaline solutioL The\odm»i 

tanci! whiTon “nRraT^“"f ' '"Z 

litro-vroun In’rto furnish nitro-derivatives containing the 

iviIrnftToi . P^'^^'POS'tion to the amino-group. These products on 
oiiine/feLT LsSr!-! ‘fi '■'*® I'® '■i-ckloro-3-7nCro-6- 

•altsaniTdiaroderSr -'®ble alkali 

tr. I. M. 

Colouring Matter 

u’pliite or dextrin tn '^*>60 reduced with alkali hypo- 

tionaphthen f,?°’; L “'“'f"’® 3-hydroxy-(l)- 

urnishes a lenco-derivative, soluble in alkalis, but 
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precipitated by acids. The leuco-compound is sparingly 
water, and oxidises only slowly to the colouring matter on 
the atmosphere ; it forms a soluble sodium salt, 
lustrous, colourless leaflets. 


exposure to 




Leucoalizarin (1 : 2-Dihydroxyanthranol). EuBfe;,,. „ 
MOUGIN (Ghem. Zentr., 1908, i, 2179 ; from Rev. Gen. Mat. calm inr^' 

C(OH) 

12, 44),— This substance, is prepared by 

reducing alizarin in very dihita sodium liydroxide solution by mj 
of sodium hydrogen sulphite ; it crystallises in small brown ni 
m. p. 150 . J. T E 


Preparation of o-Nitroaobenzyl Alcohol and Anthran'i 
Kalle & Co. (D.R.-P. 194S11). — a-Nitrotoluene when heated witi 
aqueous .sodium hydroxide at 170°, and subsequently di.5til]ed far 
nishes an oil which, on treatment with aleoholic mercuric clil'orid 
gives rise to a white, docculent precipitate, wliich probably consists oi 
the mercurichloride of o-nitrosohentiyl alcohol, from which the kttp, 
substance can be liberated loy the sueces-sive action of concentMed 
hydrochloric acid and water. The filtrate from the foregoing precipi- 
tate contains antliranil, which is set free by strong hydrochloric acid 
from the concentrated solution. G, j j[ 


Ditertiary Alcohols from Phenanthraquinone, Theodoj 
ZiN'CKE and W. Tropp (.iuiialfn. 1908, 362, 242 — 259).— From the 
investigations of Zincko and Huff (Abstr., 1905, i, 880), it .seemed 
probable that qiiinonoid hydrocarbons imight be obt.aincd from the 
ditertiary alcohols derived from phenantbraqninono (dihydroxydialtvl. 
dihydrophenanthrene.s ; compare Werner and Grob, Abstr., 1904, i, 
864) by the elimination of water ; 

C,H,-CO C,lI,-C.Me-OII C,H,-C:CH, 

c,,ii,-co CjUj-C-Me-oH c„h,-c:ch; 

The bydroxy-derivativcs do not, however, lose 2 H. 2 O, but pass into 
oxides with the elimination of IH.,0. That the compounds so formed 


cjr. 


’CR 

I '>0 i.s .supported by the fact that they do 


have the formula 

not yield hvdrazone.s or o.xinies, and are converted on redaction into 
9 ; 10-dialkvlphenanthrcnes. The latter aro oxidhcd by chromic 
acid to diketones, R-Ci )-C,jIl,-C,)ir^-CO-R ; the same diketones are 
formed by oxidising the parent dihydroxy compound.^. Dihydrory- 
dimethyldihydroplienauthrene is converted by phosphorus pentachloride 
into the corresponding oxide and a chloride which probably has the 


/•I IT •p\r,.pj 

formula i'® ^ • I'lie analogous ethyl, propyl, and benzyl com- 

pounds, when similarly treated, yield only oxides. 

CMe*0H 

0 : \ (^’DihjdroxydhneihyldihydrophenanthTtnti 
pared by adding an ethereal solution of phenanthraquinone to an 
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ethereal solution ot magnesium methyl iodide and treating the 
additive product so formed with dilute sulphuric acid, orysUllises in 
large, colourless, pointed prisms, m, p. 164° ; neither an acetyl nor a 
tenzoyl derivative could be prepared. It loses IH^O when treated 
with concentrated sulphuric acid in acetic acid, yielding the oxide 
^CMe. ' 


'i-J«tal'ises in stout, colourless needles or 


prisms, m. p. 75 . The oxide is reduced by red phosphorus and 
hydriodic acid to ^ -AMirmtliylphxnanthrene, crystallising in 

colourless, pointed prisms, m. p. 1.39“ 9 : 10-Dihydroxydimethyldi- 

hydrophcnanthrene is converted hy phosphorus pentachloride into the 
oxide just described and a cMoride, C,„Hi 3 CI, obtained as colourless 
spear-shaped crystals, m. p. 155 . It loses hydrogen chloride when 
heated with an alcoholic solution of potassium hydroxide, yielding a 
suhlmvx which crystallises in white needles, m. p. 94—95° ^ ° 

The following compounds are obtained by the same methods as the 
corresponding methyl derivatives. 

9 : ia-DihydnxydiethyUihydrophemnlh.Tena, CigH^O,, crystallises in 
uiioroscopio, delicate needles, m. p, 120-122°. The corresponding 
oxide, C,jH, 50 , crystalhsea m large plates or long, thin prisms 
”■ 0" reduction, ^ ■.\()-dieihjlphenanihrme (1)! 

crystallising lu silvery leaflets, m. p. 105— 106^ 

9 : \^-Dihydro.;ydiprojxyldihydrophinanUirene, forms large 

hard prisms, m, p 155-156°. The ozkk, crystallines 

m prisms, m.p. 83“ ; it is not reduced by hydriodiS acid and red 
phosphorus. 

9 ; lO-DihydroxydibenzyldiJiijdropkenanthraie, C.„H,,0„ crystallises 

11 asymmetric prisms, m. p. 175°. The oxide, C. 'h„ 0, forms 
compact needles and pointed prisms, m. p. 143°; it is not attacked bv 
ihosphorus pentachloride under pressure at 150°, but is reduced 
ly hydriodic acid and red phosphoru.s at 160° to phenanthrene. The 
'xide reacts with magnesium ethyl bromide, forming an additive 
iroduet which, when treated with dilute sulphuric acid yields 
■hydroxy-^ ; IMibenzyl-W-elhyldViydrophenanlhrene, ' ^ 

. “^OEt-CH^Ph ’ 

rystallising in slender, white needles, m. p. 180—187°. W. H. O. 

Experiments on the Basicity and Strength of 
Hekmasx Romer (Zeitsch. 
iod Tk 1908 63 , 711-761. Compare Thiel, Schumacher, 

™dn!l in conductivity which result from the 

1 mihiilt hydroxide to a standard quantity (generally 

1900 if ^ dilute solution (compare Miolati, Abstr., 

Sr ’ . r.’ 1»03, ii, 611; Kuster: 

ductivit' ‘ f ’ Abstr., 1905, ii, 55). If the value of the cou- 
adrlerl * Plotted against the number ot e.c. of sodium hyd roxide 
rani(i)p obtained in the case of a strong monobasic acid falls 

P y 0 a mmimuio, which coincides with the neutralisation point, 
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If the monobasic acid is of medium strength, the curve falls a lltti 
to a rounded minimum and then rises to the neutralisation no t 
which is marked by a break in the curve ; if the monobasic acid" ' 
very weak, no minimum at all is observed, the curve rising j/* 
beginning, and the nentiali.«ation point being marked by a bre,al[ i! 
is pointed out that in the case of monobasic acids of medium strenort 
the weaker the acid the nearer must the minimum lie to the beginning 
of the curve. Each such acid must at the minimum point be dissociated 
to the extent of about 15% ; the more dilute the solution in which an 
one such acid is examined the less is the distance between the point of 
minimum conductivity and tlie neutralisation point. 

The authors discuss also the form of curve which is to be expected 
when a mixture of two monobasic acids of different strengths or a 
dibasic acid is gradually neutralised by sodium hydroxide. In the 
latter case, it is sometimes advantageous to titrate back with a strong 
acid, as the neutrali.sation point is then less liable to be obscured by 
hydrolysis. These more complicated types of curve are illustrated by 
tire authors’ experiments with hydrochloric acid + acetic acid, mono- 
chloroaeetic acid + acetic acid, oxalic, fumaric, maleic, succinic, and 
phosphoric acids. It is noteworthy that phosphoric acid is found to 
behave as a dibasic acid (contrast KUster, Griiters, and Geibel, 
loc. cit.). 

The authors have made an exhaustive study of the behaviour of 
aromatic hydroxylic compound.s on the lines just Indicated, and tbsy 
draw conclusions as to the way in which the acidic character of the 
-OH. group is modided by the introduction of other substituent groups 
into the molecule. 'The following are some of the main conclusions 
reached. 

A compound containing two -OH groups in the o-position is mono- 
basic, and the strength is only very .slightly greater than that of the 
corresponding compound with one such group. When the second -OH 
group is in the meta- or para-position, the substance is dibasic, but 
the acidic character of the second group is exceedingly feeble. The 
introduction of nitro-groups markedly increases the acidic power of the 
-OH group, and the curves obtained by the gradual neutralisation of 
o-nitrophenol, 2 : 4-dinitrophenol, and picric acid may be taken as 
examples of the three types mentioned in the beginning of this abstract. 

The introduction of a sulphonic group (as in sodium phenol- 
sulphonate) in the ortho- or para-po.'-ition immensely strengthens the 
acidic character of the -OUigroiip. In nitro-derivatives of the phenol- 
sulphonic acids, the .acidic character of the —OH group is notably 
greater than in the corresponding nitrophenols. 'The -CHO group, 
as shown for example by the behaviour of salicylaldehyde, makes a 
jihenol more distinctly acid. An -OH group in the ortho-position to a 
carboxyl group i.s indilTerent ; in the meta- and para-positions it as 
an appreciably acid character. Eor further information as to t e in 
fluence of these .substituents on the acidic character of one or more 
—OH groups, the original must bo consulted. . 

In one or two favoui-ahle cases where the phenplic substance is 
acid of medium strength, it is jiossible to calculate its dis.socia ion 

start from tlic position of the point of minimum conductivity. . 
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Influence of Catal^ic Agents in'Bster Formation. Hydro- 
gen Bromide and Zinc Bromide in the Formation of Ethyl 
Benzoate. Isaac K. PnEtPs, M. A. Phelps, and E. A Eddy (Armr 
j, sci, 1908 [iv] 26, 281-289).-Tl.e rate of esterification of ben"[e 
.,eid l.y ethyl alcohol in presence of hydrogen chloride and hydroeen 
bromide has been studied by Goldschmidt (Abstr., 1896 i 229) at a 
temperature of 25°. The results obtained at this temperature'were so 
nearly alike that the conclusion was drawn that hydrogen chloride and 
l,rdrogen bromide are of equal efficiency under the conditions of the 
experiments. Goldschmidt and Sunde (Abstr., 1906, ii, 219) and other 
authors have recorded physico-chemical measurements which seem 
to indicate that the efficiency of a catalytic agent depends on 
its concentration and its degree of dissociation in alcoholic 
solution. 

In an investigation (this vol., i, 166) on the amount of ethyl 
benzoate formed from benzoic acid in presence of sulphnrio acid 
hydrogen chloride, or hydrogen chloride and zinc chloride as catalytic 
Igent-s, with different quantities of alcohol acting for different leneths 
of time, It was found that the amount of ester produced was increLed 
by mcr^smg the concentration of the catalysts up to a certain limit 

u decreased. It was also 

found that the yields of ester did not bear any relation to the degree 
if ionisation of the catalyst. In the present paper, the catalytic 
jction of hydrogen bromide alone and in presence of zinc bromide at 
hfferent temperatures on the formation of ethyl benzoate is compared 
vith that of hydrogen chlondc and zinc chloride. ^ 

i The results show that hydrogen bromide varies in its efficiency as a 

catalytic agent aooovding to its concentration and the temperature at 

whmh esterification takes place. The amount of ethyl benzlate formed 
increa.es with the time of reaction. Zinc bromide also exerts a 
catalytic action The greater the amount of either catalyst present 

n “w f than hydrogen bromide as a 

l-v/:L;LT«r"L''lrthf Goldschmidt h.as shown, at as 

5ster produced is rot f ®*o*oooy. The amount of 

ions Althouoh concentration of the hydro- 

^ompletelj as the amnt " the esterification proceeds more 

retain itmiTanvZh »ge»t is increased up to ,a 

>f ester produced This ^ eeduction in the quantity 

catalysts LolorirP'" f“t that all the 

when they are nresp t ***^‘’“® affinity for water, and consequently, 
to effect dehvS ^"«”Gties, absolute alcohol is not able 

eaterifio^tion ^ G'^oughly as is necessary for complete 


E. G. 
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Influence of Catalytic Agents in Ester Formation, gfl. 
of Certain Sulphates on Benzoic and Succinic Acidg 
K. Phelps, H. E. Palmer, and R. Smillie (Amer. J. Sci, igog p*' 
26, 290 — 295). — It has been shown previously (Abstr., 19 Q^ j j 
this vol., i, 166) that almost theoretical yields of ethyl suecinjt^ 
be obtained by the action of hydrogen chloride and alcohol on snc 
acid, and that quantitative yields of ethyl benzoate can be 
from benzoic acid when sulphuric acid is used as a catalytic a 
Rogojawlensky and Narbutt (Abstr., 1905, i, 864) have investijiTj 
the influence of various inorganic sulphates on the esterification 
certain organic acids. 

In the present paper, the effect of the hydrogen .sulphates of 
potassium, ammonium, sodium, pyridine, .and aniline on the esteriCa 
tion of benzoic and succinic .acids is recorded, and the results are 
compared with those obtained with sulphuric acid. It is found tkt 
none of these acid sulphates is so efficient as sulphuric acid. 
sodium salt is nearly equal as a catalyst, the ammoniiini salt is Is,, 
efficient, the pot.assium salt considerably less, whilst the pyridine and 
aniline salts 'are very poor cataly.sts. Tlie 'pyridine salt is taore 
efficient than the aniline salt in the esterification of suceinie acid 
but in the case of benzoic acid they proiiuce nearly equ.al elfecta, 

The catalytic action of these sulphates might be due to the diyo- 
ciation of the sodium and potassium salts into the neutral sulphates 
and sulphuric .acid, .and of the pyridine and aniline sulphates into the 
tree base and sulphuric acid, but this explanation fails in the case oi 
the latter salts. Since, in most case.s, the salt does not go into solu. 
tion and an increase in the quantity of salt employed produces > 
marked effect, it is considered pos.sible that the imdissolved salts 
behave as contact agents. This question is being further investigated. 

E. G, 


Influence of Catalytic Agents in Ester Formation. Esteri- 
fleation of Benzoic Acid with Certain Chlorides. Isaac 
K. Phelps, M. A. Phelps, and E. A. Eddy {/liner. J. /Set,, 1908, [iv], 
20, 296—300).— The catalytic actions at 100—110=' of the chlorides 
of sodium, potas.sium, lithium, ammonium, copper, calcium, strontium, 
barium, mercury, aluminium, manganese, tin, lead, antimony and 
bismuth in presence of small quantities of hydrogen chloride are com- 
pared with those of zinc chloride with hydrogen chloride and of 
hydrogen chloride alone. 

The results show that zinc chloride is the most efficient, alth^oug 
copper and tin chlorides are not much less so. The higher chlorides o 
bismuth, antimony, and mercury are about equally efficient, and near y 
as active as zinc, copper, anil tin chlorides. Small quantities ot c cium 
chloride are without effect, but largo quantities hinder esten ca ion 
a marked extent. Strontium chloride retards the action tn a 
degree, and barium chloride hinders esterification but slig T- 
chlorides of manganese and potassium, and the lower chlori es ° 
and mercury, seem to bo without effect. Sodium c i ori 0 
esterification slightly, lithium chloride more, ammonium c on 
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j„ore, and aluminium chloride more than any of the chlorides studied, 
except calcium chloride when present in large quantities. E. G. 

New Method of Preparing Mixed Organic Acid Anhydrides. 
J. Bougault {Gompt. rend., 1908, 147, 249 — 251). — It has been shown 
previously (Abstr., 1905, i, 9 ; 1906, i, 848; this vol., i, 537) that an 
aqueous solution of sodium phenylisocrotonate (or generally the salt of 
any / 3 y-ethylenic acid) when treated with iodine gives an iodolaetone, 
and that in the presence of a large excess of sodium carbonate the pro- 
duct consists of henzoylacrylic acid (this vol., i, 179, 269). It is now 
stated that if an aqueous solution of sodium phenylisocrotonate con- 
taining excess of sodium carbonate is treated with an equivalent 
quantity of an aromatic acid and then with iodine, the mixed an- 
hydride of henzoylacrylic acid and the acid added is precipitated. In this 
manner the following anhydride-s have been prepared : Benzoylaerylic 
hmzoie anhydride, COPh*CH-CH*CO*0*OOPh, slender colourless 
needles, m. p. ISS”, which are not attacked by cold sodium carbonate 
solution, but are slowly acted on when heated on a water-bath with the 
alkali carbonate, acetophenone being evolved. Alkali hydroxide acts 
more rapidly. Addition of a small quantity of sodium carbonate solution 
to the boiling alcoholic .solution of the anhydride causes the formation 
of ethyl benzoate. The .anhydride is completely hydrolysed by fifteen 
minutes’ boiling with 50% acetic acid. In the presence of zinc, the 
latter reaction gives benzoic and benzoylpropionic acids. Benzoyl- 
acrylic cinnamic anhydride, COPh-CHlCH-CO’O’CO’CHlCHPh, has 
tn. p. 154“; henzoylacrylic phenylacelic anhydride, 
COPh-CHlCH-CO-O-Cd-CH^Ph, 
m. p. 118“ ; and henzoylacrylic henzoyl/iropionic anhydride, 
OOPh-CH:ClI-CO-0-'CO-[CH,,],-COPh, 
m. p. 156“. The essential conditions of the I’eaction seem to ho the 
insolubility of the anhydride and the nascent state of the benzoyl- 
acrylic acid. 

The author points out that the exclusion of water and alkali, usually 
essential to the preparation of anhydrides, is unnecessary in this method. 

E. H. 

Strength of the Second Stage [of the Diasociation] of 
Phenoloarboxylic and Phenolsulphonic Acids. Alfeed Thiel 
imseh. anorg. Chem., 1908, 59, 371— 372).— In reference to the 
observations of Ley and Erler (this vol., i, 177) and Obermiller (this 
vol., i, 634), it is pointed out that, whilst the approximation of the 
carboxyl group to the phenolic hydroxyl results in a diminution of the 
aridity of the latter group, the reverse holds good in reference to 
the mflueuce of the sulphonic group on the acidity of phenolic hydroxyl. 

s a cons^uence of this relationship, the strength of the second stage 
fi, I. ® dissociation of o-pheuolsulphonic acid is greater than 

tuat ot p-pbenolsulphonic acid. H. M. B. 

Constitution of 1 - Phenylnaphthalene -2:3- dicarboxylic 

M- , Euchbb (J. Amer. Ckem. Soo., 1908, 30, 1244—1264). 

icliael and Bucher (Abstr., 1898, i, 256) have shown that by the 
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action of acetic anhydride on plienylpropiolic acid, l-phenylnaphthnl 
2 : 3-dicarboxylic anhydride is produced. This substance has also t! ** 
studied by Lanser (Abstr., 1899, i, 916), Mauthey (Abstr,, 190|**? 
31), and Lanser and Halvorsen (Abstr., 1902, i, 458). Stobbe(Ali«t *’ 
1907, i, 769) obtained the anhydride by the action of Ijgijj 
dibenzylidenesuccinic anhydride, and confirmed the constitution assi ''j 
to it by Michael and Bucher. In certain points, however, his° ™ 
elusions differed from those of the latter authors, particularly witi 
reference to the oxidation and reduction of the compound. A brief 
discussion of Stobbe’s results has already been given (Michael and 
Bucher, this vol., i, 89). The results of a further study are nowmva 
in detail and confirm the previous work. 

Stobbe (Abstr., 1907, i, 765) lias stated that when l-phenyh 
naphthalene-2 ; 3-dicarboxylic acid is treated with concentrated 
sulphuric acid, a compound is produced whicli he termed aiiochryso- 
ketonecarboxylic acid. It is now shown that tliis compound is isomeric 
with l-phenylnaphthalcne-2 ; 3-dicarboxylic acid, and has the constitn- 
C H 

tion ^yJ>Cjf|H5(COoH) ; it melts at 288° without decomposition, 

and forms potassium and sodium salts containing water of crystal- 
lisation. On oxidation with potassium permanganate, it yields 

C H ^ 

a jiWoyi diphnyltntkttouehicarloxi/lic acid, ^Q_^C5n(COjH)3, and 

when fused with potassium hydroxide is converted into a phenyl- 
naphthalenedicarboxylic acid. The diphenyleneketonetiicarboxylic 
acid,-on fusion with alkali hydroxide, yields a white Uiplienyl-2 ; 3 { 5 : 6'- 
Utracarhoxylk acid, C,,H.,(C0jH)3'C,.H,(C0.3H), together with a small 
quantity of diphenyl'2 : 3 : 5 : 6-tetracarboxylic acid. 

The action of acetic anhydride on piperouylpropiolic acid, o-, im, and 
yj-chloro-, o- and p-bromo-, m- and p-nitro-, p-iodo-, and p-methoxy- 
phenylpropiolio acids has been studied. In each case an anhydride 
is produced which does not reduce alkaline permanganate solution, and 
is therefore a .saturated compound, presumably a derivative oi 
1-phenylnaphthalene. The constitution of most of these compounds 
has been proved by transforming them into diphenyltetracarboxylic 
acid or by oxidising them to benzenepentacarboxylic acid. 

iaoPhtlialic and terephthalic acids, when heated with acetic anhy- 
dride, are converted quantitatively into the corresponding anhjdridw, 
which are almost in-soluble in most organic solvents. E. 6. 

Esterification of Unsymmetrical Di- and Poly-basio Acids. 
XVIII. Esterification of Dibasic Acids by Diazomethane. 
Kudolf Wegsciieiuek and ILa.sKioH (.;eiiri.ngee [idonatsh., 1908,20, 
525—530. Compare Abstr., 1907, i, 850).— The acid (2 mols.) and 
diazometh.ane (1 mol.) react iii ether. The main products are usual y 
the normal ester and unchanged acid ; iri addition to these, 3-nitro 
phthalic acid, hemipinic acid, and nitroterephthalic acid yield sma 
quantities of the o-methyl ester, whilst 4-hydroxyphthalic acid an 
camphoric acid give mixtures of the two acid esters. The met is 
unsuitable for the production of acid esters. 
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Psterifloation of Unsymmetrioal Di- and Poly-basic Acids. 
vrX Esterification of Phthalonio Acid. Rudolf Wegscheider 
/sA 1908, 29, 531 — 534). — A theoretical discussion of the 
' rtial wterification hf phthalonic acid, CO^H-CgH.'CO-COjH, 
Swing that the aliphatic carboxyl group, being the more strongly 
° Vlie should be first esterified, a result which has been already 
“ubl’ished by Glogau (Abstr., 1904, i, 673). 0. S. 

Esterification of Unsymmetrical Di- and Poly-basic Acids, 
■gx Methyl Esters of 3-Nitrophthalio Acid. Rudolf 
Wegscheider (Monatsk, 1908, 29, 535 —539). — The m. p. of the 
a methyl ester of 3-nitrophthalic acid (CO^Me : 2). dried at 100“, is 
given by different investigators as 144—145“ or 152—153“ (compare 
McKenzie, Trans., 1901, 79, 1141). The sugge.stion of decomposition 
during dehydration is negatived by the fact that, after being 
maintained at 100“ tor 363 hour.s, the ester has practically the same 
ju p. as after fifteen hours’ heating. Rapidity of heating in the m. p. 
determination or the existence of mixed crystals of the a and the b 
methyl esters is not the explanation of the diftcrence. The author 
suggests the possibility of polymorphism, but satisfactory evidence of 
it was not obtainable. 

The « methyl ester, m. p. 149 — 151“, forms short, monoclinic prisms 
containing HjO [a ; 6 :c = 0-5883 : 1 ; 0-G731]. The 6 ester (CO.;Me : 1) 
forms anhydrous, inonoclinio crystals [<t : b ; c = 0-2678 : 1 ; 0-2260]. 

C. S. 

Bsteriflcation of Unsymmetrical Di- and Poly-basic Acids. 
XXI. Nitrohemipinio Acid. Rudolf Wegscheider and Peter 
vox Ruasov {MomUb., 1908, 29, 541 — 555). — Of the two carboxyl 
groups in hemipinic acid (3 : 4-dimethoxybenzene-l : 2-dioarboxylio acid), 
that in position 2 is the more strongly acidic and the more subject to 
sterio hindrance. By nitration, a nitro-group enters position 6, and in 
the resulting nitrohemipinio acid the two preceding characteristics are 
more pronounced in the carboxyl group in position 1, owing to the 
influence of the nitro-group. Partial esterification of the two acids 
by the same method gives, accordingly, acid esters in which different 
carboxyl groups have been attacked. Both acids yield chiefly the a 
methyl ester by the action of methyl alcohol on the anhydrides or 
from methyl iodide and the potas-^ium liydrogoii salts, whilst the b 
ester is the chief product of esterification by an alcohol and mineral 
acid. (In accordance with the authors’ notation, the more strongly 
acidic carboxyl group is denoted by a ; this prefix, therefore, designates 
different carboxyl groups in the two acids in question.) The neutral 
esters of the two acids behave differently on partial hydrolysis ; whilst 
dimethyl hemipinate yields entirely the a methyl ester, the neutral 
ester of 6-uitrohemipinic acid, which, contrary to expectation, is 
obtained without much difficulty by methyl-alcoholic hydrogen chloride, 
gives about equal quantities of the a and the 6 esters. Similarly, 
hemipinic acid and methyl alcohol at 100“ give the a ester, whilst 
nitrohemipinic acid heated with methyl alcohol in an open vessel gives 
both a and h esters, the latter in larger amount. 

[With Leo Kusy von Dubrav.] — 6-Nitrohemipinic acid, m. p. 
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156 — 156'^ (deeomp.), is obtained by oxidising nitro-opianic acVl 
hot dilute, alkaline potassium permanganate, or, better, by nitr t 
hemipinic acid in glacial acetic acid at 90—100° by .'''1 

acid. a-Methyl 6-nitrohemipinate (COjMe:l) has m. p, 147 ^,. 
and can also be obtained by nitrating i-methyl hemipinate. Lu 1 ’ 
6-nitro/temipinaie (C 02 Me: 2 ) has m. p. 115 — 117°. ' 

Nitration of o-methyl hemipinate gives a substance, m. p. 142^]ijj 
not identical with, but of the same composition as, a- or i-mptt 1 
nitrohemipinate. The substance, which is being investigated ’ 

apparently a i/j-ester, NOo'CgH(OMe), 2 <C^ 
yields nitrohemipinic acid by hydrolysis. 


Since it 

c. B, 


''C(OH){OMe)'' 


Esterification of Unsymmetrical Di- and Poly -basic Acids 
XXII. Isomerism of Methyl Nitrohemipinates. Rudou 
Wkgscheider and Huco Strauch {Monatsh., 1908,29, 557— 572\!l 
i^-Methyl 6 -nitrohemipiuate, m. p. 142—141° (preceding abstract) 
can also he obtained by nitrating either of the polymorphous forms of 
ffl-methyl hemipinate at 0“ without a solvent. A by-product, which 
becomes the main product when the nitration is performed at 30—50° 
is methyl dinitrodimethoxybenzoate, m. p. 89—90°, the orientation of 
which is being investigated. 

That the i//-ester is a dei ivative of 6 -nitrobemipinio acid is proved by 
hydrolysis, the resulting acid being identical with this acid in »11 
respects. (fi-Nitroliemipinic anhydride, obtained by heating the acid 
at 160 — 165° in carbon dioxide, has m. p. 155°, not 145° as usually 
given.) The remarkable fact th.it 6 -nitrohemipinic acid forms three 
acid methyl esters cannot be explained by polyjnorphi.sTn, since the 
three esters are preripit.ated unchanged by acidilieation of their 
solutions in alkali.*, hi.xperiments for the mutual intercunversion of the 
esters have been unsuccessful. The author revives the old speculation 
of Koser aud Anschutz that diearboxylic acids may exist in the forms 

R{CO„H)., aud This theory, uDaecessaiy in the case 

of the great majority of diearboxylic acids, may serve to account for 
the occasional abnormally small ultinity constants of some dibasic acids 
and acid esteiv, and is applicable to opiauic and hemipinic acids. The 
former shows the conductivity of an aldehyde-acid, and yields both 
normal and i/r-esterf*. Nitro-opianic acid and its ester exist iu the 
i^-forms. The nearly related hemipinic acid shows no tendency to 
exist in the C'-foiin. Tlio introduction of the iiitro-gronp, however; 
increases its tendency to the hitter form, so that, whilst nitrohemipinic 
acid itself has the normal structure, it is capable of yielding a stable 

.A-acid ester, NO./C„ll( 0 .\le) 2 <i;;j;^,^'JJ^O. 0. S. 


Synthesis of Some Aromatic Acids. Johax P. Eykman {Chm. 
Weekblad, 1908, 5, 655 — 666. Compare thi.s vol., i, 22).— A con- 
tinuatiou of the author’.s work ou the synthesis of aromatic aci s 
by the action of aromatic hydrocarbons on unsaturated aci a 
in presence of aluminium chloride. Most of the reactions were 
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ied out by maintaining the mixtures at 30° for about four 

"^^Pbenyl-n-butyrie acid, CHPhMe-CHj-COjH (Sohroeter, Abstr., 

1 qo- i 531), is obtained from crotonic acid and benzene ; it has 
V 140— mm. It crystallises from light petroleum in mono- 
jinie columnar crystals [a : i ;c= 1-22 : 1 ; 1-08 ; ^ = 90'52°], m. p. 
■f— 38° (Schroeter; 39 — 40°). The amide forms colourless needles, 

' p 106—107°. The anilide has m. p. 136 — 137°. The refracto- 
metric constants of the acid are given. Toluene docs not yield a 
similar condensation product with crotonic acid. 

a-Phenyl-^-methylbutyric acid, CHMej-CllPh'COjH, is obtained from. 
fiS-dimethylacrylio acid and benzene. It separates from light 
Petroleum in large crystals, m. p. 58—59° (freezing point, 57-4“).. 
Ihe constitution indicated is supported by the fact that the sodium 
salt has no action on benzaldebyde in presence of either acetic 
' anhydride or the acid chloride, which points to the absence of the 
leroup “CHj'COjH, and therefore excludes the alternative formula 
ippjijjcj.CHj'COjH. The amide has m. p. 68°; the anilide 121°, 
b'itric acid yields a crystalline nitro-acid, in. p. 175° (from alcohol). 
With toluene, ;3/3-dimethylacrylic acid yields an acid, b. p. 178°/21 mm., 
which has not been obtained crystalline. 

X pheuylhydrotiglio .acid is formed from tiglic acid and benzene. 
Crystallised from a mixture of benzene and light petroleum, it has 
HI. p. 132°, Its constitution has not been established, but it may be 
a.-fhenyl-a.-methyihutyric acid-, CPhJIcEl'COjH. 

aa-Diphenylacetio acid, CHPbj-COjH (compare Symons and Zincke, 
this Jouin., 1874, 162; Friedel and Bahlsohn, Abstr., 1881, 273 ; 
Anschutz and Romig, Ab>tr., 18S6, 1033 ; Zinser, Abstr., 1892, 
344 ; Michael and Jeanpretre, Abstr., 1S'J2, 1088; Klingemann, 
Abstr., 1893, i, 590 ; Fritsch and Feldmann, Abstr., 1899, i, 600), 
i.s formed from aa-bromopbenylaeetic acid and benzene. It separates 
from a mixture of benzene and light petroleum in crystals, m, p. 
148-149°. 

Cinnamic acid and benzene yield fi/S-diphenylpropionio acid, 
CUPlvCHj-COjll 

(Henderson, Trans., 1891, 784; Liebermann and Hartmann, Abstr,, 
1892, 848, 1228), which ci'ystallises from benzene, m. p. 154 — 155° 
(oorr.). The oxidation of the acid by permanganate to benzophenone, 
and its formation from ;3/I-bi'omophenylpropionic acid, establish 
its constitution. The amide crystallises from benzene in glistem 
iiig leaflets, m. p. 125 — 126°; the anilide from alcohol, m. p. 
1(7—178°. 

aa-Diphenylpropionio acid, CPh^Me’C'O.;!! (Thbrner and Zincke, 
Abstr., 1879, 322 ; Bottinger, Abstr., 1881, 1035), is formed from 
a-phenylacrylic add and benzene. It separates from benzene in 
ciystals, m. p. 173 — 174°. a-Phenylcrotonic acid does not condense 
with benzene in presence of aluminium chloride. 

P^-Diphenyl-a-methylprapionic acid, CHPhj-CHMe-COjH, is pre- 
pared from a-methylcinnamic acid and benzeue, and separates from 
benzene in crystals, m. p. 161°. Permanganate oxidises it to benzo- 
pnenoue. The amide has m. p. 123°; the anilide 181°. The methyl 
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ester is obtained by saturating a solution of the acid io luethyl 
with hydrogen chloride. After distillation in a vacuum and !■ * 
lisation from light petroleum", it has m. p. 84 — 85°. 

a-Ethylcinnamic acid and benzene yield an acid, which 
analogy to that obtained from the coriesponding methyl der‘ 
is probably fifi-diph^nyl-a-tthylpropionic acid, 

Crystallised from benzene, it has m. p. 167 — 168° 'ihg „ 
m. p. 150°; the anilide 211°. *' * 

a^^-Triphenylpropionic acid, CIlPhj-CHPh'COjH, is obtained 1 
o-pheny Icinnamio acid and benzene. It is freed from a yell ' 1 °' 
product by dissolving in alcohol and saturating wjt;j 
chloride. On diluting with water, the bulk of the acid separie™”*" 
changed, along with a small proportion of the ethyl estgf 
mixture is agitated with dilute caustic alkali, the alcoholic solut' * 
extracted with ether, and acidified. The pure acid sepaiates In fi'* 
white needles, m. p. 222— 223°. After distillation in a vacuum ay 
recrystallisation from alcohol, the ester is obtained in p]iet ■ 
leaflets, m. p. 122—123°. / j 


Oxidation and Reduction of v Cyano-,8y-diph6nylbutvric 
Acid. Samuel Avery and Guv K. JIcDole (./. Amer, Chm L 
1908, 30, 1423—1425. Compare this vol., i, 343).— Additional 
evidence of the correctness of the constitution of y cyano-^y-diptenjl 
butyric acid is afforded by its behaviour on oxidation and reductiot 
When the acid is oxidised with neutral potassium perm.angsnate 
desylacetic acid, CHPhBz-Cn.>"CO.^H, is obtained, whilst, on reductiou 
with hot sodium ethoxide and subsequent addition of hvdroeliloric 
acid, a mixture of /3y-dipheiiylbulyric acid and the hydrocldoridi oi 
i-amino-fdy-dipkentjlvaleric acid, white, blunt needles, m. p. 255' 
is formed. J. C. C. 


Nitration of /S/i Tolylglutaric Acid. Samuel Averv and Feed 
W. UrsoN (/. Amtr. CUem. Soc., 1908, 30, 1425— H29).-\Vhsu 
^-p-tolylglutario acid (Avery and Parmelee, Abstr., 1902, i, 67S) is 
added to ten times il.s weight of fuming nitric acid, 3 ; b-dinitro-^-f-tohjl- 
glularic acid, pale yellow, microscopic plates, m. p. 182°, is obtained. 
The anhydride, hard, white, gli.stcniiig plates, has m. p. 230— 231°, and 
gives with aniline the anilic acid, white, micio.'-copic needle.', m. p. 
169 — 170°. On reduction with ammonium sulphide, the glutaric acid 
furnishes H-nitro b amiuo-li-p-toly/ylutaric acid, yello'vish-broivii 
needles, m. p. 201°, the silver s.alt of which was analysed, and, on 
oxidation, 3 : 5-dinif roterephthalic acid is formed. The constitution oi 
3 : 5-diDitro-^-//-tolylglutaric acid was proved by the following 
synthesis ; methyl t/f-nitro-p-tolylacrylate (Ilanzlik and Biancbi, Abstr., 
1899, i, 891) i.s condensed with ethyl malonate, and the product 
hydrolysed to Z nit ro-fi-p-loiyltjtutaric acid, m. p. 198'5“. On nitration 
this yields a dinitro acid identical with the above. J- 

Fixation of Acetophenone by Benzoylacrylio Acid 
J. HOL-GAULT (Compt. rend., 1908, 147, 476-478. Compare tins ml., 

i, 179, 269, 422).— When an alkaline solution of benzoylacryhc acw is 
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j to remain in the cold for twenty-four hours and then acidified 
* ' r^cetic acid, diphenacylaeetic acid is obtained. As von Pechmann 
r* ' WAbstr., 1882, 1074) that boiling alkalis decompose benzoyl- 
^ith the formation of glyoxylic acid and acetophenone, it 
'obable that the same reaction proceeds more slowly in the 
and that the acetophenone formed combines with still undecom- 
''”se'fl benzoylacrylic acid in equimolecular proportions. This is proved 
™ be the case by adding acetophenone to an alkaline solution of 
h*ozoylaorylic acid, when an increased yield of diphenacylacetio acid, 
(CH,Bz) 2CH-C02H, is invariably obtained. J. 0. C. 


Preparation of Alkylthiosalicylic [2-AJkylthiolbenzoio] 
Acids. Fabdweeke vobm. Meister, Lucius it Bruuinc (D.R.-P. 

When o-thiocyanobenzoic acid and its derivatives are treated 

either with alkyl iodides or alkali alkyl sulphates, they yield o-alkyl- 
thiolbenzoic acids of the general formula R(S-Alkyl)-C 02 H. 

o-Methylthialbemoic acid, CjH^(SMe)-C02H, m. p. 168— 169°, is 
obtained by heating together in aqueous .sodium hydroxide, o-thio- 
cvacobenzoic acid and sodium methylsulphate. o-Ethylthiolhenxoic 
acid, C5H4(SEt)'C02H, m. p. 134— 13u°, is produced from o-thiocyano- 
benzoio acid, ethyl iodide, and potassium hydroxide in alcoholic 
solutions ; the ethyl ester which is first formed is an oil, b. p. 
152-153°/10 mm. Cl. T. M. 


[Preparation of 8-Carboxymethylthiolnaphthoio Acid.] 
F.uiflWEEKE voRM. Meister, Lucius & BrC'nixg (D.E.-P. 198050).— 
^-Carhoxymethyllhiobufphtkoic acid, colourless 
leaflets, m. p. 175—176°, is prepared by treating 
the diiizo-derivative of 8-aminonapbtboic acid 
VCOjH successively with potassium xanthate and 

\_/ sodium chloro,acetate. Blue colouring matters 

are produced by heating this substance witli aqueous alkali hydroxides, 
nitrobenzene, acetic anhydride, acid sulphites, thiosulphates, or 
sulphur; these dyes are suitable for the hyposulphite vat (compare 
this vol., i, 451, and preceding abstract). G. T. M. 


Preparation of 3-Hydroxy-(l)-thionaphthen-2-carboxylio 
Acid. Kalle and Co. (D.R.-P. 196016. Compare thi.s vol., i, 451). 
—A good yield of 3-hydroxy-(l)-thionaphthen-'2-carboxylic acid is 
obtained by heating at 150 — 200° a mixture of phenylthioglycol-o- 
carboxylic (o-carboxymethylthiobenzoic) acid and sodium hydroxide, 
and acidifying the product at the ordinary temperature. If the 
mixture becomes heated, carbon dioxide is evolved, and 3-liydroxy-(l)- 
thionaphthen is produced, G. T. M. 


Preparation of Indoxyl and its Derivatives. Leon Lilienfeld 
(D.R.-P. 195352). — Comparative experiments on Heumann’s indigo 
synthesis have shown that the addition of magnesium powder to the 
alkali fusion of phenylglycine and its homologues considerably 
increases the yield of iiidigotin. Thus a mixture of pota.s.sium phenyl- 
giycine, sodium and potaa.sium hydroxides, and barium oxide furnished 
VOL. xciv. i. 3 i 
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only 27% of indigotin, whereas the addition of magnesiiim raised ft 
yield to 60%. G. T, jj * 

Preparation of Tri-, Tetra-, and Hexa halogenated Dj,;- 
atives of Indigotin. Gesellschapt fur Cdemische Isrosijre,, 
Basel (D.E.-P. 195085 and 196291. Compare this vol., i, 595,^ 
Chlorodibromoiniigotiii, Cjell^O.^NjClBrj, is obtained by beating cMejj 
indigotin with bromine in nitrobenzene at i2b— 228 , Witii a latjet 
proportion of bromine, a chlorotribromoindigotin, CisHjOjNjCllir, i, 
produced. These products give leuco-denvatives m the byposulphit, 
vat, which dye cotton in bright blue shades of extraordinary fasiMg, 

p-Dichloruindigotin, prepared from A-cbloro-d-aminobenzoic atjd 
when heated at 226“ with bromine in nitrobenzene solution, gives t» 
to a dic/dorotetrabromoindigotin, which yields a yellow leuco-dermtijt, 
When p-dibromoindigotin is employed in this reaction, kmirmn- 
indigotin is obtained. G, T. JI. 

Preparation of Succinylealicylic Acid and ita Methyl 
Homologues, Farbenfabriken vorm. Friedb. Bavek ct Co, (D.Pk.p, 
lS663i).—SuccingMicglic add, C2H,(CO-O'C5H4-C02H)j, whitj, 
tasteless, colourless needle.s, m. p. 176—178“, produced by the ictet- 
action of succinyl chloride, salicylic acid, and dimethylaniline in 
benzene solution, di.«solves very sparingly in water, and is only 
slightly soluble in cold alcohol or glacial acetic acid. 

Sucdngl-o-cresotic add, C,2H^(CO*O’CgH5hle'C02H)g, tasteless, 
crystalline powder, m. p. 163—164“ Sucdngl-m-cresotic mid, m.p, 

J95 1973^ and sucdnyl-f-cresotic add, colourless crystals, m. p, 

J93 1950 prepared by the foregoing reaction, and resemils 

the preceding compound. G. I, JI. 


Arylsulphonated Acetonitriles. II. Condensation of thi 
Nitriles with Aromatic Aldehydes and with Amyl Nitrite aac 
Sodium Ethoxide. Jui.ifs ThOoek and Aeolf Peochkoiv [J.p 
Chm., 1908, [iil 78, 1 2.3-1 38).-The similarity between a^l- 
sulnhonated acetonitriles (Abstr., 1900, i, 336, 870 ; this vol, 1, 633), 
on the one band, and ethyl acetoacetate, ethyl cyanoacetate, or beczyl 
cyanide, on the other, is further illustrated by the readiness vitli 
which the nitriles condense with aromatic aldehydes and with amyl 
nitrite and sodium etho.vide. Tlie RSO^ group m comhmation with 
a nitrile group has much the same effect on the methylene group as 
carbonyl and carhethoxv radicles. The condensation with aldehydes 
takes place readily in the pre.sence of a few drops " 

hydroxide; the reaction i.s of the typo + 

R' = Pb, yellow needles, 146 ; IlaPh, K H’OMe 

ldle,^14 ' ; K = o.CV,U,-OH, «'=?-CeH,M^52“; E = e-0A 0^ 

K' = p-Wle, yellow needles, 110“; R =p-C„H,'N 02 , K -f> i 
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Ullow needles, 198°j R — Ph, R — 122°; R-o-OjH^'OH, 

h'^RC H microcrystalline needles, 173°; R = o-CgH,'OMe, R' = 
Empale yellow needles, 117°; R=;p-C„H,-NOj. R' = /3 
needles, 187°; R = C8H5 -CH:CH, R' = j 8-C,„H„ yellow needles, 
hr" B = Ph. R' =i>-C,H^Br, large needles, 119°; R = o-C(H,'OH, 
R' = ^C.H,Br, needles, 143°; R = o-C„H^-OMe, R'=p-C5H^Br, yellow 
needles, 146°; R=;)-CgH^-N02, R'=;) CjH,Br, yellow needles, 210°; 
RcCjEj-OHICH; R'=p-CaH,Br, yellow needles, 176° 

■ The condensation between the arylsulphonated nitriles, amyl nitrite, 
bud sodium ethoxide may be represented by the equation CjH^ONO + 
RSOo-CIIj-ON + NaOEt CjHjiOH + EtOH + NaO-N:C(SU2R)ON, 
the methylene hydrogen atoms being replaced by the bivalent oxime 
poup. 3'he free oximes are obtained when the sodium salts are 
decomposed with hydrochloric acid. The following oximes (isonitroso- 
compounds) have been prepared; R = Ph, colourlcs.s crystals from 
water, 140°; R=p-C„H^Me, colourless crystals, 129°; R = ^-Cj„H», 
B0“; E=p-C„H,Br, 163°. J, J. S. , 


Synthesis and Properties of /3-Hydroxy-/3-7/i-tolyl-a-ethyl- 
propionic Acid. E. Grishkewitsch-Trochimowskt {J. Rues. Phye. 
Vkm. Soc., 1908, 40, 761 — 769). — Elkyl p-hydroxy ji-ax-tolyl-a-elhyl- 
^i-opionate, C5H^Me'CH(OU)'OHEt*CO.^Et, prepared by the action of 
line on a mixture of ethyl o-bromobutyrate and m-tohialdehyde, is a 
viscous, colourless liquid, b. p. 187-5 — 188°/31 mm., and has the 
normal molecular weight in boiling ether or freezing benzene. 

The acid, CeH,l&:e-CH{OH)-OHEt-CO„H, separates from water in 
joloiirless, acicular crystals, m. p. 109-5 — 110°, and exhibits normal 
sbullioscopic behaviour in ether. When boiled with 10% sulphuric acid, 
the acid decomposes in two Ways: (1) giving CO.j,H20 and a-m-fofyf- 
i*-Ju(yfene, C^H^Me'CHlCHEt, which is a colourless, mobile liquid, 
h. p. 208°, D’® 0'8901, n'® 1-5365, and forms the dijmniefe, CjjHj^Brj ; 
[2) giving m-toluio acid, which probably results from m-tolualdehyde 
jhtained by decomposition of the acid according to the equation : 

C,H4Me-CH(0H)-CHEfC02H = CgHj-CO^H + C„H,Me-CHO. 

The potassium, OjjHjjOjKjHjO, barium, {Cj,Hjj03)2Ba,8H20, 
'oppsr, silver, C,2H^^03Ag, irtm, lead, ziric, and platinum salts of the- 
icid were prepared. 

The properties of the acid are compared with those of jS-hydroxy- 
3-p-toIyl-a-ethyIpropionio acid (compare Mazurewitsch, Abstr., 1907, 

. 623). T. H. P. 

Action of a Mixture of Ethyl Bromoaoetate and p-Toln- 
ildehyde on Zinc. Synthesis of jS-Hydroxy-zS-p-tolylpropionic 
Acid. W. Axdhiewskt (/. Russ. Rhys. Chetn. Soc., 1908, 40, 
^^6 — 782), — Ethyl ^-hydroxy-fi tp-tolylpropianate, 
C3H,Me-CH(0H)-CH2-C02Et, 

>btained by the action of zinc on a mixture of ethyl bromoaoetate and 
o-tolualdebyde, is a yellow, viscous liquid, b. p. 178 — 1S0°/19 mm. 

The corresponding add, C6H4Me-CH(OH)-CH,-C02H, separates 
rom aqueous alcohol in acicular crystals, m. p. 94 — 95°, and has the 
lormal molecular weight in boiling ether. The potassium, silver, and 

3 i 2 
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larium ( + 2H5O) salts were analysed, and the ammonium, mercMv 
zinc, copper, iron, lead, and nickel salts prepared. i’ 

When boiled with 10% sulphuric acid solution, the jcia ,5 
decomposed mainly in accordance with the equation : 

O8H,Me-CH(OII)-CH5-CO5H = H2O + CjH4Me-CH:CH-C0,H, 

yielding p-methylcinnamic acid, a small part of which nnietgjjj 
further decomposition with formation of p-methylstyrene, 

and carbon dioxide. When subjected to dry distillation at 130”, the 
acid decomposes into water and p-methylcinnamic acid (compare 
Bronstein, Abstr., 1907, i, 848). T. H. h. 

Preparation of Aromatic o-Hydroxyaldebydes. HuooWeh 
(D.R.-P. 196239).— A solution of a salicylate when shaken with sodium 
amalgam slioivs no apparent change, but when boric acid is first 
added, the introduction of the amalgam develops immediately an 
odour of salicylaldehjde. 

When jo-toluidine is also present, o-bydrcxybenzylidene-p-tohidine 
is produced. The reduction may l» carried out elcctrclytically hy 
usinv a mercury cathode and a solution containing a sodium salt. 

” G. T. M, 

Derivatives of Phenyl a-Naphthyl Ketone. E. Cauib 
(livU. !<oc. chim., 1908, [iv], 3, 916-919).-When an alcoholic solu- 
tion of phenyl a-napblliyl ketone is treated with sodnim amalgam, it 
yields pheHyUnaphth/karbinol, which crystallises’ from alcohol iu 
white oithorhombic [.risius, m. p. 85°, and gives a violet coloration 
with Milphuiic acid; the benzoyl derivative, m. p. 106”, crystallises 
from alcohol in colourless plates, giving a violet coloration ivitti 
sulphuric acid. The oxime of phenyl a-naphthyl ketone, de-'cribed kv 
Snie^ler (Abstr., 1884, 1182) as a yellow oil, when prepared by the 
actio'll of hydroxylamine 011 the ketone, with the addition ol nine 
chloride, forms white, silky needles, m. p. 73”, and gives an orange 
coloration with sulphuric acid, "iho phenylhydrazoM, rn.p. 189 .forms 
a yellow mass, which reddens on exposure to air and gives a green 
coloi-atiou with .sulphuric acid. 

Formation of Oximes. Urio Gbassi 
3-o_4(i) — 'the formation of f-meiithoncoxime troni t- ,1,, 

f.ee hydroxvlamine is accelerated by raisirjg the ‘e-perature »d^U 
by inen using the proportiou of alcohol m the solution. ' J ; 
Se optical lu-t.vity of the solut.or; ^ 

increasing, as it should do wcio the oxime “ ’ employed were 

due to inversion of the menthoce, stnee t e s ^ proportion of 
quite neutral to litmus and „ ion ^ The author 

alcohol present w.is too small to pr^uce compound, which 

therefore assumes the formation of annlogom 

is piohably a simple additive compound, 0 ammonia witt 

to those formed hy the "“'P''*^"^j,ooP,p^ound then pass« 

- ^ • - - well W 


aldehydes, and stable at low temperatures^ 
into the oxime by a process of dehydration 


which may 
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lerated by rise of temperature or by alcohol. Some of the solutions 
menthone and hydroxylamine were found to attain a final rotation 
Vior than that calculated for the oxime from the values given by 

Beckmann (Abstr.. 1889, 721). _ 

fl'ith regard to the acceleration of the formation of oximes by 
, jiydratin" agents, it is found that camphoroxime is formed much 
more rapidly in absolute alcohol containing anhydrous sodium sulphate 
Shan in absolute alcohol alone. 

The distribution of hydroxylamme between two ketones has been 
studied in 94% alcohol at 35°. Under these conditions, hydroxylamine 
combines with acetone in preference to menthone, but acetone in large 
excess is unable to remove hydroxylamine from menthoneoxime, at 
any rata in neutral solutions. Even oximes, such as that of pinacolin, 
which Stewart’s investigations (Trans., 1905, 87, 185, 410) show to 
ho the weakest, resist energetically the action of other ketones. 

T. H. P. 


2 ' : 4 '-Dihydroxyhydrochalkone. Guido Baegelli.ni and M. 
Mabantonio {Atti R. Actad. Lincei, 1908, [v], 17, ii, 119 — 125). — 
: 2' ; ^ -Dikydroxyhydrockalkone [o : ^-dihydroxypKenyl phenyhlhyl keiom], 
'CH 2 Ph‘CH 5 'CO'C 5 H 3 (OH) 5 , prepared by the condensation of hydro- 
cinnamic acid and resorcinol in presence of zinc chloride, crystallises 
from dilute acetic acid in needles, m. p. 88°, dissolves in alkali 
hydroxide solutions or in concentrated sulphuric acid, giving pale 
yellow solutions, and in aqueous solution gives a yellow coloration 
with ferric chloride. The acetyl derivative was obtained as a pale 
yellow resin which could not be purified. The mononwthyl ether, 
CjjIIjjOj, crystallises from water in white needles, m. p. 74 — 76°, and 
the dimethyl ether, CjjHjjOj, from dilute acetic acid in long needles, 
m. p. 103 — 104°. The oxime, CjjHjjOjN, crystallises from benzene as 
a white powder, m. p. 171 — 172°. The ketone is not attacked when 
heated tor several hours with potassium hydroxide solutiou 

(compare Weisl, Abstr., 1905, i, 904 ; Finzi, Abstr., 1905, i, 906). 

2' : i'-Dihydroxychalkone [o : p dihydroxyp/unyt styryl ketone\ 
CHPh:CH-CU-C„H3{()H),, 

prepared by the condensation of cinnamie acid and resorcinol in pre- 
sence of zinc chloride, crystallises from water in needles, m. p. 175°. 

T. H. P. 


Coloured Hydrohalides of Unsaturated Aromatic Ketones. 
Luigi Fhancesconi and G. Cusmano {Gazzetta, 1908, 38, ii, 70 — 97). 
— The authors have prepared a number of aromatic ketones contain- 
ing various substituent groups and from one to four double linkings in 
different positions with respect to the carbonyl group. The ketones 
have been subjected to the action of dry hydrogen chloride, the deriv- 
atives obtained being unstable towards water (compare Baeyer and 
Villiger, Abstr., 1901, i, 659 ; 1902, i. 355 ; Vorliinder and Mumme, 
-Abstr., 1903,- i, 496; Straus and Ecker, Abstr., 1906, i, 859). 
Certain of the ketones containing three double linkings have been 
treated with bromine, the addition of which is only partial in some 
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cases and total in others ; the behaviour of some of these bro 
atives towards hydrogen chloride has been studied. 

Methylvanittylideneacetone, CH3‘CO‘CH;CH-CjHj(OM0) 
by the interaction of methylvanillin and aqueous acetone in 

of sodium hydroxide or by methylating vanillylideneacetone 

from ethyl acetate in yellow needles, m. p. 1 68°. ’ 

Benzylidenecinnamylideneacetone (compare Scholtz Absti- i on 
368) hasm. p. 109—110°. ' ’ i, 

Anisylidmecinnamylidtmactlone, 

OMe-CjHj-CHrCH-CO-CHrCH'CHICHPh, 

separates from a mixture of ether and ethyl acetate in noi 
crystals, m. p. 138°. ^ ^ 

Piperonylidenecinnamylideneacetone, 

CH,<|J>C,H3-CH:CH-CO-CH:CH-CH:CHPh, 

is deposited from ethyl .acetate in shining, pale yellow crystals a 
127°. ’ * f’ 

MethylvanillylidejucinnamylideHeacetone, 

C,iH3{OMe).j-CH;CH-CO-CH:CH'CH;CHPh, 

crystallises from ether in pale yellow leaflets, m. p. 110°. 
Salicylideneciiuiamylideneacelone, 

OH-C„H,-CH:CH-CO-CH:CH-CH:CHPh (1), 
obtained by condensing salicylaldehyde with cinnamylideneacetone ia 
presence of sodium hydroxide, crystallises from chloroform in 
yellow leaflets, m. p. 163°. ™ 

YaniUylidenecinnamylidmeacetone, 

OH-C„H3(OMe)-CH;CH-CO-CH:CH-CH:CHPh(l), 
obtained only in small quantity, is a pale yellow compound. 

It would be expected that ketones of the type 

cur:ch-co-ch:ch-ch:chr 

would yield two dibromides, OHRBr-CHBr’CO’CHICH'CHICHR 
and CHPilCH'CO'CHBr-ClilCH-CHRBr, and two tetrabromides 
CHRBr-CHBr-CO-CHBr-CHlCH-CHRBr and 

CHR:CH-CO-CHBr-CHBr'CHBr-CHRBr. 


By the action of two or four atoms of bromine on anisylidenecin- 
namylideneacetone or piperonylidenecinnamyliiieneacetone, however, 
only one di- or tetra-bi oinide coiibl bo isolated. Like the unsaturated 
aromatic ketones tbernselvc.s, the dibromides and monohydrobromides 
of ketone.s of the type of dibeiizylideneaeetone give colorations with 
concentrated siilpliui ic acid, but no coloration i.s given by the coloured 
tetrabroniides or dihjdrobroraides. A coloration is hence only ob- 
tained when an ethylene linking is present, and when it is next to the 
double linking of the carbonyl group. From their ability or inability 
to give a coloration with sulphuric acid, it is therefore possible to 
decide the constitution of the tetrahalogenated derivatives, and, since 
these, with one exception, give no coloration, they must have the 
structure CHRBi-(;il Br-CO-C’HBr-CHlGH'CHRBr ; dibromides of 
either of the constitutions given above would give a coloration wit 
sulphuric acid, .so that in their case the structure cannot be settled. 

AnisylidenecinTiamylideneacetom dibromidt, C'jjHjjOjBrj, m- P- 
135 — 136° (decomp.), does not increase in weight or become colours m 
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contact with dry hydrogen chloride, but gives a peacock-blue coloration 

,fith concentrated sulphuric acid. The Mrabromide, 0jcH,50jBr.p m. p. 

^147°, which gradually gives a violet coloration with sulphuric 

acid was obtained together with another compound, m. p. 131 — 133°, 
fVip nature of which was not determined. The hexabromide, 
S^iABrc 

separiiting from ether as a white, microcrystalline powder, m. p. 144°, 
and gradually giving a violet coloration with sulphuric acid, was 
obtained together with a whitish-violet, microcrystalline powder, m. p. 
172-5°. 

piperonylidemeinnaimjlideneacetme dibromide, CjcHjjOjjBrj, separates 
from chloroform in faintly yellow, microscopic crystals, m. p. 
149—150° and gives an intense coloration with sulphuric acid, but is 
not affected by hydrogen chloride. The tetrabromide, OjcHjjOjBr^, 
m. p. 147 — 148°, obtained as a white powder becoming faintly rose-red 
in the light, gives no coloration with either sulphuric acid or hydrogen 
chloride. The hexabromide could not be prep.ared, an unsaturated 
compound derived from the hexabromide by elimination of hydrogen 
bromide being obtained. 

The following hydrochlorides were prepared by the action of dry 
hydrogen chloride on the various ketonos. They are all unstable in 
presence of water, with which they give the original ketones. 

Benzylidemacelone hydrochlwide, C,cH|„0,HCl, dense oil ; the 
dihydrochloride, C,5H,jO,2HCl, obtained by cooling with ice and salt, 
forms a dense, reddish-brown oil. 


Salicylylidmeacetont hydrochloride, OjjITjjOj.HCl, is a dark reddish- 
violet oil ; the dihydrockloride, C](|Hi(,02,2HCI, forms an orange-yellow 
powder. 

Anisylidemacelone hydrochloride, C,jHj,Oj,HCl, is dark green, and 
the dihydrochloride, OjjHj205,2HCl, an oi-ange-yellow powder. 

VanUlylidenecuetone hydrochloride, CuHj,,03,HCI, has a dark pea- 
cock-blue colour, and decomposes slowly in tlie air, giving the ketone. 

ihthylvanillylideneacetone hydrochloride, C,2Hjj03,HCl, has a 
garnet-red colour. 


Cinnamylideneacelone hydrochloride, CjJTijO.HCl, forms a semi- 
fluid mass with metallic, yellow leflection. 

Benzylidenepiperonylideneacetone hydrochloride, C,8H,j03,2HCl, re- 
sembles colcothar in appearance. 

Benzylidenecinnamylidexieace.tone hydrochloride, GjjHj30,2HCl, is a 
peacock-blue compound, aud the free ketone dissolves in concentrated 
sulphuric acid, glviug a cochine.al rod solution. 

Anisylidenecinnamylidencacetone dissolves in concentrated sulphuric 
aci , giving an intense peacock-blue colontiou, and forms two hydro- 
chlorides ; the dihydrochloride, CjoH, 5(42,2 HCl, wliieb is a green powder 
dark^rfy ^ and the trihydrocklonde, which is 

Piperonylidenecinnamylideneacetone forms a dark violet solution in 
hydrochloride, C,oHj,03,2HCl, m. p. 97" 

Th f h ^ green powder with metallic lustre. 

hv ^ owing general condusioDs are drawn from the results obtained 
y e authors and by Vorlander and Mumme {loc. cit.). 
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With ketones of the typesGHR.OH-CO’R, CHR.CH’CH!CH‘C0'P 
chr:ch-co-oh:chr, chr:ch-ch:oh-co-ch:chr, 
chr:ch-cu:ch-co-ch;ch-ch;chk, 
where R represents a substituted ai yloralkylresLdue,theniimbevof no], 
of hydrogen chloride added at the ordinary temperature is, in peneral 
the same as the number of double linkings in the a^-position. Buttle 
reaction is influenced by the substituent groups of the ketone molecule 

It, in dibenzylideneacetone, which unites readily and in 
molecular proportions with hydrogen chloride, the two hydrogen atoms 
combined with the carbon atom adjacent to the carbonyl group a,e 
replaced by methyl groups, no definite addition of hydrogen chlotiiie 
occurs either at the ordinary temperature or at 0°. The introduction 
of methoxyl groups into the ketone molecule also favours the combina- 
tion with hydrogen chloride. Tho substituent groups also influence 
the colour of the hydi-ochlorides, which, with colourless ketones, arc 
yellow ; with yellow ketones containing one double linking and of tie 
lype of benzylideneacetone, red, and with ketones containing twoot 
three double Unkings, green. 

The formation of two scries of compounds, one stable and colourless 
and the other unstable and coloured, by the action of halogen bydracils 
on unsaturated aromatic ketones cannot be explained either by a 
difference in the positions assumed by the atoms in the molecule or by 
a different spacial arrangement of the atoms. The colourless, stable 
derivatives beliave like additive halogen compounds, and are formed 
according to Thiele’s law (Abstr., 1899, i, 554), the application of 
which to ketones of the types under consideration shows that, if the 
addition of the hydracid is effected successively, it can only result io 
the formation of derivatives with one mol. of the acid for ketones with 
only one double linking and of derivatives with two mob. of acid in 
the case of ketones with two double linkings. The unstable, coloured 
additive derivative.s are formed by the engaging of the partial valencies 
due to the double linking, without any movement of the latter, thus; 

C U -CHICH'tcC-CH, 


Cl 


II 

0 


H 


of the reaction of 

T. H. P. 


These compounds hence represent the first 
addition of the halogen hydracids, 

Kawa Root fof Piper methysticum]. E. Winzhelmes (irci, 
Pharm., 1908, 240, 338-3i;5).-Besides confirming 
the results of Poineranz, the author has mainly , 

constitution of yangonin. The root contains : resins, 

23°/ acids, 77% esters); methysticin. 030%; f 
yangonin, 0-184%; an alkaloid, 0-032%; two 
amorphous acid, insoluble in water, O'T— 0-8%, and sug . 
sticin has the constitution as.signed to it A, 

CH.;0 •aH,-Cli:CH-CH :CH-CO-CH.,-CO,Me 
or a very similar one, since methysticol, obtained from it, is 
to be identical with piywronyleneacetone, 

cHj:o.;c,H3-ch:ch-ch:ch-co-ch3, 
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levioiisly synthesised by Scholtz. The phenylhydraz&ne of methysticol 
melts at 152— 152'5“ ; the p-bromophmylhydrazone at 162—163'’; the 
smioarhazone at 199 — 199-5“; bmzylidenemMhyzticol, CjjHjjO,, at 
its phenylhydrazone at 187-5 — 188°, SLnd pipzronylidene- 
vietliystieol at 195 — 195-5“. iji-Methysticin is, like methysticin, an 
ester of methystic acid; pale yellow leaflets, m. p. 113—114“; the 
.analytical results are doubtful. 

Yangonin (1) has the composition C,jH„Oj (and not CijHjjOj, or 
C HjOj, as previously supposed).. It contains two methoxyl groups, 
and appears to be a lactone ; potassium hydroxide transforms it into 
yangonie acid (II), needles, m. p. 126 — 126-5“ At its melting point, 
or in boiling alcohol, this acid loses carbon dioxide, being converted 
into yangonol (lll)i yellow leaflets, lu. p. 92 — 92-5“. When yangonic 
acid is heated with acetic anhydride, acelylyangonic acid (IV), m. p. 
210°, and acelylyangonic lactone (V), m. p. 131 — 132°, are formed. 



OH-^ 1^ *<-OH 

°^H>CiA-OH 

(I.) 

(11.) 

(III.) 

OMe .COjH 

OMe CO 

OAc>^‘2^«<6 


(IV.) 

(V.) 

(VI.) 


Yangonol forms a monobenzoyl derivative (VI), yellow plates, m. p. 
103°. On fusion with potassium hydroxide, yangonin yields a small 
quantity of a crystalline acid, m. p. 210 — 21 1“, free from methoxyl 
and probably having the composition It is regarded as being 

derived from yangonic acid (like benzoic from cinnamic acid) by the 
elimination of -CH1CH-; if this is so, the formula for yangonin may be 

further resolved into G. B. 


Binuclear Quinones as Chromogens. Hekj[.\n Deckek 
(AnnaUn, 1908, 302, 320 — 324). — Of the six formulte below, only 
I, III, and VI can form indigoid dyes according to Friedliinder’s view 
of these substances. 


0 
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(IV.) 

(V.) 

(VI.) 


Nevertheless, two strongly coloured derivatives of (II) have now 
been obtained (see following abstract), and the strong dye, cedriret, is a 
derivative of (IV). The author proposes therefore to group all such 
substances under the name of “ binuclear quinonoid dyes.” The 
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thA term quinonoid must widened to iicjjj 

:s.. ' . • «»“p. *■ X"’ ” ■'v, i 

..taUUtrf <« ““ 

■ J- hv n. bivalent imine or hydrocarbon omnn 

oxygon atom IS disp d^y^ between tk 

The b'B"c)ear q In this new group, the dy, 

Skuco-cionudslrnf two reciprocal systems oJ oonjugated^denh,, 
linkings. 

nf- Naohthol Derivatives from Papaverine and 

Formatron of Naphmo^f 

the 1903 362, 305— 319).— Decker and Dnnint's 

Deckm (innaie) , > that the phenolic compound, 

/\/\ /XoMe m.” p. 180°. formed by the action »[ 

1 l_l 'oMe alkalis on papaveriniiimmethylhaloidthas 
OMel /\^ / \/ " the annexed constitution (this vol.,i, 304) 
OH is now confirmed, and the mechanism o[ 

. t it is formed U discussed, 

the reaction by whi thoxyphenyl-a-naphthol gives a light 

6;7.Dvmethoxy.2. «p-d.m^b^.^yP^.^^^ violet when heated, 

green coloration couples with a-diazonaphthalenes, 

forms crystalline a . • > The peniarnethoxy-mifiwi, 

forming insoluble, brown.sh-.ed formed by the 


OMe!\/)\/-\/ 

OMei L - V /D-'i® 


■cd nao-uyes. luo 

0 .,H,(OMe) 3 -C„H,(OMe).j. formed by .. 
action of methyl sulphate ami alkali u 
the iiaphthol, crystallises in wliite leadets, 
m. u. 162—163°, and sublimes unchanged. 
The blue dye, formed together with tetra- 

methoxyplieuylnaphthol by “ 

alkalis on papaverinium methyl haloids m 
presence of air, or by the action of air 
on the impure naphthol containing 

^ . '-rxSt’ ag^tron ThetapS 

naphthol or by the action o »• have the annead 

in alkaline or acid solution, glistening mass re- 
constitution. ,,'h, m p 225— 235°, gives a greo" 

with reducing agents, oota-sium hydroxide in 

When boded wuh alcoholic apparatus, 

an atioo.=phere of ■ .m,, evolves mc*j'' 

l.phenyUM«i«®>‘y'‘“ S.of which is 
amine and yields ^ 

solutions, form's a 2^^^ 

«.*. rtVrl Arrtforin. 


0 


0 ^) 


,pll 


iph 
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The Replacement of a Sulphonic Group by Hydroxyl in 
f^ronuinone-a-sulphonic Acid and its Derivatives. Faebbs- 
, ikbn voEU. Friedr. Bayer & Co. (D.R.-P. 197649).— It has been 
that by heating anthraquinone-a-sulphonic acid and its more highly 
onated derivatives with aqneous sodium carbonate at 190 — 200°, 
‘h ^sulphonyl groups in a-positions are replaced by hydroxyl. Anthra- 
" . . 5. and -1 : 8-disulphonic acids yield respectively anthrarufin 

^nd ehrysazin, with small quantities of l-hydroxyanthraquinone-5- and 
8 sulphonic acids as intermediate products. Anthraquinone-a-sulphonio 
ctd itself furnishes erythrohydroxyanthraquinone. G. T. M. 


Preparation of Hydroxyanthrarufln and Hydroxyohryeazin. 
Fabbwerkb vorm. Mbistee, Lucius Bruning (D.R.-P. 196980).—!. 
1 • 2 ■ 5-Trihydroxyanthraquinone is readily obtained by heating 
anthrarufin with a mixture of sodium and potassium hydroxides in the 
presence of water and sodium nitrate. The employment of the 
mixture of alkali hydroxides gives a much better result, the oxidation 
to the trihydroxy-derivativo being complete and without production of 
1 : 2 ; 5 : 6-tetrahydroxyanthraquinone. G. T. M. 


Preparation of 1:6- and 1 : 8-Hydroxyanthraquinonesul- 
phonio Acids. Faebeneabriken vorm. Friedr. Bayer & Co. 
(D.R.-P. 197607). — When heated with a mixture of calcium hydroxide 
and waterat 140 — 150°, I ; 5-and -1 •.8-anthraquinonedisulphonic acids 
are readily converted into l-hydroxi/anlkraquinone-5- and -S-sulphcmic 
acids, which are obtained in the form of their sodium salts. G. T. M. 

Preparation of Hydroxyanthrarufln and Hydroxychryaazin. 
Faebwerke vorm. Meister, Lucius & Bruxing (D,R.-P. 195028). — 
1:2; i-Trihydroxyantkraquinme {hydroxtjanlhrarujin), m. p. 273 — 274°, 
iriacetyl derivative, m. p. 228°, was obtained by fusing anthrarufin with 
sodium nitrate and aqueous sodium hydroxide at 180 — 185°. 1:2:8- 

Trihydroxyanthraquinone {hydroxychrysazin), orange needles, m. p. 230°, 
triacetyl derivative, m. p. 219°, was obtained under similar conditions 
from ehrysazin. G. T. M. 


Preparation of Complex Dianthraquinonyldiaminoanthra- 
quinones. Badische Axilin usd Soda-Fabkjk (D.R.-P. 197554. 
Compare this vol., i, 456). — Complex anthracene colouring matters 
suitable for vat-dyeing are produced by condensing the amino- and 
diamino-anthraquinones with ;8j3-dihalogenated authraquinones con- 
taining the two halogen atoms in different rings. 

Di-V -ant}\,Taquinonyl -% : G-diaminoaHlhi'aquiitone is obtained by 


Lco-1 j 


condensing 2 : 6-dichloro- 
anthra'jninone and 1- 
annDoanthra(|uinoDe with 
anhydrous sodium acetate 
and cuprous chloride in 
boiling nitrobenzene. 


CO CO Similar compounds are 


I 

/■ 

\. 



produced from 2 : 7-di- 
bromoanthraquinone and 
1 - aminoanthraquinone, 
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and 2 ! 6-dichloroanthraquinone and 1 : 5-diaminoantliraqnii,o^g . 
dissolve in concentrated sulphuric acid to green solutions' • 
furnish yellow or brownish-r^ lenco-derivatives in the hyposn] 
vat. 


Preparation of p-Dibromoanthrarufin- and Dibromochrysa • 
diaulphonio Acids. Paebenfabuiken voem. Feieds. Bayes 
(D.R.-P. 197082). — The sodium hydrogen salts of anthraruliiiH- 
sulphonic and chrysazindisulphonic acids when treated with brom' ' 
in aqueous solution furnish the corresponding salt of dibromoanth 
rufindisulphonic and dibromochrysazindisulphonic acids, which h 
respectively the formulae : ® 


Br OH OH OH 



These products are yellow, crystalline salts moderately soluble ij 
water. G, y, jl 


Preparation of Phenanthroanthraquinone. Faebweeke you, 
Meister, Lucius <t Bbu.nikg (D.R.-P. \^ i ' m ).— Ph $ mnthrmnlhn - 
guinone, yellow needles, m. p. 231°, is obtained by heating equal parts 
of phenanthrylbenzoyl-o-carbo.'iylic acid and phosphoric oxide at 150’ 
until the product is no longer soluble in aqueous alkalis. The crude 
quinone is dissolved in the form of its dihydro-derivative by alkaline 
hyposulphite and re-precipitated from this solution by aerial oxidation, 

G. T. M. 


Preparation 

Fabbenfabeiken' 




OH 


HSO3I 


-CU- 

-co- 


OH 


of Diaminoanthraruflndiaulphonic Acid. 
VOEM. Friedk. Bayee it Co. (H.E, P. 195139).— 
Viaminoanthrarvfindisulphonk acid, blue 
needles, is readily obtained by stirring 
togetlier sodium p-dibromoanthraruliLdi- 
■sulphon.ate, aqueous ammonia (20%), and 
a small amount of copper powder at 
30 — 40°. Other halogenatcd antlira- 


\/ 

HH 


quinonesulphonic acid.s behave in a similar manner. 


G. T. 31. 


Condensation of Quinizarin with Aromatic Amines. Eogess 
GEAN nsiouaix {(.'hem. Zentr., 1908, i, 2178 — 2179 ; from Ken. Gin. Mat. 
color, 1908, 12, 37 — 39). — Quinizarin is readily leduced to leueo- 
quinizarin by moistening it with alcohol, dissolving in very dilute 
sodium hydroxide solution, and treating with sodium hydrogen sulphite 
at the boiling temperature. It crystallises in yellow to orange 
needles, m. p. 155°. 

1 : o-Toluidino i-hydroxyanthraquinme, 

CoHu<cO>C,H3<^-« 

is prepared by heating leucoquinizarin with o-toluidine and ace ic 



ORGANIC CHEMISTRY. 


809 


■1 * 120—125°; violet crystals, m. p. 166“. The acetate is a 
violeVblack, crystalline substance, m. p. 149“ 

I I ni-Q-toluidinoanihraqumom, 

■ r TT H <NH-C,H,Me 

, by heating leucoquinizarin with o-toluidine, acetic acid, and 

h -drous boric acid ; it crystallises in small, dark brown needles, 
“ ^ ,^930 11,6 di-m toluidine derivative of quinizarin, prepared in 

^simiUr manner, crystallises in small, dark bine needles, m. p. 183“, 
!nd the ii-diethyl^-phenyUnediamine derivative, nearly 

K]. ck needles, in. p- 234—235°. The mono-^-toluidine derivative is 
• ofet-blacb, m. p. 183°; (fi-p-Iofuidtne derivative, m. p. 218°. 


Preparation of Alkyl Camphorates. J. D. Riedel (D.R.-P. 
196152. Compare this vol., i, 352). — Inactive camphoric acid, like its 
dextrorotatory constituent, reacts in alkaline solution either with 
methyl sulphate or the alkyl arylsulphonates to furnish its normal 
esters. Methyl AUampliorale, colourless oil, D 1-073/22“, and b. p. 
145— 147720 mm., is thus obtained by adding alternately potassium 
hydroxide and methyl sulphate to an aqueous solution of potassium 
(/fcamphorate. 

Preparation of isoBornyl Esters of the Patty Acids from 
Pinene Hydrochloride or Hydrobromide. CnEMiscHE Fabrik 
vox Hiyden Akt.-Ges. (D.R-P. 196017. Compare this yol., i, 351). 
— isoBornyl esters of the fatty acids are produced by heating together 
pinene hydrochloride or hydrobromide, the requisite mineral acid, and 
a zinc salt of some acid, other than a halide or an oxidising agent. 
Thus isobornyl formate is derived from pinene hydrochloride, formic 
acid, and anhydrous zinc sulphate. isoBornyl acetate is produced by 
the interaction of pinene hydrochloride, acetic acid, and zinc p-toluene- 
sulphonate. Gr. T. M. 

Preparation of the isoBornyl Esters of Patty Acids from 
Pinene Hydrochloride or Hydrobromide. Chemische Fabrik 
vo.v Heyden Akt.-Ges. (D.R.-P. 194767. Compare this vol., i, 351). 
— Although zinc chloride and other metallic salts, such as cobalt or 
cuprous chloride, when heated separately with pinene hydrochloride 
and glacial acetic acid, give rise only to small yields of isobornyl 
acetate, yet when a mixture of the zinc salt and that of another heavy 
metal is employed, a good yield of the required ester is obtained. 

Thus good yields of isobornyl acetate are obtained by boiling a 
mixture of pinene hydrochloride, glacial acetic acid, and zinc chloride 
with cuprous, cupric, ferrous, aluminium, cadmium, cobalt, or nickel 
chloride. isoBornyl formate results in a similar manner from pinene 
hydrochloride, formic acid, manganous chloride, and zinc chloride. 

G. T. M. 


Terpenes and Ethereal Oils. XOIV. The Penchone Series. 
Otto Wallace [with Paul Vivck) {Armalen, 1908, 362, 174 — 200. 
Compare Wallach, this vol., i, 429 ; Abstr., 1898, i, 486 ; 1899, i, 65 ; 
1901, i, 331 j 1907, i, 541). — The oxidation of df fenchene by an 
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aqueous alkaline solution of potassium permanganate has been » 
investigated, and the results obtained previously (Abstr., 1899 ^ i, 951 
confirmed. The hydrocarbon is exceedingly stable towards tljs 
oxidising agent, yielding dl-hydroxyfenohenic acid, m. p. 1540 
apocamphoric acid. dl-Hydroxyfenchenic acid is oxidised by Isad 
peroxide and sulphuric acid to fenchocamphorone, which latter is 
converted by alkaline potassium permanganate into opocamphorio acid, 
Assuming opocamphoric acid to have the generally accepted formala/b 
then dl-hydroxyfenchenic acid and fenchocamphorone must be repre- 
sented by formulce (II) .and (III) respectively : 

(1.) I ^ ^ \cMe, (II.) CHf CMe, 

CH.,-CH(CO.,H)^ -CH./ 

/CO-CH,.\ 

(III.) CH^— CMe, 

\ch,-ch/ 

The conclusion might also be drawn that iH-fenchene has the 

-c:cH, 


)CE, 


structural formula 


i <pMec 


-Oil., 


but the great stability ot tbe 


hydrocarbou towards permanganate is not in agreement with tlii 
formula. 

The d(-fenchcnc used in this investigation wa.s obtained by adding 
sodium nitrite and acetic acid to an aqueous solution of fenehylamine 
hydrochloride. An oil, b. p. 175— 178“,' obtained together with 
the fenchene, and was found on investigation to be a mixture of 
d-limonene, cineole, and dipentene ; the latter substance was probably 
formed as a secondary product from either the d-limonene or cineole, 
It is possible, by a.«suuiiug (W-fenchene to have tho structural formula 
CH^-Cil.,. 

Cip/ C3Ie., — ^'Cx ) represent the formation of d-limoMne 

\ch.-C'h/ ^ 0 H„ 

and cineole by alternate proces.ses of hydrolysis and dehydration, 

The ‘'isotencheiie” obtained by Bertram and Helle (Abstr,, 1800, 
i, 398) from fsofenchyl alcohol i.s shown to be identical with dd-ten- 
chene obtained from fenchyl alcohol (compare Wallach, Abstr., 1838, 

isoFenchone, derived from isofenchyl alcohol, is oxidised f’f 

manganate to an acid. '‘/%rr™ereta 

camphoric acid, is named isofenchocamphonc acid. 

evident that isofenchone must contain the grouping ^ ' 

further, since fenchone and isofenchone Neither 

oxidation, they mu.st have widely difterent (jn fs to be 

the author’s fenchone formula (1) nor Semmlers fo 
regarded as firmly established : 

/CUMo-C(K ^PMe 
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^Unnchetie prepared from fenchylamiue, is the purest as yet 
obtained ; it has b. p. 156-157“ 0 869, n'^ 1'4724, and 

^ IS _32'2'’ (in 1-dcm. tube). The dtbromide, CjjHjjBrj, prepared 
acting on the hydrocarbon with bromine in acetic acid, forms 
colourless crystals, m. p. 87—88°, [a]K + 42-83“ (in ethyl acetate). 

(iJ-HydroJcyfenchenic acid is now found to have m. p. 164“, 
r„ |« - 62-98“ (in ether). 

t ijcFenchone readily forms a temicarlazone, C^H^ONj, which 
'crystallises in needles, m. p. 221—222“, [aJU - 8-27“ (in methyl 
alcohol). Brormhofenchoiie, C^^HjjOBr, is readily formed by the 
action of bromine on isofenchone at the ordinary temperature ; it 
forms colourless crystals, m. p. 56—57“, [a]',) - 164-1° (in ethyl 
alcohol). 

iaoFmchocamphoric acid, C,cH,jO,, obtained by oxidising isofenchone 
or isofenchyl alcohol with an aqueous alkaline solution of potassium 
permanganate, has m. p. 168—159“ [a]*o* -12-75° (in ether); the 
silver salt, CjpHj^O^Agj, was prepared and analysed. 

The following derivatives of f-fenchone were prepared ; they melt at 
the same temperatures as the corresponding <f-fenchone derivatives ; 
the values in brackets are the m. p.’s of the racemic compounds : iso- 
■fendiyl phenylcarbamale, m. p. 107“ (94“) ; \sofendwne semicarbazone, 
m. p. 221 — 222“ (223 — 224°); ho/etichoneoxime, m. p. 82° (133°); 
hromoisofenchone, ra. p. 56 — 57“ (46 — 47°) ; hofenclwcamphoric acid, 
m. p. 158—159° (174—175°). W. H. G. 


Terpenea and Ethereal Oils. XCV. Alcohols of the 
Terpinene Series (Terpinenola). Otto Wallach (Annalen, 1908, 
3S2, 261 — 284. Compare this vol., i, 429). — I. Degradation Products 
of Terpinene-i-ol (£L^-MeiUlicne-i-ol). [With Fkitz Meistee.] — It was 
shown previously (Abstr., 1907, i, 943) that, on oxidation with 
alkaline permanganate, trihydi-oxyterpane yields an optically active 
acid, m. p. 205 — 206°, and an optically inactive isomeric acid. m. p. 
188 — 189°. It is found now that, when heated -with permanganate 
and dilute sulphuric acid at 60 — 70°, both .acids yield dimethyl- 
acetonylacetone, and must therefore have the constitution (IV). 
The oxidation of the trihydroxyterpane (1) is considered to lead in the 
first place to the formation of a dihydroxyketone (II), which changes 
in the alkaline solution into the enolic form (III), and then undergoes 
further oxidation with resolntion of the ring between the carbon atoms 
2 and 3. Such a reaction may take place also in other cases, and may 
explain the difference in the oxidation products sometimes obtained 
on resolution of cyclic- compounds with permanganate and with 
chromic acid : 


Me OH Me OH Me OH Me OH 
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The semiearbazone of dimethylacetonylacetone (Posnfr ii, 
1902, i, 82) is considered to have the constitution ’ 

it does not yield the ketone when heated with 1 0% sulphuric acid ■ 
resinified by boiling with strong acids, and when heated alone evolve 
vapours giving the pyrolle reaction. * 

The dilactones of the isomeric acids must have the constitution 

CMe^- — CO-0 — ^CPr^, and are formed from two six-atom heter 
^CH^-Cll/ 

cyclic nuclei (compare Le Sueur, Trans., 1907, 93, 716).. 

TI. Synthesis of aa'-Dihydroxy-a-melhyl-a'-iaopropi/ladipK 
[With Fhitz Meisteii.] — W ith the object of conBrming the constitn 
tion ascribed to the isomeric acids obtained by oxidation of trihydroxy- 
terpane, dimethylacetonylacetone wa-s treated with potassium cyanide 
and hydrochloric acid at 0°, and subsequently on the water-bath ■ on 
distillation with steam, the product yielded the dilactone, m, p. 
72 — 73°, which on hydrolysis with boiling alkali was converted into 
the optically inactive acid, m. p. 188 — 189°. 

III. TerpineneA-ol [A^-f-Menthene-}-ol]iind iU Degradation Pr<xi%tb/ 
[With Fbitz Meister.]— The unsaturated alcohol, b, p. 

208 — 210°, obtained from the fractions of commercial terpineol 
boiling at low temperatures cannot be, as was thought {loc. cti,), 
identical with terpinene-l-ol, as the trihydroxyterpane, m. p. 120=, 
obtained from it yields when lieated with acids, not carvenone, but 
a ketone with an odour of menthone. The alcohol is now considered 
to be terpinene-l-ol (V). This, on oxidation, must yield l;3;4-tii- 
hydroxyterpane (VI), which, on further oxidation, should be converted 
by way of the euolic form (VII) into aa'-dibydroxy-a-methyl-a'-feopropyl- 
adipic acid (IV). The identity of the acid thus obtained has been 
confirmed by its conversion into the dilaotone, m. p. 72°, and into 
dimethylacetonylacetone. 


Me OH 


.Mo OH 

Me OH 

\/ 


\/ 

\/ 

n./ '■ II., 


H,/\h.^ — > 

h/ 



ll.‘, li-OH 

- \ / 


Pl,S 


/■'\ 

Pif OH 

/\ 

Pr? OH 

(V.) 


IVI.) 

(VII.) 


The ketone {S' inenthenone), formed from 

1:3: 4-tnhydroxy terpane, has h. p. 235 — 237°, D'’ 0'93i5, riu 1 4315, 
and forms a sjranngly soluble semicarhazone, nr. p. 224 -120 , w m 

yields the ketone again when heated with sulphuric acid. 
treated with sodium in ethereal solution, the ketone yields a ptnacen 
and an alcohol, which is oxidised by chromic acid, forming Iin™ ’ 
The aemicarbazone of this has m. p. 210 — 212°. A comparison o 
physical properties of A*-menthenone with those of carre < 
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fonacetone A^-menthenone, and Calleubach’s menthenone (see 
Sc and Bahm, Abatr,. 1904, i, 757; Merling, Abstr., 1905, i, 349), 
I, ws that the new ketone most closely resembles carvenone. 

* Menthenone, purified by conversion into its oxime and liberation 
, of sulphuric acid, has b. p. 213“, 0'918, nS 1'4720 ; the 

Jmicarbazone has m. p. 142°; the dibmmide, C,jH„OBrj, m. p. 36°. 
On reduction, menthenone yields a mixture of stereoisomeric menthols, 
including which forms a semicarbazone, m. p. 212°. 

IV Synthesis of the Two Tertiary Alcohols of the Terjnnene Series, 
ytrainene-i-ol (ly^-Menthene-i-ol) and Terpinene-l-ol {SS-Menihene- 
j.go _-Xhe formation of terpinene-4^)l from sabinene hydrate was 
described previously (this vol., i, 430). The crystalline sabinene 
hydrate, formed by the action of magnesium methyl iodide on 
^bina ketone, has [ajn +53-67°, and when shaken with sulphuric acid 
iviekls terpinene-4-ol, which has [aj^ +10-53°, and is identical with 
Itlie terpiuenol from cardamom and majorana oils, but may contain 
uiall amounts of the inactive alcohol. 

[With Richabd Heyer.] — Terpinene-l-ol (XI) is prepared from 
atoiaketone (VIII) by conversion of this by way of its hydrochloride 
L'C) into A^-fsopropylhexenone (X) .and treatment of the product 
fith magnesium methyl iodide. A-’-taoPropylhexenone has b. p. 
I5_9ii°/12 mm., 0'944, «“ 1-4817. Tcrpinene-l-ol has b. p. 
I2_97°)14 mm,, D-' 0-9210, »;,* 1-4778, and lo.ses water when dis- 
illed under the ordinary pressure, forming phellandrene. The 
ithylene linking undergoes transmigration during the decompo.sition 
)t the terpinenol, or A^-fsopropylhexenone isomorises to A^-isopropyl- 
lexenone during the Orignard reaction, in which case the resulting 
dcohol must be phellandrene hydrate (XII). As on oxidation the 
lynthetic alcohol yields 1:3: 4-tri hydroxy terpane, it must contain at 
east considerable quantities of terpiuene-l-ol. 


0 

0 

0 

Me OH 

/ 

J\Ie OH 

\/ 

/\ 
b 1 

/\ 

1 ' 1 

/\ 

1 1 

/■\ 

1 1 

./\ 

II 1- 

1 . 1 
\/ 

1 1 
\/ 

1 1 

1 1 

V/ 

i| 1 
\/ 

Pr/> 

/\ 

Pr,j 

Pr.< 

Pr^ 

(Vlll.) 

Pr^ Cl 
(IX.) 

(X.) 

(XI.) 

(XII.) 


V. Other Syntheses in the Terpinene Group . — The action of magnesium 
isopropyl iodide on sabina ketone lead.s to the formation of a tertiary 
ilcohol, which is obtained as a viscid oil, b. p. 102 — 107°/14 mm., and, 
when shaken with dilute sulphuric acid, slowly forms the terpin, 

0H-CPr^<^Qg2_^||'^]>CPri»-OlI. This crystallises in plates, m. p. 

139°, and reacts readily with hydrogen haloids in glacial acetic acid 
solution. The dichloride, has m. p. Ill — 112°; the di- 

hromide, m. p. 120 — 121°. " " G. Y. 

Terpenes and Ethereal Oils. XCVI. Terpinene and its 
Modifications. Otto Wallach (Annalen, 1908, 362, 285 — 304). — 
I. ^-Terpinene. — /3-Terpinene (Abstr., 1907, i, 1058) is now found 
VOL. XCIV, i. 3 k 
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to have b. p. 173—174°, 0-838— 0-840, n? 1-4751— 1-4754 77 ^., 

bromine in alcoholic-ethereal eolation, it forme a sparingly s(,i„u 
tetrabrcmide, C^HisBr,, crystallising in prisms, m. p. 1 54-1550 
■when treated with water and oxygen in presence of suniig 4 i^ i 
converted into dihydroeuminaldehyde, which is further oxidised t* 
cuminaldehyde. Oxidation of /3-terpinene with permanganate in 
aqueous solution leads to the formation of a neutral produa, whu 
distils at 2-25°/10 mm., yielding small amounts of a crystalline 
substance, and when treated with dilute sulphuric acid, without 
previous distillation, yields .an oil having a strong odour of cumin, 
aldehyde and forming a semicarhazone, m. p. 201—202°. 

II. Constitution of Ordinary Terpinenc.~lt has been shown 
previously (Abstr., 1907, i, 943) that terpinene must be one of, „t 
a mixture of two or three of, the three substances having the annexed 
formiil*. These three substances yield the same dihydrohalcids. 


Me 

CHj 

Me 

/\ 

1 1 

/\ 

1 1 

/\ 

1 1 

1 1 

\./ 

1 1 

\/ 

-V/ 

Pr^ 

Pr^ 

Pr-s 

o-Terpinene 

B-Teipinenc 

7-Tei|)incne 


Terpinene has now been obtained («) from the dihydrochloride, m. p, 
52°, (6) by inversion of pinene, and (c) synthetically from sabiii. 
ketone. Ordinary terpinene, b. p. 179—181°, eaniict contain /l-tsr- 
pinene, as this has now been found to boil at a lower temperature that 
limonene, to form terpinene nitrosite only slowly ami incompletely, and 
to yield oxidation pi-odiu-ts ; moreover, ordinary terpinene does notfom 
a crystalline tetrabromide. o-Terpinene, on oxidation with perman- 
ganate, must form 1:2:3: 4 -tetrahydroxyterpane{erythritol), 
Me OH on further oxidation, yields oa'-dihydroxy-a-me%l- 

a'-Mopropyladipic acid (.see preceding abstr, act). It is found, 
■OH however, that, on o.vi.lation witli permanganate, ordinaty 
OH terpinene, prepared by method (a), {h), or (c), yields in 
addition to thi.s acid au eiythvitol, in. p. 236— '231°, wliicli 
/ does not form tlie dihvdroxyadipic acid on further oxidation; 

ordinary tC'rpineno must therefor© be a mixture of hydro- 
carbons, a-terpineno being the chief component. The hyd» 

carlion present can lie either y-terpmene or terpmolene, and the 
latter on oxidation does not yield the erythritol, m. p. - 

It is held that terpinene nitrosite is derived from a-teipmene ^ 


Philippine Terpenes and E.esential Oils. I- 
Bacon [Philippine J- Ac-i,, 1908 , 3, 49— 64).-- and 

limonene hydrochloride and ether is treate liya,n. 

the produet decomposed with cold dilute sii p 

carbon, C,„H,„ b. p, 174-176°, is 'flntiLl with 

■nil 1 4585, ami [a]',',’ 90-.3°, ami is pic la > y 
dihydrolimonene obtained by Semmler (Abstr., 1903, , 
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A tion of limotionS hydrochloride with sodium and alcohol. The 
Tvi ochloride of this compound was prepared and submitted to the 
n^,,J„ard reaction, when a hydrocarbon., b. p. 171—174“, was 

"bt'tined, which has D^' 0-8052, 1-4459, and [a]i« 3-7“ When 

enzsldehyde is added to the product of the action of magnesium on 
Hmonene hydrochloride, the hydrocarbon, is liberated, and 

I compound, CjHs-COMgCl, is produced, which is decomposed by 
iilute acids with formation of benzaldehyde, and is converted by heat 
[nto benzoin and other substances. Acetone reacts with the magnesium 
compound in a similar way. 

When magnesium benzyl chlorid is treated with benzaldehyde, 


phenylbenzylcarbinol, m, p. 67—68“, is produced. 


E. G. 


Philippin® Terpenes and Essential Oils. II. Ylang-ylang 
Oil. Raymond F. Bacon (Philippine J. Hci., 1908, 3, 65—^). — 
Determinations have been mode of the sp. gr., rotatory power, 
refractive index, and ester number of .samples of Philippine ylang- 
vlang oil of different grades and origin. The ester number of first- 
n-ade oils is usually about 100, whilst that of second-grade oils rarely 
Exceeds 80. The refractive index of the former is rarely more than 
1-4900, whereas that of the latter approaches 1-5000. This difference 
is due to the fact that the second-grade oils contain more sesquiterpenes 
ind re.sins. For the same reason, [o]d of the 6rst-grade oils is 
usually below -45“ whilst that of the second-grade is -60“ or 
more. 

A study of the composition of the oil has confirmed, on the whole, 
the work of previous observers, and has shown that the following 
substances are present ; esters of formic, acetic, valeric (?), benzoic, 
and salicylic acids ; methyl and benzyl alcohols ; pinone, cadinene, and 
jther terpenes and sesquiterpenes ; linalool, geraniol, and safrole ; 
sugenol, isoeugenol, and y>-ci-esol, probably as methyl ethers ; and 
creosol. 

The following esters have been prepared for comparison : benzyl 
lalici/ate, b. p. 186 — 188“/10 mm. ; benzyl benzoate, b. p. 315 — 320“ ; 
'lenzyl imthylether, b. p. 166 — 168“; benzyl formate, b. p. 84 — 85°/10 mm. ; 
jtnmyl methyl ether, b. p. 100 — 105“/ 10 mm. and "208 — 212“/760mm. ; 
Mmhjl methyl ether, b, p. 189 — 192“, and yeranyl benzoate, b. p. 
198—200715 mm. E. G. 


Method of Obtaining Resins from Turpentine and the 
Preparation from them of Lacs, Varnishes, &c. E. I. (Jrloff 
J. Russ. Phys. Chem. Soc., 1908, 40, 800— 805).— This method 
lonsi.sts in treating turpentine oil with sulphuric acid of 66“ B. and 
ormaldehyde, neutralising with ammonia, separating the ammonium 
iulphate, and heating with ammonia. After drying at 70 — 80“, a 
'ellowish-brown resin is obtained, which is soluble in alcohol, benzene, 
oluene, ether, or acetic acid, giving yellow solutions. It also dissolves 
n solvent naphtha or ethyl acetate, and the solutions in these solvents 
orm quick-drying, elastic lacs. 

The chemical constituents of the lacs obtained were not determined, 
'Ut It is probable that they consist of a hydrocarbon, or mixture of 

3 k 2 
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hydrocaibons, produced by a series of condensations. Por examr,! 
with pinene, the sulphuric acid probably causes condensational'' 
CH-CH 

two stages CHj^^CMej ^ 

^CH-CMe 

CH-CHj-CH^ CMe-CH-^ 

CH/cMe„ NcMe'Cf 

/ ^CHj- CH~^ 

Continuation of this jivocess would lead to still more complicated 
hydrocarbons. The formaldehyde probably reacts with the mobile 
hydrogen atoms, giving -Cllj-OH groups. The alcohols so formed 
would lo.se water on heating, giving rise to methylene derivatives oi 
terpcnes and polyterpenes. T. H. P. 


Eesins from Conifers, and Treatment of the Resinous Sap 
from Pinus maritima, P. sylvestris, and other Species. 
W. ScnitATELOFF (Cheiii. Zentr., 1908, i, 2097 2100 ; from ihnilar 

scient., 1908, [4], 22, 217—227. Compare Abstr,, 1907, i, 213),- 
From studying the compositiou of the rosin from Finns sylveitris, tte 
author comes to the conclusion that in all ordinary resing, such 
as colophony, galipot, resinous saps, A'c., the same resin acid is preseut 
in the following isomeric niodilieations : (1) a-Syteic acid, a white, 
crystalline powder, m. p. 149 — 144^, [a]i, — (3'67‘' ; (3) /S-si/lme «ciii, 
ervstallising in tliree-.-^ided plates, m. j). leO", | a]„ - 92'j°; (3) 
y'sylvk acid, cvystallising in long needles or tliree-sided plates, m.p, 
179—180“, optically inactive. Of these modifications, /3-sylvic atii 
appears to be identical with the abietic acid described by Mach and 
Levy, and ysylvic aci.l identical with pyromaric acid described 1; 
]'.aurcnts. a" yellow, acid, unerystallisahlo resin, oalled hy Unvet- 
dorten jiinio acid, was found accompanying tliese tiireo isomeric aciJj 
ill all crude products. It is produced from tlie isomeric resin acids br 
oxidation when expose'! to the air. liio eiidence so far obtained 
indicates that the formula of tlio resin acids may lie Cj„H,,sO.„iHAaD 
unsaturated compound containing two double linkings. Consideiabh 
contradiction and contusion as to the properties of tliese resin acids 
IS caused bv the ditlicultv of investigating them. As an mstacs 
of this, it is' stated that if a-sylvic acid from F. tyluslns is melted, 
a p.ile colophony is ohtaineil, [a]i, - 73'5“ ; the same acid from . a m 
Jeeha gives a c'olopimny, [u]. - T4-r,:which, if he,ated > “ 
17(L, shows [a]„ -191“, and [a], - 18“ after heating to 180 - 18 L 

finally becoming inactive. , , , ,, 

TU Frojxrties of Reshious Saps from Unous Ims- W 
Finns sylvulris : gives, when steaiu-di.stilleil, lo /a , 
oil lai, +22“ to +24“, or rectified over sodium liyd ■ > 
I ai„ + 25T“ 0'867. 'I'lio acid [u-csent in the sap is a-s) uc 

(6) From F. aides e.xcdsa : givc.s very little resin ,^t e kj y 
Lins almut IDAVb oil, IP^ 0-873, [alo - l3-2“, and ^ ,e regie 
m. p. 143“ and [al,, - 74-1'. (c) Urix tibirica. gives very 1 

Hip! 14-13% oil of J)>--'0-870, [a]., - 11-3 I and 
cenbra gives only C% oil of 0-86o, [a]u +1 > 
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[eonteined 20% oil of_b. p. 155^156“ and [a]„ +17“ and from the 
} solid resin, /3-sylvic acid was obtainod. («) r , taurica gave a quantity 
I of the same resin as P. maritima ; the resinous sap contained 20% oil 
iofDi®0'861 and [ajo - 75'9°, and the solid resin, a-sylvic acid. (/) 

'■ Allies sitiWoo! ; the resin sap is a very aromatic, clear liquid containins 
28% oili D'“0'8751, [aju-35-6'’, but no crystallisable substance, 
(j) Finns strobus : the resm sap is similar to that of ordinary pine, 
ami contains a-sylvic acid. j y_ 

Decomposition of Amygdalin by Emulsin. Leopold 
EosE.sTTTALEtt (Arch. Pharm., 1908, 246, 36.5^.366)._Feist (this vo) 
i, 437) regards d-benzaldehydecyanohydrin, formed when emulsin acts 
on amygdalin, as a primary product in the hydrolysis. The author 
however, has now shown experimentally that d-benzaldehydecyano- 
hydrin is formed from benzaldehyde and hydrocyanic acid by emulsin 
ard is therefore a secondary synthetic product. G- B ' 

Constitution of Vicianin. 1. Gabriel Bertbajjd and Gustave 

Weiswrii.ler (Compt. rend., 1908, 147,252—254) Vicianin (Abstr 

1907, i, 68), like amygdalin and Dakin’s isoamygd.alin (Trans. IDOd’ 
85, 1512), when dissolved in concentrated sulphuric .acid aives ,a 
cwmin-red coloration, slowly whilst cold, rapidly on boatina ®Schiff 
[Abstr., 1900, i, 49) considered this reaction as characteristic of 
mandelonitrile. The presence of the group -O-CIIPh'CN in vicianin 
IS proved by two reactions ; (1) When an aqueou.s solution of the 
crystallised gluooside is treated at 35“ with an extract of the seeds of 
Ficia angustifoha, hydrogen cyanide (estimated by Denichs’ method 
Abstr 1896, n, 385) and benzaidehyl (estimated\y L^vorsfon Lto 
he plienylhydrazone) are produced in equal molecular (luantities. 

(2 By evaporating to dryness vicianin (4 gram.s) with fuming hydro- 
ihlonc acid (25 e.o.), 7-mandelic acid is produced. The acid obtained 
basm. p. 132—133“ (on Jlaquenne block) and laL -153-3“ (at 18“ 
md 1 % solution), whilst Walden (Abstr., 1896, li 137) found m 

-132“ and [a]„ - 133-06“ The conchtkon is dr’awn Lat lirni^ 
ike amygdalin, is a derivative of f-mandelonitrile. E. H 

Action of Hydrochloric Acid ou Santonin and its 
intonin''®®! of the Formation of Deamotropo- 

8 rTtil ^im "OJ «- (Oa^zelta, 1908, 

'44”V^9r’i by Weilehind and Schmidt (.4rcA. Pharm., 1906, 

y tile ' 0 ^ desmotroposantonin 

^auee takes nl The authors show that no such 

ProbiTv '‘"u n AA**" P'-eparation of .s,antonic 

■iriuwf if (Abstr., 1898, i, 596) gives 

ixturS have ““i*! or santonin, which 

>at given bv P"'”' P'-actieally the .same as 

ystallisatin/f ®-''d cannot be freed from impurity by 

S i ^'^bol and ether. ^ ^ 

pitogen chlonde. When cooled with a mixture of ice and salt 
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santonin absorbs 2 mols. of hydrogen chloride, one of which i, 
eliminated rapidly at the ordinary temperature in am atmosphere ot 
hydrogeii chloride, and the other, slowly in presence of an extraneous 
gas. Both these hydrochlorides yield santonin when treated with 
water or sodium hydroxide, and are related to santonin in the satcj 
way as the coloured, unstable additive products of ketones with the 
haloven hydracids are related to the ketones themselves (compare this 
vol ,”i, 801). Both these hydrochlorides change gradually into a 
monohydrochloride, which is not capable of absorbing hydrogen 
chloride, and yields desmotroposantonin by the action of water or by 
spontaneous elimination of hydrogen chloride. The formation of 
these different hydrochlorides and that of desmotroposantonin from 
them are explained in the same way as the formation of the various 
hydrochlorides of the unsaturated, aromatic ketones {loe. cit^. ^ 


Sapotoxin and Sapogenin from Agrostemma githago. H. 

J Bbandl {Arch. exp. P<Uh. Pliarm., 1908, 59, 245— 268).— A second 
sapotoxin can be obtained from the lead acetate precipitate from the 
crude sapotoxin, which can be purihed by precipitation by ethyl alcohol 
from the solution in methyl alcohol. It is designated agrodemmie acid. 

It has a considerably higher molecular weight than tlie A-sapotosin, 

It yields on hydrolysis sapogenin, in a yield of 38% and 

sugars, calculated as dextrose, in a yield of 50-6 The sugars 
obtained by the hydrolysis of the saponins consist of dextrose and 
galactose, with po-ssibly some arabinose. 

The potassium salt of sapogenin methyl ester, when pure, has a 
composition corresponding with 03„H,.0,„K. By treating the 
potassium salt or its methyl esters with methyl sulphate, a series of 
methyl derivatives can be obtained, the yield of which varies with the 
conditions of experiment. The monomothyl derivative, which is 
crystalline, but has no deQnite m. p., corresponds with the formula 
r H O A The higher methyl derivatives are not crystalline. 

^Isv^heating sapogenin with potas.sium hydroxide at 160— 175’, an 
acid C H .0,, is obtained, which does not melt at 290’, and yields a 
dimkhyl este?, m. p. 231-232’. This acid is also obtained from dogs 

fiBces after ingestion of sapotoxin. t 

The toxic effects of the seeds of Agrostemma giiJiago, ot 
agroslemmic acid, and of the sapotoxin are similar. The seeds m 
quantities ot 10 grams per kilo, in pigeons, and 15 grams pn^ ki a m 
hens ingested per os cause death in two to three days. Voimting, 
diarrhoea, salivary flow, and paralysis are the chief symptomsn ^ ^ 

Sweet Substances from Bupatorium Eebaudianum 

Liquorice. Paul Kasenack (C/tem. ^entr,, 1908, ii, TS ; 
ArTlais. GesundlM., 1908.^28, 420-443).-The «weet ; “I 
which is contained chiefly in the leaves of with 

was obtained by extracting with alcohol white 

ether. Thecrudeproduct separates from methyl alcohol n sle . 

needles, which shrink at 180-190’, m. p. 200-210’ (decomp.), Iks 
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composition of this substance appears to be and its 

behaviour towards salt solutions differs from tbat of glycyrrhizin. 

When boiled with dilute sulphuric acid, it gives dextrose and a taste- 
less substance, forming small, prismatic crystals, m. p. 226— 227^ 
which are sparingly soluble in water, and appear to have the composi- 
tion author has investigated the sweet material from 

liquorice root, and detected the presence of saccharose therein. From 
the results of analysis, the formula for glycyrriuzic acid is considered 
to be 044!! SOLIS' V' E* 

Aminolaotones from Diacetone Alcohol. Moritz Kohn 
nionaisk, 1908, 29, 509 — 518. Compare this vol, i, 829).— The use 
of diaeetone alcohol (jS-methylpentane-^-ol-S-one) instead of diacetone- 
aiuice in the Buclierer and Zelinsky reaction {loc. cit.) leads in a 
similar manner to the formation of tetrahydrofuran derivatives in 
place of those of pyrrolidone. 

^■Amino-5~keto-2 : 2 : i-trinuthyltetrahydrofuran^O<^^ ^^2^ 

Cjj 102 Cxlg 

ra. p. 30 — 34^^, b. p. 122 — 124°/14 — 16 mm., yields a pkenylthio' 
mrhamide, m. p. 195— 198^ A-Afethylamhio-5-keto-2 :2 -A-triTnethyl- 

tetrahydrofuran, CgH^sO.jN, b. p, 108 — 111^/12 mm., forms a phenyl- 
thiocarhamide, m. p. 152 — 154°. 

The reaction between the alcohol, potassium cyanide, and dimethyl- 
amine hydrochloride leads to the ultimate formation of a liquid, b. p, 
113712 mm., which is a mixture of Franke and Kohn's 4'hydroxy-5- 
keto-2 : 2 : 4-trimethyltetrahydrofuran (Abstr., 1907, i, 816) and 
i-diinethylaminO’O-ketO’2 : 2 : i-trv7ielhyUetrahydrofura7i, of 

which the plalinichloride, and the iMihiodide with its aurichloride and 
platirdchloride are mentioned. C. S. 

Action of Nitric Acid on Desmotroposantonin. Guino 
Bakgellini and V. Daconto {Gazzetla, 1908, 38, ii, 41 — 52. Compare 
Abstr., 1907, i, 931). — When oxidised by means of chromic acid, des- 
uiotropo.santonio yields a compound which, with pbenylhydrazine in 
dilute acetic acid, gives an insoluble, red product, but the amount 
obtained was too small to admit of its further study. 

On treating desmotroposantonin witli nitric acid under the conditions 
given by Andreocci (Abstr., 1898, i, 266), the authors tind that the 
first compound formed is not the nitrodesmotioposantonin described by 
Andreocci, but a nitroquinitrolc, m. p. 120°, of the constitution 
NOvCICMe C-0H,-CH 0^ 

"I 1 1 - I 

CO*CMe(NOg)-C-CHg’CfI*CHMe'^^^’ 
which decomposes readily into one or other of the three compounds 
described by Andreocci [loc. cit), according to the cx)nditions. To the 
compound, ^ m. p. 240°, obtained by Andreocci by the action of hot 
dilute nitric acid or cold concentrated nitric acid on desmotroposan- 
tonin, the authors attribute the structure 

NO.-CICMe 0 

CO-CMe(OH)-C*CH2-CH'CHMe'^^^’ 
wmch is more in accord with its mode of formation from the uitro- 
^umitrole and with ita behaviour as a nitro(|uiuol than is the con- 
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stitution suggested by Andreocci. The authors could not ob(a' 
Andreocci’s third substance, m. p. 145°, in a pure state. 

The nitroquiniirok, CjjHjjOjNj, obtained as an amorphous, whit 
powder, m. p. about 120 ° (decomp.), like all quinitroles, deco'mmfjj 
readily with evolution of oxides of nitrogen. When decomposed b 
means of methyl or ethyl alcohol, it gives an almost quantitative yield 
of nitrodesmotroposantonin, CjeHjjOjN', which separates from alcohol 
in trimetric crystals [A. Kosati : a : 6 : c = 0’4133 : 1 : 2'2646], a 
189 — 190°, [a]'u + 115'38°. Nitrodesmotroposantonin exhibits allt£ 

characters of the nitrophenols, and yields an acetyl derivative 
C,,H,oOoN, 

which crystallises from alcohol in white needles, m. p. 166 — IS 70 
H'S + 111-79° 

The nitroquinol, m. p. 237 — 240° (decomp.), which can also be 
obtained by beating the nitroquinitrole or nitrodesmotroposantonin on 
the water-bath with nitric .acid (D 1 '23), dissolves readily in concentrated 
sulphuric acid, giving a cherry-red solution, and yields an aceiy/ 
derivative, m. p. 1S6-— 188°. When reduced by means oi 

sulphuric acid, the nitroquinol is converted into nitrodesmotropo- 
santonin, whilst reduction by vine .and acetic acid yields a red 
amorphous substance, which appears to be analogous to that, 
obtained by Wedekind (Abstr., 1905, i, 134) by reducing benzene 
azodesmotroposantoniii with stannous chloride and hydrochloric acid, 

[With A. Maxnino.] — /-D esmotroposantonin behaves towards 
nitric acid in the same way as desmotroposantonin, a nitroquinitrole 
being first formed. The nitroquinol, C,,,1I,-0,.,N, crystalli.ses from acetic 
acid in colourless needles, m. p. 218 — 220° (deeomp.), dissolves in 
concentrated .sulphuric acid, giving a red coloration, and i, Itevo- 
rotatory. T. H. 1’, 

Conversion of Coumarins into Coumarinic Acids and 
o-Coumaric Acids. Kabl Fkies and W. Klostehmann (An'mlm, 
1908, 362, 1 — 29). — Tthas been shown previously (Alxstr., 1906,i,2'6) 
that 7-methylcoumai'iu, 4 : 7-diu;Cthylcouniai'in, and 3:4: 7-trimethyl- 
coum.arin differ in their beh.iviour towards aqueous alkalis. The 
rate of formation of coumarinic acids from those substituted coumarins, 
and also from 4 ; 7-dimethyl-3-etbylcoumarin and 3-benzyl-i ; 7-di- 
methylcouraarin, on treatment with an aqueous solution of potassium 
hydroxide h.-rs now been measured. It is found that the velocity with 
which the coumarin is converted into the corresponding coumarinic acid 
decreases, not only with an increase in the number, but also in the 
size, of the alkyl or aryl group. Tliia is shown by the following 
comparative values representing the velocity of formation of the 
coumarinic acid ; 7-methylconmiirin = 150, 4:7-{limethylcoumarin = 100, 
3:4: 7-lrimethylooumai in = 75, 4 : 7 -dimethyl- 3 -ethylcoumarin = 45, 

3 -beD 2 yl -4 : 7-dimethylcoumarin = 35. 

The behaviour of tlie.se substituted coumarins on treatment with 
sodium ethoxide i.s far more complicated. Ebert has shown (Abstr., 
1885, 391) that coumarin .and 7-methy Icoumarin are converted into 
the corresponding o-coumaric acids when heated with sodium ethoxide. 
It has now been found possible to isolate the hitherto unknown ethyl 
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esters of these acids, formed as intermediate products during the 
reaction. The eaters themselves are colourless, but their alkali salts 
are yellow ; it is therefore not improbable that the salts have the 
quinonoid structure 0:CeH,:0H-CH;C(0Et)0Na. This view receives 
support from the fact that an alcoholic ammoniacal solution of the 
ester reduces silver nitrate, whereas neither o-coumaric acid nor ethyl 
cinnaraate reduces silver nitrate under similar conditions. The yellow, 
aqueous solutions of these salts are not fluorescent. 

4 ; V-Dimethylcoumarin when heated with sodium ethoxide or 

methoxide is not con- 
,CHMe^ Q verted into the corre- 

f I CH-OO-C^ spending coumaric acid, 

Jlel k / \ ljr„ but yields a ketono 

^ — 0 — '' \()/\/ which probably has tho 

annexed formula. It is 


proposed to name the group hydrocoumarily), 

hence this ketone is 3-[2 : 5-dimethylhydrocoumarilyl]-4 : 7-dimethyl- 

coumarin. It is converted by aqueous alkalis into another ketone, 
thus: + HjO — >■ Cj,ll 2.203 + C02. This new compound is 

probably 1 - [2 ; 6- 
dimethylbydroco^- 
marilyl] - 2 : 5 - di - 
iMe methyl hydrocoii- 

marone, having the 
annexed formula. 
The solubility of this substance in alkalis and the formation of a 
methoxy-derivative on treating a solution in alcoholic sodium ethoxide 
with methyl iodide may be explained by assumiog ,a transformation 
into an enolic form, but the compound does not give a coloration with 
ferric chloride and does not react with copper acetate. It is possible 
that in the formation of the salt.s, the hydrocoumarone _ring opens, 
forming an o-hydroxybenzylidene derivative, 


Mol 


\/ 

I 

/\ 


CHiMe. 


,CHMc. 


CH'CO-CH 


C6HsMe<£Ql!>CH-CO-CHX'Me-C3ll3iMe-OH. 


This would account for the yellow colour of tho salts, but the fact that 
the methoxy-derivative is colourless then becomes remarkable. 

4: 6-Dimethylcoumarin, like tho isomeric 4 : 7-dimethyl compound, 
is converted by sodium ethoxide into a ketone, similar to 

that just described, 

3:4: 7-Trimethylcoumann, 4 : 7-dimethyl-3-ethylcoumarin, and 
3-benzyl.4 : T-dimethylcoumarin are converted by sodium ethoxide 
into sodium salts of the corresponding couinaiinic .acids. 

The effect of the presence of alkyl groups on tlie reconversion of 
coumaric acids into couinarins is very marked; thus ^ : 4-dimethyl- 
O'coumaric acid and jS : 5-dimethyl-o -coumaric acid in acetic acid are 
converted by concentrated hydrochloric acid at tlie ordinary tempera- 
ture into the corresponding coumarins in a few hours, whilst, under 
he same conditions, o-coumaric acid and 4-methyl-o-couraaric acid 
remain practically unchanged even during several days. The 
enaency of /3-alkyl-o-couiiiaric acids to change into coumarins is shown 
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by tbe fact that the latter compounds slowly separate from sclutioj^ 
of the acids in aqueous sodium carbonate. 

Ethyl o-cotimaraie, CjjHjjOj, crystallises in small, compact platjj 
m. p. 87°; the sodium salt crystallises in yellow leaflets. 
i-msthyl o-coumarate, crystallises in plates, m. p. 105“. 

^-Tolyloxy-^ ; ^ -diniethyUiydrocoumarin^ 

is formed together with 4 ; T-dimethylcoumarin if in the prepamticn 
of the latter from tn-cresol and ethyl acetoacetate the quantity of ti,j 
sulphuric acid employed is less than th.at previously given (Abstr 
1906, i, 276). It crystallises in long, glistening prisms, m. p. 230“, ajjj 
is converted by strong acids into m-cresol and 4 ; 7-dimethylcounjarin 

3-[2 ; to-Dimethylhydrocoumarilyl\i : 7-dimethylcoumarin, 0 
crystallises in slender, white needles, m. p. 257° (deconip,), l-[2;5! 
Dimeiliylhydrocumarilyl] -2:5- divulhylhydrocoumarone, C;|H..O 
crystallises in monoclitiic prisms, m. p. 185’5°. The molten sulxstaoce 
sets to a glassy mass, m. p. 93 — 95° ; the liquefied substance again 
becomes solid at about 140°, and then has m. p. 185'5“. The 
hydrobromide, CjjHjjOj.HBr, forms yellow crystals ; the oxim 
CjiHjjOjN, crystallises in small plates, in. p. 220° ; the phenylhyir. 
azone, forms slender, pale yellow needles, m. p. 198“ The 

ketone, 02iH.„P3, when treated with magnesium methyl iodide atd 
then with dilute sulphuric acid, is converted into a substance, 

having the formula (.'|^C^.HjMe<r*°y^^^CH\dCH., or 

C,.,H3Me<^^^C:CMe • CH<^^l!>C|iH3Me, 

It forms large cryst.als, m. p. 145°. The ketone, C2,H2j03, yields a 
mei/ioriz-derivative, C.,oH.,,03, crystallising in long, flat plates, 
m. p. 165°, and an cMoa’y-derivative, C.,3H;303, crystullising in prisms, 
m. p. 156°. 

4 ; 6-Dimethylcoumarii! i.s converted by a hot aqueous solution ol 
potassium hydroxide into p •.s-dimtlhyl-o-eoumaric acid, CnlliA; 
ciystallises in small leaflets, decoiiiposing with evolution of carbon 
dioxide at about 138°. 

A ketone, is formed by the action of sodium ethoxide on 

4 : 6-dimethylcoumarin. It is very similar in projierties to the 
isomeric ketone derived from the 4 : 7-compound, forming compact, 
colourless crystals, m. p. 199 q tbe oxime, GjjHjjOjN, crystallises in 
micro.scopio needles, m. p. 120°. 

4 : ^-Dhnethyl-^-ethylcounuirin, CjjlIjiOg, prepared by the action of 
concentrated .sulphuric acid on a mixture of ethyl ethylacetoacetart 
and m-cre.sol, crystallises in long, s[iear-shaped needles, in. p. 8" . 

Z-HenzylA : ~ -dimelhylcozmmrin, prepared from ethyl 

benzylacetoacetate and w-crcsol, crystallises in long, white needles, 
m. p. 117°. W, H. G. 

Reduction of Coumarins with Zinc Dust in 
Solution. Karl Fries and G. Fickewirth (Anmlen, 1908, 302, 
30 — 48,). — With the object of finding a simple method of preparing 
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coumaring, reduction by means of zinc dust in 


ikaline solution was tried, but without success. The results obtained 
fkow however, that derivatives of coumarin containing an alkyl 

Uip i” py'’"® 


ring are quite different in their chemical 


behaviour from coumarin itself. 

Coumarin is converted by zinc dust in alkaline solution chiefly into 
elilotic acid, but at the same time two isomeric tetrahydrodicoiimaric 
acids are formed, namely, a- and /3-tetrahydrodicoumaric acids, having 

the annexed formula. 
/^-CHo'CH{C02H)*CH(C02ll)*CH2-/ \ Each acid yields a tetra- 
“ OHv J hydrodicoumarin, and 

X/"^ these are consequently 

. „ .CHq-On-CH-CHn^ ^ , 

and ^-tetrahydrocoumanns, 

pare Dyson, Trans., 1887, 51, 61). When 4 ; 7-dimethylcoumarin is 
treated in the same way as coumarin, it yields 2 hydroxy-4-methyl- 
phenyldimethylcarbinol (liydroxythymol). 

OMe<y^:;^^^jf^>C-CMe2-OH, 

•■>-liydroxy-/3 : 4-dimethylstyrene, and thymol ; the quantity of each sub- 
ftance formed depends on the duration of the action, the first com- 
pound formed being hydroxythyinol. The part played by the zinc 
dust in the formation of the latter substance is not yet clear, for, 
iilthouvh the formation of this alcohol is not due to simple reduction, 
yet the reaction proceeds in a different direction when the zinc dust is 
not present. It is probable that at first the 4 ; 7-dimethylcoumarin is 
converted into /3 : 4-dimetliyl-o-coumaric acid, which by the addition of 
water changes into /3 : 2-hydroxy-4-methylpheny)-,8-methylhydracrylic 
.acid, 0 H'CjH 3 Me-CMe(OH)-CH 2 -CO 2 H ; the latter .substance then 
loses carbon dioxide, yielding hydroxythymol. Since hydroxythymol, 
when heated, readily loses water, yielding 2-hydi-oxy-^ : 4-dimetbyl- 
ftyrene or its polymerido (compare this vol., i, 1 60), it is evidently a 
tertiary alcohol having the formula given above. Although hydrochloric 
acid and hydrobromic .acid convert hydroxythymol into the polymerised 
form of 2-hydroxy-a : 4-dimethylsljrene, hydriodic acid acts on it, 
forming a substance identical with the condensation product obtained 
by Gaebel {Biss., Marburg, 1903) from »i(-cresol and acetone, to which 

the anne.xed formula was assigned. 
Tho normal reduction product of 
4 ;7-dimethylcoumariD, namely, /3:4- 
dimethylhydrocoumaric acid, is 
obtained by using .sodium amalgam as the reducing agent. This acid 
is very unstable, and readily changes into 4 ; 7-dimethylhydrocoumarin. 

4 : 6-Dimethyicoumariu is converted by zinc dust .and alkali into 
2-bjdroxy-5-methylphenyldimethylcarbinol and 6 hydroxy-a : 3-di- 
methylstyrene (compare this vol., i, 160). The compound correspouding 
with thymol, namely, 2-hydroxy-5-methylcumene, seems to be formed 
only with dilBculty, and has not yet been obtained pure. 

3 ; 4 : 7-Trimethylcoumarin remains practically unattacked by zinc 
dust in alkaline solution. 

a-Tetrahydrodicoumaric acid, CjjHjgOg, crystallises in plates, m. p. 


MeL 


i-CMej-O-CMej 

J 0 — 
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280 — 282°. When heated alone for some time at 280°, or in 
acid, it is converted inio a.-telrahydrodieou7na/rin, crystallising 

in glistening needles, m. p. 284°. “ 

P-Tetrahydrodicoumarie acid, CjgHjgOj, forms compact prisms, a „ 
158°. ... 

fi-Tetrahydrodicoumarin, crystallises in glistening, slender 

needles, m. p. 256°. 

2-Ilydroxy-i methylphtnyldmulhylcarbirtol {Jiydroxythjmol), 
CinllnOj, 

forms small, glistening, spear-shaped crystals, m. p. 64°. It 
converted by hydriodic acid into a substance, C.^gHgjOj, erystalli.sing jg 
colourles^ compact prisms, m. p. 132°. A substance, (CmHjjO), 
crystallising in small leaflets, m. p. 186°, i.s formed, together witjj 
hydroxythymol, by the action of zinc dust on 4 : 7-dimetliylcoumarin in 
alkaline solution ; mol.-wt. determinations by the boiling-point method 
point to n being 2. 

ji : i-Ditnelhyl-o-bydrocoumaric acid, crystallises in hook, 

like needles, m. p. 98° ; it loses water when he.afed, yielding 4 ; hdi. 
methylhydrocoumarin, obtained as an O'l. If, during the reduction ol 
4 ; 7-dimethylcouoaarin with sodium amalgam, the liquid is kept 
slightly .acid by moan.s of acetic .acid, a small quantity of a substance, 
m. p. 250°, is obtained. It is probably a tetramethyltetrahydrodi- 
coum.arin. 


2-IIydroxy-5-melhylphenyldimelhylearbinol, 

prepared from 4 : 6-dimethylcoum.arin, crystallises in rosettes of small, 
glistening prisms, m. p. 82°. 

a-Tetrabydrodi-i : Q dimethylconmarin, 

. ^CHMe-CH-CIl-Cinfe. „ 


produced by the action of zinc dufit on 4 : 6-diinethylcouraarin in 
alkaline solution, forms small needles, ra. p. 284^. The P-isommdeh 
best prepared from /? : o-dimethylcouniaric acid j it forms small, 
colourless crystals, m. p. 254\ W. II. G. 


Coumarone and Hydrocoumarone Derivatives from 4:7- 
Dimethylcoumarin. Karl Friks and G. Fickewirth 
1908, 362, 49— 53).— The object of this investigation was the 
preparation of 2 : S-diiuethylhydroeoiimarone, the latter being required 
for purposes of identification. This substance was first prepared 
by vou Baeyer and Seuffert (Abstr., 1901, i, 210) by a method 
which gives but a poor yield. It was therefore obtained by 
reducing 2 : 5-dimethylcouinariUc acid to 2 ; 5 -dimethylh}dro- 
coumarilic acid, which, when distilled with soda-lime, yields 2:5-di' 
methylhydrocoumarone. 

4 : 7-Diraethylcoumarin is converted by bromine in chloroform into 
S-hi'omo-i : l-dimeihylcou 7 tiarin^ • it crystallines in ong, 

white, silky needle?, m, p. and is converted by a boiling alcono ic 
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1 tion of potassium hydroxide into 2 ; ^-dimethylcoximarilic acid. 

The latter substance forms small, compact 
crystals or oblique-angled plates, m. p. 

1 I C'COjH. about 212” (decomp.) ; the ethyl ester 

Jlel /\ / cry.stallisea in small, slender needles, m. p. 

^ 38”. The acid, when distilled with soda- 

vields 2 • 5-dimetbylcoumarone, b. p. 218° (compare Stoemer, 
Abstr., 1900, i, 650). 

2 • 5 -Dimeihylhydrocounuirilic acid, CjjHjjOj, is obtained by 
educing 2 : 5 -dimethylcoumarilic acid with sodium amalgam. It 

forms small crystals, m. p. 95°, and, when distilled with soda lime, 
2 • 5 -dimethylhydrocoumarone, C, H.^O, .an oil, b, p. 222°. 

5^'“ ■ W. H. G. 


Preparation of Double Salts from Caffeine and Alkali 
Metaphosphates. F. Hoff.mans-La Roche & Cie (D.R.-P. 
191533)- Caffeine and the alkali metals form soluble, stable dimeta- 

todium dimetaphosphate, CjH',oO,_,N,,NaHPjO,.,, is prepared 
by adding caffeine to an aqueou.s solution of sodium hydrogen 
dimetaphosphate and evaporating to dryness under reduced pressure. 

G. T. M, 


The Alkaloida of Chinese Corydalis Tubers. K. Makoshi 
{Arch. Pharm., 1908, 246, 381 — 400).— After much labour, corydaline, 
corybulbine, protopine, dehydrocorydaline (not hitherto known to 
occur naturally), and two new alkaloids were isolated. The first new 
alkaloid, CjjHjyOjN, is an isomerido of berberine, and a quaternary 
base; the hydrochloride, C 2 ,U,sO,NCl, 2 Hp, forms red needles, 
resembling sanguinarine hydrochloride, but is not precipitated 
by ammonia ; auriehlorUle, 02 ,)ll,s 0 jNCl,AuCl 3 , reddish-brown 
needles, decomposing above 280° without melting. Jly ziuc and 
hydrochloric acid, this alkaloid is reduced to a subitance, C.jjH.jiOjN, 
colourless needles, m. p. 218 — 219°, not identical with hydro- 
berberine. 

The second new alkaloid, greyish-white needles, m. p. 197 — 199°, 
was only obtained in minute quantity, and is not identical with 
hulbocapnine, since it gives different colour reactions. G. B. 

Does Crystallisable Cocaine Occur in Java Coca? Anne 
W. K. DE JoxG (Che/ll. Weekblad, 1908, &, 660 — 668). — Samples of 
the alkaloid obtained from both the old and yoiing leaves of Java coca 
contain cocaine, the percentage being higher in that derived from the 
former source. A. J, 

OKidation by means of Picric Acid. Indulines from 
Aniline. A. Bacovescu {Ohem. Heiitr., 1908, i, 2034—2035; from 
Buletinvl d. Chimie, 1908, 10, 3 — 5). — When aniline is successively 
heated with picric acid to about 225° and the mass purified from 
chloroform and ether, two substances, probably indulines, nre obtained. 
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The reaction also takes place in the presence of hydrogen cMoryg 
One substance is greyish-black, the other brown, and both dissolve 
concentrated sulphuric or acetic acid, giving a blue solution. 

J. V. E, 

Preparation of Halogenated Anilides. A. Mamino and 1. n, 
Donato {Gazzetla, 1908, 38, ii, 20 — 31). — The authors have appH^j 
the method used by Verda (Abstr., 1903, i, 21) to the preparation 
of halogenated derivatives of various acetanilides. The latter were 
treated with mixtures of nitric acid (D 1'398) and hydrochloric 
(D 1T9) or hydrobromie acid (D 1'48) in various proportions 
As a rule, these acid mixtures effect only a chlorinating or brominatinj 
action, but in some case.s, for example, aceto-a-naphthalide, a nitto°. 
group is introduced into the molecule. It is remarkable that, in these 
reactions, hydrolysi.s of the acetyl group never occurs, although this 
takes place easily when the acetanilides are heated with hydrochloric 
acid alone. The products odetainedare individual compounds in a pure 
state, and the yields are almost quantitative. 

With acetanilide and nitric and hydrochloric acids, 2 ; 4-dichloro- 
acetanilide is obtained if the action is restricted, and 2 ; 4 ; 6-trichloro- 
acetanilide if the action is prolonged. With nitric and hydrobromie 
acids, 2 ; 4-dibromo, acetanilide is formed. With o-chloroacetaniliiie 
the product is 2:4; 6-trichloroacetaiiilide or 2-chloro-4-bromoacet- 
anilide. m-Chloroacetanilide yields (1) udiclUoroacetanilide, 
CjHrONCIj, 

crystallising from alcohol in white needles, m. p, 187 — 188’’, and 
probably not identical with 3 : .'i-dichloroacetanilide, also meltino 
at 187“, since under the above condition.s the halogen generally enters 
in the o- or p-position to the NHAc group ; (2) Z-cMoro-2-homoacet- 
CjHrONClBr, which crystallises from 60% acetic acid 
in needles, m. p. 103 — 107°. p-Ohloroacetanilide yields 2:4:6- 
trichloroacetanilide or 4 - chloro -2- bromoacetanilide. Hi - Bromoar.et- 
anilide gives i :G-dicht<»'o-3-hronuxicetanilide{t), CjHj.ONCl.,Br, which 
crystallises from alcohol in tufts of llesh coloured needles, m. p. 
194 — '195“, or 2 :4 : 5-tri bromoacetanilide. With iu-nitroicetanilide n 
chlorodinitroacetanilide ('!), m. p. about 200“, is formed. p-Xitro- 
acetanilide yields 2-chloro-4-nitroacetanilid6 or a yellow biomo- 
derivative, m. p. about 115“, which was not obtained sufficiently pure 
to analyse. 

Aceto o-toluidide yields a dicbloroaceto-o-toluidide, m. p. 155—156“ 
{compare Verda, loc. cit.}, or 5 bromo-2-acetotoluidide. Aceto-p-toluidide 
gives (1) 2 : 3 : 6- or 2 : 3 : b lriehloroaoeto-^loluidifk, CjHjONClj, which 
separates from .alcohol in crystjihs, m. p. 178 — 180°, and (2) 
2 ■.&-dihromoaceto-y-ioluidide, C„HjONBrj. 

Aceto-ni-xylidide gives (1) 3:5 :(i tric/iloronceto-m-xylid{de, 

c,„ir.„0Nci3. 

which cry.stallises from aqueous alcohol in white needles, m. p. 
190—192“, and, when boiled with dilute hydrochloric acid, yields the 
corresponding Irichloro m-x‘/lidine, m. p. 203“, or (2) 3:5: 6-lribrovio- 
aceto-m-xylididf,, Cj|,ll,„ON Brj, which separates from alcohol in crystals, 
m. p. 246—248“. 
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Aceto-o-naphthalide yields (1) the chloronitroaceto-a-naphthalide, 
219° which was prepared by Verda {loc. cit), which, oq boiling 
with dilute hydrochloric acid in alcoholic solution, gives a compouvd, 
0 H 05 N,jC 1, crystallising from alcohol in yellow needles, m. p, about 
,3^)0 pj, (2) 3 ; 8-dibromoaceto-a-naphthatide. Aceto-^-naphthalide gives 
red, oily chloro-derivative; (2) a trihromoaceto-/3-naphtbalide, 

p. 200° (decomp.), which gives, on hydrolysis, a compound, m. p. 
I'isJ; since 1 : 3 :6-tribronio-/3-naphthylamine has m. p. 143°, it is 
probable that the tribromoaceto-jS-naphthalide is not the 1:3: 6-com- 
poiind which has been described as having the m. p. 250°. 

^ T. II. P. 

Resolution of Racemic Amines by means of Camphoramic 
Acids, Mlle. G. Freylon {Ann. Chim. I’hys., 1908, [viii], 15, 
140—144). — According to Wallach (Abstr., 1906, i, 160), primary 
amines can be prepared by the addition of formic or acetic acid to a 
mi.xture of ammonium formate with an aldehyde or ketone. The 
author finds, however, that this method doe.s not serve for the 
preparation of a-phenylethylaminc, which can be obtained in a yield 
equal to 50% of the ketone employed by heating 10 grams of 
acetophenone with 20 grams of pure, 'dry ammonium formate to 
180—190° for six hours. 

When condensed with camphoric anhydride, o-phenylethylamine 
yields a mixture of iho two stereoieomcric camphoramic acids, 
COjH'CjHjj'CO'NH'CHJIePh, which, by fractional crystallisation, 
can be separated into : (1) a dextro-fraction, CjjH.,,,03N, [a]-p* +64-92°, 
and (2) a Isevo-fraction, [n]S’ - 5()-52°, both of which have m. p, 
161—162°. When boiled with 30% hydrochloric acid, the d-compound 
yields the amine, b. p. 81°/ 15 mm., which gives a dextrorotatory 
hydrochloride, m. p. 159 — 160°, but was obtained in quantity too 
small to admit of analysis. 

Thus, although the a-camphoramic acids .are easily and rapidly 
prepared, they do not afford a good means for re.-olvirig racemic bases 
into their optically .active components. With bases containing only 
aliphatic radicles, the re.solution i.s more ditficult than with aromatic 
compounds, so much so that in no ca.se has more than one derivative 
exhibiting a constant m, p. and rotatorv power been obtained (compare 
Locquin, Abstr., 1907, i, 593). ' T. H. P. 

Ne-w Method of Preparing some Simple Ethers. II. Tn. 
VAX Hove {Bull. Acad. roy. JSelg., 1908, 540 — 551. Compare Abstr., 
1907, i, 173). -The author has extended his investigation on the 
preparation of ethers by the action of quinoline hydrochloride on 
primary alcohols to secondary and tertiary alcohols, with the result.s 
that, whereas the secondary alcohol yields the corresponding ether and 
ethylene hydrocarbon, the tertiary alcohol yields ethylene hydro- 
carbons only. When isopropyl alcohol (1 mol.) is heated with quinoline 
hydrochloride (0-2 mol.) in sealed tubes at 160° for eight days, the 
products consist of isopropyl ether, isopropyl chloride, and propylene, 
together with an isopropylquinoline and ilnw/tropi/lquinolittc. Tire 
Mopropyl ether, b. p. 68—68-2°, 0-7319 (Zander, Abstr., 1882, 
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1259, gives D*'* 0‘7247), obtained amounted to 24'5% of the theorctioai 
yield ; the isopropylquinoline, b. p. 280 — 300“, yielded a picrate, m, » 
160 — 161“, and is therefore not identical with any of the isopropyl 
quinolines already described (Widman, Abstr., 1886, 465; Dobner 
Abstr., 1887, 504 ; Spady, Abstr., 1886, 263) ; diisopropylquinoU^^ 
b. p. 300 — 320“, forms a picratt, m. p. 226 — 228°. ' 

When trimethylcarbinol is heated for three days at 160“ 
quinoline hydrochloride, the principal products consist of isobutylepj 
and diisobutylene. M. A. ly. 

Catalytic Action of Finely-divided ^Metals on Compounds 
containing Nitrogen. Maurice Padoa and G. Scaqliarini ^ 
Accad. Lincei^ 1908, [v], 17, i, 728 — 731). Whereas 2-methyHii(iole 
is obtained on passing quinoline vapour over reduced nickel heated at 
260—280“ (Ab.str., 1906, i,- 765), 3-methylindole is formed together 
with a little quinoline when tetrahydroquinoline is similarly treated, 
Tho action prob.ably occurs owing to the intermediate formation ot 
propylaniline by the breaking of bond 4 — 5, or of 2'methylaDiino-]. 
ethylbenzene by the breaking of bond 2 — 3, probably the latter, 
because propylaniline does not produce a metbylindole when heated 
with nickel at 300“. W, A, D. 

Indolea. Axgelo Axof.li and Eugenio Morelli {Atti B, Aceai, 
Lincei, 1908, [v], 17, i, 697— 702).— The view that S-nitrosoindote 

are true uitroso-derlvatives, is improbable in view 

of the fact that either the silver or sodium salt gives with ethyl 
iodide only one ethyl derivative ; that obtained from S-nitroso-’- 
phenylindoie is red, and has m. p. 45“. The structure of the nitroso- 
indoles is discussed at .some length ; they are probably best regarded as 

oximes, derived from the tautomeric form, 

0 H of the indoles. This view is conhrmed by the fact 

(i I '' — ’ 

that 2-phenyllndole reacts with nitrosobenzene in alcoholic solution 
in pre.sence of traces of alkali, forming the compoundf 

which crystallises from alcohol in crimson prisms, m. p, 155°. Ike 
action is compared with that of phenylacetonitrile and nitrosobenzene, 
CH.Ph-CN -I- NO-C^Hj = H,0 + NPhlCPh-CN. 

The compoiuid, C„lI,<^^.^]>CMe, prepared from 2-mctlijl- 
indole and nitrosobenzene, forms yellow crystals, m. p. 183° 
cmnpound, NMe 2 -C,H,-N:C<^ y®>N, obtained similarly from 2- 
metbylindole and nitrosodimelhylaniline, forms red needles, m. p. 
185“. 

Preparation of Anthranil. Kalle & Co. (D.R.-P- 
Compare Abstr.. 1907, i, 908).— The dimercury derivative ot o-nm 
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joiiiene forms a yellow chloride when mixed with 10% hydrochloric acid, 
and this product ,when added to stronger hydrochloric acid (D M85), 
furnishes the hydrochloride of anthranil, from which this amide can bo 
purified by distillation in steam. G. T. M. 


Aminopyrrolidone Derivatives from Mesityl Oxide and 
from Benzylideneacetone. Moritz Kohh {MotMtsh., 1908, 29, 
497— 508).— Bncherer’a and Zelinsky’s modifications of Strecker’s 
original method for the production of a-amino-acids have been applied 
by°the author to /3-amiuo-ketones, with the result that amino- 
pyrrolidone derivatives are obtained instead of the expected a : y- 
ihauiino-acids. 

The interaction of aqueous methyldiacetonaraine, powdered potass- 
ium cyanide (1 mol.), and concentrated aqueous ammonium chloride 
(1 mol.) at 5—10° leads, after hydroly.sis of the diaminonitrile by 
roncentrated hydrochlifric acid, to the formation of \-ainino-b- 

keto-l ; 2 ; 2 : i-lUramethjlpjjrroUdine, b. p. 

140—1437 1 7 mm., which is soluble in water, .ab.sorbs carbon dioxide, 
and forms & phmylthiocarhamide, m. p. 180 — 181°. By using methyl- 
amine hydrochloride in tlie place of ammonium cliloride in the pre- 
ceding reaction, i-methylamino-h-Tceto-l ; 2 ; 2 : i-tetrnmethylpyrrolidine, 
CgHjsONj, b. p. 128 — 130715 — IG mm., is obtained, which also 

ab, sorb.s water or carbon dioxide, and yields a phenylt/nocarhamide, 

m, p. 132 — 135°, and an acetyl derivative, m. p. 123 — 125 5°. 

1- Dimelhylamino-i-kelo-l : 2 :2 ■. i-telraniethylpyrrolidiyie, b.p. 130 — 140°/ 
13 mm., obtained in a similar manner by irsing an aqueous-alcoholic 
solution of dimethylamine hydrochloride, forms & jdalinichloi'ide n 
iiietliiodide, from which the corresponding aurickloride and platini- 
chloride are obtained. 

The constitution of the additive compound of benzylideneacetone 
and methylamine has been shown to be CHj-CO'CH.i’CHPh'NHMe, 
since it can be converted by potassium cyanide and methylamine 
liydrochloride and subsequent hydrolysis into i-met/iy!amino-5-keto- 

2- pknyl-l : i-dimthylpyrrolidine, b. p. 

I8I7I3 mm., a colourless, odourless, viscous liquid, which is soluble 
in water, absorbs carbon dioxide, and forms a crystalline phenyl- 
ihiocarbamide, C. S. 


Stereoiaomerio Chloroimino-acid Eaters. AVillis Stosk 
HinrERT (Avier. Chsm. J., 1908, 40, 150 — 194). — Slioglitz and Earle 
(.bbstr., 1904, i, 39) have shown that methyl chloroimino-m-nitro- 
.^nzoate exists in two stereoisomeric modifications, and Stieglitz and 
Hale have recently found (unpublished) that the corresponding ethyl 
ester exhibits the same phenomenon. The author now finds that 
methyl and ethyl chloroimino-p-nitrobenzoates, methyl chloroimino- 
-mtro-p-toluate, and methyl and ethyl chloroimino -y3-naphthoates aUo 
B21S m stereoisomeric modifications, but no stereoisomeridcs are 
D tamable in the case of methyl chloroiinino-;j'bromo-?»-nitrobenzoate 
VOL. XCIY. i. 3 I 



830 


ABSTRACTS OF CHEMICAL PAPERS. 


and methyl chlorolmino-p-bromohenzoate. In the case of tin, ^ 
three pairs of stereoisomerides, the less stable form can be transformed 
into the more stable one by the action of chlorine, and the converse 
process also is possible to a small extent. In the case of the naphthalene 
derivatives, the change is brought about by boiling water. Purlher 
details are given for the separation of a- and ^-methyl chloroimino. 
m-nitrobenzoates and for the transformation of one form into the 
other. 

When p-nitrobenzonitrile is treated with methyl alcohol in benzene 
solution, it yields methyl imino-p-nitrobenzoate, a white, crystalline 
substance, m. p. 93—94°, which, with hypochlorous acid, gives methl 
chlm'oimino-p-nilrobenzoate, N02‘C,;H^‘C(0Me).NGl. 

The crude substance is fractionally precipitated from its chloroform 
solution by light petroleum, whereby the a-{.'!yn.-)form is precipitated 
in needles, m. p. 99 — 100°, and the mother liquor yields the more 
stable /3-{«nfi-)form in plates, m. p. 76°. Mhyl chlorohnim-p-nUri). 
bmzoate, K03-C6H,-C(0Et):NCI, is prepared similarly by the action 
of hypochlorou.s acid on the imino-ester obtained Irom p-nitrobenzo- 
nitrile and ethyl alcohol. By the same process of fractionation as 
used for the methyl ester, the a-(s?//i.-)form was almost exclusively 
obtained in needles, m. p. 98—99°. The p-{anti-)hTm, which crystal- 
lised only to a very small extent along with the a-form, was isolated 
mechanically ; it occurs in plates, m. p. 90°, and is the more unstable 
modification, being readily transformed into the a-form by ehlorine, 
Ti-Propyl chloroiviino-p-nitrobenzouUi, NO2'C,jH,‘C(OPr“);N01, is an oil, 
hfethy/ imino-'I-nUru-p-toluate, prepared from 2-niti-o-p-tolunitrilc and 
methyl alcohol, is a white, crystalline solid, m, p. 60 — 61°; the /lyfro- 
chloride was analysed. On treatment with hypochlorous acid, the free 
ester yields methyl chloroiimno-2-mlro-p toliiate, 

KO,-C,,H3Me-C(U.Me):XCl, 

which, when fr.actionally precipitated by light petroleum from its 
chloroform solution, yielded a mixture of the a-(syrt.-)torni in plates, 
p, 84_-S5° and"the /3 (<m/t-)form in needles, m. p. 71°. Ihe 
a-modificatiou is readily transformed by chlorine into the more stable 
jS-iovax. 

Methyl chloroiinino-p-tohutte, C,;H^Me"C(OMe).iNCl, is a colourless 


on. 

Methyl chloroimiHO-P-nfiphthorile, (;j|iTt-"C(OMe').NCl, prepared by 
chlorinating methyl imino-/f-naplilhoate, is separated into the two 
modifications by adding light petroleum to its chloroform solution. 
The a-form is precijiitateil in minute crystals, m. p. 125°, and from 
the filtrate i.s obtained the /? form in large, thin plates, m, p. |■.. ■ 
By heating with water, e.ach moditicatiou is partly traiisfonnerl into 
the other, '’probably by the action of a trace of liypochlorous acid or 
chlorine liberated from tho chloroimino-eater. 

Ethyl cbloroimino-^-naphthoiite (SIossod, Abstr., 1003, i, w 
prepared by the hypochlorous acid method, yields an 
m. p. 72^ and a substance crystallising in needles, m. p. 39 , 
probably a mixture of both forms. ,,.^1 

Mefhyl chlorohnino-ii-hromobenzofUej CgH^Br*C(0^fe).^'C , . 

lisea in plates and needles, m. p. 60^; it does not, howe\er, occu 
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two stereoisomeric modifications. MeOiyl Moroimino-p-hromo-m-nilro- 
lenzoate, N 02 'CjHjBrC( 0 Me).NCl, alM crystallises in plates and 
needles, m. p. 95°, which^ are not stereoisomeric. Methyl chloroimino- 
n^nisale, MeO‘OgH 4 'C(OMe).NCI, prepared from methyl iminoanisate 
hidi-ochloride, is a pale yellow oil with o sharp odour. 

.mhyl hromoimino-m-nitrobenzoate, NO 2 -C|;H.,-C( 0 Me):NDr, pre- 
pared from methyl imino-m-nitrobenzoate and hypobromoiis acid, 
crystallises in plates, m. p. 99-5° and needle-s, m. p. 101°, which are 
iifit stereoisomeric. Methyl hrornoimino-^-naphthoate, 
Cj„Hj-C(01He):NBr, 

las m. p. 99-100°. ,T. C. C. 


The Transformation of Hydrazotoluene into Tolidine. 
J. P. VAN Loon {Chem. Weekblad, 190R, 5, 689 — 698),— The trans- 
formation of hydrazotoluene into tolidine h.as been investigated quanti- 
tatively, and it has been found that 100 grams of hydrazotoluene yield 
rtr Nil CH 81''^ grams of tolidine, 2 grams of azotoluene, 
^ 2 grams of tohiidine. A small proportion 

J,/ /~\ / isomeride of tolidine, probably of the 

^ annexed formula, is also formed, but has not 
been obtained free from tolidine- The estimation of the tolidine was 
effected by precipitation as sulphate from hydrochloric acid .solution by 
magnesium sulphate, a correction being necessary on account of tolidine 
sulphate being appreciably soluble in cold water. The value of the 
correction factor was ascertained by experiments on the solubility of 
the sulphate at certain temperatures. A. J. W. 


Nn,< 


Eeplacement of Hydroxyl Groups by Hydrazino groups. 
Hastwio Fe-anzen and TTi. Kiohler (J. pr. Chem., 19U8, [ii], 78, 
157—164. Compare Abstr., 1905, i, 244, and following abstract). — It 
has not been found po.ssible to replace tlie hydroxyl groups in catechol 
and quinol by hydraziuo-residues, or yet to tramsform 1 : 3 ; 4-tolylece- 
diamine into the corresponding hydraziue derivative. 

Dibenzylidene-l : Z-phenyleneJihydrazme, 0,,H^(NH'NlCHPh),„ ob- 
tained by the action of henzaldehyde on the crude product obtained by 
heating resorcinol, hydrazine sulpli-ate, and a oO",; solution of hydrazine 
hydrate for six hours to 110 — -120° in an atmo.sphere of iiydrogen, 
crystallises from xylene and has m. p. 247 — 248°. 

Pyruvic acid reacts with the same condensation product, yielding 
dipynvic acid-m-phenylmedihydrazine, C,;H^(Ml-N;c.Me-00.,H),„ in 
the form of a yellow solid, m. p. 191°. 

Hydrazine salicylate, OH*CgH.j*C02H,N.,ll^, forma colourless crystals, 
m. p. 106°, which, when heated by means of nitrobenzene vapour, 
yield 3-keto-l ; 3-dihydroindazole (Fischer, Abstr., 1882, 1068). Salicyl- 
hydrazide when he.atcd in the same manner yields the iudazole in 
addition to disalicylhydrazide, N,H„(CO-C,iH^-OH).„ m. p. 301°. 

^ Hydrazine-o-hydroxytoluate, Oli-C\,H 3 Me-C 02 H,NJI, [Me :OH : CO., H 
It'" I'joQ — 134°; the isomeric MCta-eompouiid [1 ;3:4] 

101—138 , and the p«ra-compound [1:4; 3], 130°. When these salts 
ate heated, they yield mixtures of hydrazine- and dihydroindazole 
euvatiyes, which so far have not been separated. 

P-Hydroxynaphthoic acid hydrazide, OII-CiJIg-CO-NH-NH, [2 ; 3|, 

3 I i 
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crystallises from alcohol in yellow plates, m. p. 203 — 204° (decomp ) 
and yields a benzylidem derivative, OH'CjQHg'CO’JfU'KiC'Hpk' 
m. p. 224'5°. - J. J. S ’ 

7-Hydroxy-j8-naplithylhydrazin6. Habtwig Fkanzex and W 
Deibkl (J. pr. Chem., 1908,' [ii], 78, 143 — 157). — Althoug’u 2;3.di' 
hydroxy naphthalene yields 2 : 3-naplithylenedihy drazine when heated 
with hydrazine hydrate, the isomeric 2 : 7-dihydroxy-derivatire, under 
similar conditions, yields 7-hydroxy-j8 naphthylhydrazine, 

even when the latter compound i.s heated with hydra-zine hydrate 
a good yield of the dihydrazine derivative is not obtained. ' ' 

This anomalous behaviour of the 2 : f-dihydroxynaphthalene 
cannot be explained by supposing that one of the hydroxyl groups 
reacts as the tautomeric ketone, since ketones also condense readily with 
hydrazine. 

The best yield of 1 -hydroxy ■fi-naphthylkydrazine is obtained when 
the dihydroxy-derivative, hydiuzine sulphate, and a i5% solution ot 
hydrazine hydrate are lie.ited at 120 — 125° for eight hours in an 
atmosphere of hydrogen. It crystallises from water' or alcohol in 
colourless plates, m. p. 170° (decomp.), and, when e.xpo3ed to the air, 
turns I'ed. It di.ssolves in .acids, but not in alkalis or ethei’. The 
hydrochhnde, C,(,H|(,ON.„UOI, is readily soluble in water, and has 
m. p. 192°; the lulphale is somewhat less soluble, and has m. p, 23h 
(ilecomp.) ; the nitrate h.as m. p. 173° (decomp.), and also decomposes 
when kept for some time. When the finely-divided base, obtained by 
the addition of a little potassium hydi'oxide solution to its aqueous 
solution, is oxidised by a.spirating air through the suspension, ,a dark 
red solution is formed, and this yields a red precipitate with carbon 


dioxide. 

Nitrous acid transforrrrs thebase into a di/iilrojo derivative, probably 


OH-CIi:C(NO)-C-Cli:0-N(NO)-NII.>, 

6u:cii — c-ch:ch 


it has m. p. 124°. 


Benzaldeh yde 7 ■hydroo-ti-p-naphlhylhijdrnzone, 

oii-c,(,H,pNir-N':ciiPh, 

crystallises from henz-rre in pale yellow plates, m. p. ^ 233b 
The corre.sponditrg o-hydroxyhenzaldehyde derivative, CjjHjjOjhb, has 


nr. p. 223°. 

7 - Hydroxy - ji - naphthylsemiairbazide, OH'GjjHg'NlI-NH'CO'AH.,, 
obtained by the action of a concentrated aqueous solution of potassiutn 
cyanate on the liydi-azine derivative, crystallises from alcohol in 
reddish-violet needles, m. p. 228°. ’i-Ilydroxy-fi-iiaphlhylphenyWtwsem- 
carlazide, 01I'C,gH,;-Nll-Nll-CS-NHl'h, obUiued by the actrou ol 
phenylthrocarbirrride on the Irytlrazine, has rn. p. 183°. 

Tire base condenses with an alcoholic solution of benzoylacctone. 
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’^-Ckloro-P-'iuip^thol, OjjHgCI'OH, can be prepared by dropping a 
}]ot solution of tho hydroxyhydrazine into a boiling solution of copper 
snlphate; it crystallises from light petroleum in colourless plates, 
p. 126-5°. The corresponding acetyl derivative, 0,„II|5Cb0Ac, 

’ Pillises from toluene in colourless plates, m. p. lOt'S'’." 

An acetic acid solution of the hydroxyhydrazine is oxidised by 
copper sulphate solution to ^-naphthol. 

'J.Amino-P-nnphtliol, <)lL'C,cKg‘SHj,, obtained together with 
2 ; 7 -naphthylenediamine by heating 2 : 7-dihydroxynaphthalene with 
ammonium sulphite and hydroxide in a reflux apparatus, has 
m. p. 201“ 

In the preparation of 7-hydroxy-^-naphthylhydrazino, a small 
amount of 2 ; 7-naphthylenedihydrazin6 is formed. This yields a 
dibenzyUJene derivative, CiaHglNH-XiCHVh)^, m. p. 18G'5“. 

I.Amino-fi-naphlhylhydrazitte, Nlf^'Cj„llj'lS obtained by the 

action of hydrazine hydrate and sulphate on 2 : T-naphthylonediamine, 
has m p. 184°, and yields a diUnzylidene clerivative, 
CHPhlN-Ciallc-NH-NlCHPh, 

B p 201'5“, and a (h'-o-Aydroxy6ensyir/e«e derivative, 

OH-OeH^-CH:N-C,„Us-NH-N;CH-CV[l4'OII, 
which begins to decompose at 169“. .J, J, S, 

Action of Nitrogen Peroxide on Aldehyde Phenylhydr- 
azones. Koukhto Ciusa and Ugo Pestalozz.v {Atti R. Accad. Lincei, 
1908, [v], 17, i, 840 — 816). — The action of nitrogen peroxide on 
aldeliydo phenylhydrazones in ethereal solution yields the correspond- 
irg arylnitroformaldehyde phenylhydrazones in almost quantitative 
proportions; CIIArlNjHPh — ^ NOj'OArIN.iHPh, sm;all amounts of 
free aldehyde, diazobenzene nitrate, and oxidation products being 
also formed. The reaction affords a very convenient method of 
preparing arylnitroformaldehyde phenylhydrazone.s, being easier to 
curry out, and giving better yields of purer material, than the action of 
diazobenzene salts on the primary nitrohjdrocarbons, or the action of 
nitrous acid ou the phenylhydrazones. As regards the meoh.anism of 
the reaction, the nitro-groiip replaces tho metliinic hydrogen atom, 
a further proof being thus afforded of the peculiar activity of this 
hydrogen atom. 

The phenylhydrazones on which the re;iction was tried were those 
of benzaldehyde, m-nitrobenzaldehyde, anisaldehyde, and piperonal. 
The compound obtained in the last e.ase was nilromethylenediojtij-tn- 
hnzaldehydephenylhiidrazone, Ph, which 

crystallises from ,a mixture of benzene and alcohol in ruby-red, 
prismatic needles, m, p. 119“, .and tiissolves in eoncentrated .sulphuric 
acid, giving a violet coloration ehangiug to red, and with alkalis, form- 
ing dark red solutions, from whieli it is rc-prceipitated by the additiou 
of arid ; the potassium salt is obt.ained as a golden-yellow-, cryst illino 
powder. q- qq p 

The Degradation of LseYuloaazine (Ditetrahydroxybutyl- 
Pyrazine) in the Animal Body. Karl Stoi.tr [llwclmn. /.eitsih., 
» 12, 499 — 509). — After ingestion of leevulosazine, a pirodiut is 
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excreted in the urine which gives with ferrous sulphate in j... 
acid solution a carmine-red colour." The substance causing tij'* 
reaction was isolated from rabbits’ urine by concentrating 
syrup and precipitating the inorganic salts with alcohol. On addit * 
of a concentrated aqueous solution of copper acetate acidified with aceti' 
acid, a copper salt was precipitated. This was dissolved in sodium 
hydroxide solution and decomposed by hydrogen sulphide, the filtrate 
from the sulphide decolorised by charcoal, and copper acetate 
aqueous solution added. A crystalline precipitate was tberct 
obtained, which was identified as the copper silt of 2-hydroxyffirihvl 
pyrazine-5-carboxylic acid. On oxidation with hydrogen peroxide in 
alkaline solution, it yielded pyrazine 2 ; 5-dicarboxylic acid ra 

272—273“. ’ ' 

The relation of Itevulosazine to these degradation products can be 

expressed as follows : 

N N 

n(^ C'CO,H - 

OH-CU.,-C CH 

■ \/ 

X 

2- H)’droxymcMiylpyrazliie*5 
L\‘vulosaziiie. carboxylic acid. 


N 

HG C-C,IIA 
C.H„0,-C CH 

\/ 

N 


[I'COoH, 


HC 

CO^H-C CH 

%/ 

K 

ryraz{!u‘.-2 tS. 
dicarbaxylic acii], 


The constitution of the excreted product was also confirmed by the 
preparation of an acetyl derivative. The substance which sometimes 
in normal urine gives a red coloration with ferrous sulphate is not a 
pyrazine derivative. S. B, S, 


Preparation of Certain Azines. Giacomo Ponzio and R. 
Giovetti (Gazzetta, l&O.S, 38, ii, 123 — 126; Atti It Accad. Sci 
Torino, 1908, 43, 817 — 820). — The couclusion drawn by ron 
Kothenburg (z^bstr., 1893, i, 701), that when hydrazine acts on com- 
pounds containing the group INCH the latter is always replaced by 
iN’NIIo, is inaccurate. Thus, from isauitrosoacetone and hydrazitie, 
the authors ha.© obtained the corresponding azine, 

NOH;CH’CMe:N*N;CMe*CIi:NOH, 
and from the latter, by means of a simple and general reaction, the 
azines of mixed /sonitroso-kefcones, Me*CO*OA.rINOH, which cannot be 
prepared directly. The latter compounds crystallise well, and are 
converted into mixed diketones, ClI^'CO'GO'Ar, by the action of 
dilute acids, but are not tn»n''forniable into pyrazjlines. 

\>oNitrosoacetOiiazine, prepared by the action of 

powdered hydrazine sulphate { 1 mol.)oa a solution of isonitrosoacetona 
(2 mols.) in 20% sodium hydroxide solution, separates from alcohol or 
water in cry.stals, m. p. 22P (decomp.). 

i^oXilrosopheiii/laceionazimy (NOHlCPh'UMelj^N,,. obtained by the 
interaction of r^onitrosoacetonazine and diazoberizene chloride (2 mols.) 
in 10% sodium hydroxide solution, crystallises from alcohol m 
yellowish-red needles, m. p. 187 — 188% and yields hydrazine sulphate 
and phenyl methyl diketone when heated with 10% sulphuric acid. 
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■^f^yilroso-^tolylacelonazine, [C 4 Er 4 Mo-C(NOH)-CMe:] 2 Nj, prepared 
' treating i«otiitrosoacatonazine in alkaline solution with diazo- 
'^tolu'ene chloride, crystallises from alcohol in yellow laminre, m. p. 
fns -199“ (decomp.). 

i^yilrosoanisylacetonazine, [OMe-CgH^-C(NOH:)'CMe]jN 2 , prepared 
similar manner to the preceding compounds, crystallises from 
'ko'hol i'l yellow prisms, m. p. 193 — 194“ (decomp.), and yields 
hydrazine sulphate and p-anisyl methyl diketone, m, p. 41—45°, when 
distilled with 10% sulphuric acid. X. H. P. 


Pyrimidines. XXXIII. Synthesis of rV-Alkyl Derivatives 
f Cvtosine, Thymine, and Uracil. Tueat B. Joh.nso.'j and Samuel 
H Clapp (J. Biol Chtm,., 1908, 5,49 — 70. Compare this vol., i, 692, 
fir|"\ —Various iV-alkyl derivatives of cyto.sine, thymine, and uracil 
have been synthesised on account of the occurrence of certain methyl- 
ourines in nature, and also on account of the relationship between 
methyluracils and the purines, theobromine and caffeine. 

The introduction of methyl groups into these pyrimidine 
derivatives has a similar influence on their physical properties to that 
on the purines. They increase the solubility and lower the melting 
points. The 3-methyl pyrimidines melt at higher temperatures than 
the isomeT-io 1 -methyl derivatives. 

When 6-oxy-2-ethylthiol-5-methylpyrimidino is methylated by means 
of methyl iodide and alcoholic potassium hydroxide, a mixture of the 
two isomeric 1 ; 5- and 3 : 5-dimethyl derivatives is oblaiued. 

6-Oxy-2-ethyUhiol- 1 ; Udimtlhi/lpyriMidine, 

SEt- Me, 

is less soluble, and crystalli.ses from water in long, slender prisms, 
m. p, 65°. 6-Oxy-ll eAyltfiiol-A : o-dwidhylpyrimidiae, 

S Et-C<^ Me-CH 

t'l'ystallisea from benzene in colourless priaiu.^, un p. 156^. When 
hydrolysed with hydrobromic acid, each thio-deiivative yields the 
corresponding thymine. 

l-Metliyllhymine, CO<|J^l’^9j^>CMe, crystallises from water in stout 


prisms, in. p. 202 — 205° (decomp.), and the isomeric d-‘inethj/Uki/i>tine 
crystallises from the same solvent in prismatic needles or octahedral 
prisms, m. p. 280 — 282°. In the formation of the latter compound, a 
certain amount of 6-ox7/-2-<A<o-3 : ^-dimethf/lpyriniidinef 


C3< 


NH— CO 
N Me-CH 


>CMe. 


is also formed ; it is less soluble in water than the methylthymine, and 


crystallises in needles, m. p. 229 — 230°. 

Bromine water converts 1-methylthymiue into 5-broinu-idiydi'ox'y- 


\-methylhydrothymine, which crystallises 

in stout prisms, m. p. 123 — 125°, when heat-ed slowly. The correspond- 
ing 5-?iUro-derivative, CgH^O^Nj, obtained by the action of nitric acid 
on the base, forms ■well-developed prisms, m. p. 135 — 136° (decomp.). 
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The isomeric 5-nitro-i-hydi-oxy-Z-meihylhydrothymine, obtained by tb 
action of nitric acid on 3-methylthymine, crystallises in large pris^* 
which decompose at 178 — 181“ ' 

The numopotcDsium derivative of thymine, CjHjOjNjK, crystallijjj 
from alcohol in long needles. 

1 ; 3-Dimethylthymine (Steudel, Abstr., 1901, i, 108) is most readily 
obtained by methylating thymine, and with bromine water yidiij 
Z-hromo-i-hydroxyA ; Z-dimethylhydrolhymint, 

in the form of prisms, m. p. 1 32 — 133“ 

Monofotaxsiumnracil, obtained by digesting uracil with the 
theoretical amorrnt of alcoholic potassium hydroxide, has the composi. 
tion 04 H 30 , 2 N„K,H.p, and loses its water of hydration at 120“. When 
uracil is methylated in the presence of potassium hydroxide, 

I ■.S-diinethyluracil, crystallises from a 

mixture of ether and alcohol in long, slender prisms, m. p. 121—122’, 
i.s obtained. With bromine water this base yields Z-dilrojiio-i-hi/dmu- 

1 Z-dviUthylhydTOUYtxcilj — 1^6“, 

which is transformed into o bromo-l : Z-dinuthyluraeil when digested 
with alcohol. 

Z-MHhyhyiosiM, CO<^t^^q^>CH, obtained by methyktiog 

cytosine, crystallises from methyl alcohol in prism.s, decorap, 
278—279“ The platinichloridt, {C5Hy0N5)2H5PtClj,2H20, crystallises 
in slender prisms, and the picrntA in long prisms, which decompose at 
280° when heated slowly. Z-Bromo-Z-vielhyluracil, C 5 ll 5 U, 2 NjBr, 
obtained by treating 3-methylcytosine with bromine and water and 
digesting the product with ethyl alcohol, crystallises from water in 
slender needles, which decompose at 255 — 260°. 

%Oxy-Z-phenytmethylannixcpyrimidine, ob- 

tained by the action of raetliylanilineon 6 chloro-2-ethylthiolpyrimidme 
and digesting the product with hydrobromic acid, crystallises from 
alcohol in hexagonal plate.s, which do not decompose below 285’, 
When this base is methylated, it yields i-oxy-Z-phenybrnthylamino-i- 

rnelhjl pyrimidine, which crystallises in 

striated prisms, m. p. 186 — 187’. 

3 :0-Dimethylcytosine, obtained by nietbyh 

ating 5-methylcytosine (Abstr., 1904, \, 624), crystallises from methyl 
alcohol in prisms, which decompose at 300 — 310°. „ r j- u 1 

The formation of tho 3-methyltliymine by dissolving 3 : o-dimetcy • 
cytosine in concentrated bromine water, evaporating to dryness, an 
digesting the product with absolute alcohol, establishes the posi ic ’ 
of^the methyl groups in 3 : .5-dimethylcytosine. 

[With N. A. JIabtix.]— K lectrical conductivity measurements 
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been made with thymine and its iY-methyl derivatives. The con- 
ductivities tend to increase with the length of time the solutions are 
kept, especially in the case of 1- and 3-methylthymines. J. J. S. 


pyrimidinsB. XXXV. Action of Potassium Thiocyanate 
nn Some Imide Chlorides. Treat B. Johnson and Walteb F. 
Stobey {Aitw. Ghem. J-, 1908, 40 , 131 — 147). — Wheeler and Bristol 
(Abstr., 1905, i, 483) have shown that 6-chloro-2-ethylthiolpyrimidine, 
6-chloro-2-ethylthiol-5-methylpyrimidino, and 6-chloro-5-bromo-2- 
ethylthiolpyrimidina give thiocarbimido-derivatives when treated with 
notassium thiocyanate, but the intermediate formation of thiocyanates 
was not observed. Johnson and McCollum, however (Abstr,, 1906, i, 
768), found that 6-chloro-5-ethoxy-2-ethylthiolpyrimidin6 yields the 
6-thiocyano-derivative, which can be transformed into the correspond- 
ing G-thiocarbimido-derivative. The present authors have now 
examined the behaviour of potassium thiocyanate towards 6-ehloro-2- 
s-toluidinopyrimidine, 6-chloro-2-o-toluidinopyrimidine, and 6-chloro-2- 
p.tolyl-4-methylpyrimidine ; the two forms do not react with potassium 
thiocyanate, but the latter gives the corresponding thiooyano-derivative, 
which can be transformed into the isomeric thiocarbimido compound. 
Moreover, the substances examined by Wheeler and Bristol yield 
thiocyano-derivatives, readily transformed into the thiocarbimido- 
isomcrides when the time of the reaction is limited to twenty to sixty 
minutes, instead of three to fifteen hour.«, as employed by these 


authors. 

[With Elmer V. 'SlcCoLLKif.]—Q-Thiocyano-2-etht/llhiolpyrhnidine, 

’W warming 6-chloro-2-ethyIthiol- 

pyrimidine with potassium thiocyanate in acetone or 95"4 alcoholic 
^solution, crystallises from alcohol in aggregate.^ of rectangular prism.s, 
p], p. 82“ On heating at 80 — 90° for four to five hours, it is trans- 
tormed into the thiocarbimido-derivative. This is obtained as a yellow 
tu, b. p. 200 — 205“/45 — 50 mm., which, after some time, deposits a 
ytllow, crystalline compound, m. p. 175—177°. Thi.s does not react 
w;th ammonia, and is regarded as ,a polymeric form of 2 ethylthiol- 
6-jhiocarbimidopyrimidine (compare Wheeler and Ibistol, loc. cil.). 

/(i-Thiocyano-%ethylthiol-5-melhjIpyrimidine, 

crptallhses from alcohol in prisms, m. p. 05“ It dissolves in thioacotic 
acid, forming prismatic crystals, m. p. 179 — 180°, which probably 
consist of 6'thio-2'eGtyl thiol-5- pyrimidine. o-Bromo G-thiooyano- 


2-eihjlthiolpyrimidme, Cl ystal!i.-es from alcoliol 

in prisms, m. p. 8i — 82'’. With thiciicetic or thiobenzoic acid, it 
yields 5-bromo-6-thio-2-etbylthiolpyrimidiDC, ami, when heated for two 
hours at 150 — 160°, it is transformed into the tiuocarbimido-isoiiitride. 

6 ■ Oxy - 2 - 0 - toluidinopyrimidim^ ^ 


prepared by heating a mixture of 6 -oxy-2-etbylthiol pyrimidine and 
o-toluidine lor three days on the sleani-bath, separates from alcohol or 
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acetic acid in prismatic crystals, m. p. 219 — 220°. 
chloride, it yields G-chloro-‘2 o-toluidmopynmidine, 


With 


pliosphoryi 


separating from alcohol in crystals, m. p. 78°, which, when heated 
with alcoholic ammonia, furnishes 6-atiiino~2-o-toluidino}iyririiidini‘,t.n^ 
tallising from alcohol in small prisms, m. p. 124°, and when boiled 
with Viian-FonA RAlnf.irtn nf nnilin^ ffives &-anilino-^-t\-frJr.,:j: 


Wlou » benzene solution of aniline gives 6-aHilino-2-u-loluidino. 
pyrimidine, crystallising from alcohol in hexagonal plates, m. p. 
the hydrochloride forms slender needles, m. p. 126°. ' 

^■Oxy-‘i-'^-loluidinopyrimidine, piepared from _ 6-oxy-2-ethylthiol. 
pyrimidine and p-toUudine, crystallises from acetic acid in needles 
m. p. 270 — 271°. With pho.sphoryl chloride, it gives 6-cWo?'o.2-p! 
ioluidinopyrimidine, separating from alcohol in prisms, m. p, 112— 1 133 

This reacts with aniline, yielding 6-anilino-2-'i>-toluidinopyrimidint, 

which crystallises from alcohol in needles, m. p. 135°; the hydro- 
chloride forms prisms, decomposing at 134°. ^-Oxy-’l-^-mphlhjlamino- 
pyrimidine, prepared from /8-naphthylamine and 6-oxy-2.ethylthiol. 
pyrimidine, crystallises from alcohol in needles, m. p. 270°. 
%.Chloro-%^-tolyl-i-metkylpyrimidine, 

prepared by heating a mixture of 6-oxy.2-p-tolyl-4-methylpyriinidine, 

phosphorus pentachloride, and phosphoryl chloride, crystallises from 
alcohol in prisms, m. p. 107°. With potassium thiocyanate, this gives 
ii.thioeyano-2-f-tolyl-i-methylpyrimuime, separating from alcohol in 
forn-like crystals, m. p. 123°, which, when warmed with thiobenzoic 
acid, yields (i-chio '2-p-tolyl-i-melhylpyrimidine, 

crystallising from alcohol in slender prisms, m. p. 114°. When the 
thiocyano-compound is heated for two and a-half hours at 130-135°, 
it undergoes re-arrangement, yielding prisms m. p. 207— 208', whicli 
probably consi.st of a polymeric form of the thiocurbimido-iierkmn 
With ammonia this gives ijdhiocarbamido-2-pdolylA-methylpyriMidM^ 

,/C{C„H,Me)r 


N 


- ■' ’ '.-.r , crystallising from alcohol in prisms, 

II, p 145—146°. When G-chloro-3-p-tolyl-4-mcthylpyrimidioe IS lle.^ted 

with ammonia at 180—190° for two hours, it yields 6-«mmo-2-p.(o;j/- 
i-methylpyrimidine, separating from alcohol in hexagonal tab ets, 
IQ. y. 178—179°, and, when warmed with a benzene solution of auilme, 
(i-anili)io-2-f-lolyl-i methylp7/rimidiue, crystalli.sing from alcohol m 
needles, m, p. 120— 121°, 'is obtained; the hydrochloride seiames 
from alcohol in clusters of needle.s, m. j). 269 — 270° (decompd- ^ ^ 

Pyrimidines. XXXVI. Synthesis of Cytosine-S-carboxyl- 
amide. Hi;xkv I.. Whesleb and Cakl O. (dmer^ 6^./' 

1908, 40, 233—251. Comixire Ab.str., 1907, 1 , o59, 1083). 

authors have previously shown that ethyl-i/'-thiocarbami ^ ■ 

ethoxymctliyleiiemalouate condense to form ethyl 2-etlij no 
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.^yjpg.S.carboxylate, and that the corresponding acid is readily 
1'^' inud from this. They have now succeeded in greatly increasing 
jgiij of pyrimidine in this condemnation, and have made it the 
point for further syntheses. 

rtcid chloride of &-cMoro-2-ethylihiolpyTimidine-5-carhoxylic acid, 

, ^^CiSEty^N^QCl, prepared hy boiling the dry oxy-acid with 
^ Jli C(COOl) 

hosphoryl chloride, separates from light petroleum in radiating cluster,? 
of colourless prisms, m. p. 38 — 40°. With cold aqueous ammonia, the 

corresponding amide, N'< 0 H;Q'|cQ.]gj^^">CCl, is formed, which sep ir- 

afesfrom benzene in long, hair-like crystals, ra. p. 13 and with sodium 
dioxide yields Q-ethoxy-^'6thylthiolpyrimidine-5-carhox)/lamide, 

‘ N^C(SEt) N>c-OFt 

^<oh;c(co-nh2)'^^ 

ID p 134°- When the acid chloride of 6-chloro-2-ethylthiolpyrimidine- 
j-carboxylio acid is warmed with aqueous ammonia, i>-amino-2-etki/l- 

thiclpyrlntidine-^'Carboxylainide, ll^, stout 


prisms, m. p. 218 — 219°, is produced ; with bromine, it yields adfiromo- 
iiilditive compound. When the latter is heated until the loss corre- 
sponds with the weight of one molecular proportion of hydrogen 
bromide, the resulting material dissolved in dilute potas.sium hydroxide, 
and the solution acidified with acetic acid, cytosme-5-carboxy!amide. 


This is also formed, to- 
gether with the acid, by the action of hydrochloric acid on 6 -amino- 2 - 
ethyllhiolpyrimidine-O-carboxylamide ; it does not melt at 310°. The 
siib.<tance previou-sly rcg.arded as having this constitution (foe. cit., 
1083) was probably impure or partly hydrated cytosine. On hydro- 
lysis with hydrochloric acid, it yields cytosine-5-c<irboxylio acid, and it 
forms the following salts : hydrochloride, colourless, stout, pointed 
prisms ; nitrate, truncated octoliedrous or tufts of short hairs ; sulphate, 
pearly scales ; and picrale. J. C. C. 


Preparation of 2-Hydroxydihydro- and l-Alliyl-2-ketodi- 
hydro-quinoxalines. Martin Lange (D,R.-P. 196563). — The o- 
uitiosophenois interact with aldehydes and primary amines or with 
Bchiff’s bases to formquinoxaline derivatives. 

i-lIydroxydihydro-V ■.i'-naphihaquinoxaline (1), a yellow, sandy 

MH — CHj NH CHo 

/\/V]S’:C!-On /'Y^-NMe-CO 

III III 



powder, m. p. 240°, is produced by adding acetaldehyde and ammonium 
chloride to an alkaline solution of l-nitroso-/J'Uaphthol. 

K€.t0'\-m6thyldihydro-V : -Tiaphtiiaquinoxaline (II), m. p- 155*5°, 
IS obtained by substituting niethylamine hydrochloride for ammonium 
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chloride in the foregoing reaction. The corresponding 2-l!6t 
ethyldihydro-1' ; 2'-naphtha<juinoxaline, m. p. 164°, is produced ), 
condensing l-nilroso-/3-naphthol with 30% ethylamine and 
aldehyde. 

The patent contains a description of several other quinoxal 
derived from l-nitroso-)3-naphthol, 2-nitroso-a-naplithal, and their carb* 
oxylic and sulphonic acids, and, in addition, two obtained from nitro,s 
2 : 7-dihydroxyn.aphthalene and one from dinitrosoresorcinol. ° 

These compounds have the forraulse : 


HOi 


NH CH., 

I 


NH- 


-N:c-oir HO 


I I i' 


-CHj 

-NMe-CO 


(in.) 


(IV.) 


NiC'OH 


KH— -CH. 

(V.) ^ 


(III) and (IV) are obUined from 3 : "-dihydroxyn.apUhaleue 
acetaldehyde, and .ammonia, or metbylamine, respectively. ' 

(V), which is produced from dinitrosoresorcinol, acetaldehyde, and 
ammonia, separates in orange crystals. (j/T yj 


Ethyl Pyromucylacetate [Furfuroylacetatel. II. S Puryi. 
5-pyrazolone. Henry A. Torrey and Joaquin E. Zanetti (J. Amer 
Chem. Soc., 1908, 30, 1241 — 1244). — When ethyl furfuroylacetatc 
is treated with phenylhydrazine, it is converted into l-phenyl-S-furjl. 
5-pyrazolone, This compound and some of its derivatives have beeo 
de.scribed previously (Abstr., 1907, i, 146). 

By the action of hydrazine on ethyl furfuroylacetatc, Z-fwfyl- 

a-ftjrazohnt, u[| cil^*" )ill’ 


obtained, and forms small, rectangular plates. The picrule decomposes 
at 192°. The ace(i/l derivative, m. p. 153—151°, and the diaciti/l 
derivative, ra. p. 102°, crystallise in long, white needles. The 
htnzylidene derivative forms a ligiit brown, amorphous powder, and 
does not melt at 300°. When the pyrazolone is treated with phenyl- 
cai'bimide, a compound, probably 3-/uTijl-3-i»jrazoloHephmyhaThimiik, 

, m. p. 192°, is obtained in the form of 

C ^ if 0 * C — -N 

small, white needles. E. G. 


Trihydroxymethyldihydrouracil. Kobert Behrend and K.ihl 
Beer [ Annalen , 302, 115 — 122, Compare IJehrend and 

Grlinewald, Ab^tl^, 1002, i, ^54). — A further account of the properties 
of a- aiitl /?-triiiydrosymethyl(jiltydroui'acils (compare Behreml and 
Ostcn, Ai)str.. ItfKtl, i, 301)). Bolh of the^e coiupoumis crystallise 
with ill./), riu! coinpouml obtained by the interaction of the 
/3-corapound ami phenylhy ilrazine i-s a pkenylhjdraxide, 

(since it liheiate.s phenylhydrazine when treated with alkali. Both a* 
and /2-lrihydro.xyinetbyldibydrouracils .are oxidised by potnssium per- 
manganate in the presence of potassium hydrogen carbonate, yielding 
potainium acetoxalurate^ crystallising in needles 
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decomposing at 214—216° An aeid salt, C5H505N2K,C5Hg05N2, 
j]j p 201“ separates when a solution of the neutral salt is acidified 
with hydi'0‘!h'o‘'‘“ acid. 

Xhe a-uracil when heated at 105 — 110° loses 2H^O, yielding a 
yellow powder which decomposes at 140—145°. The yS-uracil also 
loses 2H2O at 105—110°, yielding a syrupy acctylallanturic acid. The 
same acid is also formed when a neutral or .slightly alkaline aqueous 
Solution of either the a- or /3-uracil is warmed, A jihenijllit/drazom, 
i’o™'ng yellow crystals decomposing at 219—220° was 

prepared. 

Acetylallanturic aeid is oxidised by potassium perm.anganate in 
the presence of potassium hydrogen carbonate to oxaluric acid and 
acetic acid ; in no case was either acetoxaluric acid or aeetylcarbamide 
formed. Nv. H. G. 


Dimethylglyooluril and /S-Methylhydantoin. Esin, Weitzn'er 
(Aniiahn, 1908, 302, 125 — 131). — Au account of attempts to obtain 
a fruitful and simple method for preparing /J-methylhydantoin. 


Mothylcarbamide, or, better, its acetyl derivative, I'eacts with glyoxal 
in aqueous solution in the presence of hydrochloric acid, yielding 
dimethylglycoluril (compare Francliimont and Klohbio, Abstr., 1888, 
1179J. The product so formed is shown to be a mixture of the two 
^NMe-CH-NMe. ,,,, , ^.\Mc-CH-NIL „ , 


isomeiides: and 


CH-XMe'' 


Both these compounds when decomposed with hydrochloric acid 
yield the same product, namely, a mixture of o- and /3-methyl- 
hydantoins, which is separated only with great difficulty. The best 
method for obtaiiriug ^-methylbydantoiir is by acting on sarcoiiine 
hydrochloride with potassium cyairate in aqueous solution, and heating 
the resulting solution with hydrochloric acid. 

The mixtirre of isomeric dimelhylglycolurUs prepar ed from glyoxal 
and acetylmethylcarbamidc may be separated by fractional crystal- 
lisation from water. Both isomerides crystallise in long, colourless 
needles, and melt at 285 — 287° and 230—232° respectively. 

W. H. G. 


Preparation of Azoxy-derivatives. 0. Dieefenb.vcu (D.R.-P 
197714). — Azoxy-compounds may be conveniently obtained free from 
amines by digesting a mixture of a nitro-compoirnd and hydrazo- 
derivative until they have interacted to furnish a mixture of azo- and 
.azoxy-derrvatives. 

A rnixture of azo- and azoxy-o-tolueue is thus produced by 
marntarning a mixtirre of o-nitrotoluene, hydvazo-o-toluene, toluene, 
and aqueous sodium hydroxide (Iffilil at 90° for eight hours. Under 
Similar conditions a mixture of o-nitrobeuzoic acid aud hydrazobenzeno 
yields sodium o-azoxybenzoate and azobenzene, which are readily 
separated. This reaction may be combined advantageously with the 
electrolytic production of hydrazo-derivatives. 

The azoxy-compound is reduced electrolytically toa hydrazo-compound 
and then more nitro-compound is added, which is then reduced to the 
o-zoxy-compound by the hydrazo-derivative present, so that the nitro- 
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compound is being continuously reduced chemically whilst the electvo- 
lytic reduction is effected on the azoxy-derivative. G, T, M 

Hydantointetrazones. J. R- Bailet (/. Amer. Ohm. .y* 
1908, 30, 1412—1418. Compare Abstr., 1904, i, 826),— The author 
adduces further evidence in favour of the constitution of the aso- 
hydantoins {toe. eit.) by showing the relation of azophenyldimethyl- 
hydantoin (I) to phenyldimethylhydantoin (II) and to aminophenyl- 
dimethylhydantoin (III). 

CMe,/N-N : N-X 'CMe, CMe,j-NH 

CO CO CO CO CO CO 

\ / \ / \ / 

JNPh XPh NPh 

(I.) (II) 


CMe,.N.NH, 
CO CO 

\/ 

NPh 

(HI.) 


l-Azo-3-phenyl-5 : 5-diraethylhydantoin after purification by crystalli- 
.sation from ethyl acetoaeetate decomposes at 285“ (corr.), instead of 370“ 
as given previously. When heated at 60® with sulphuric acid or boiled 
with alcoholic potash, it lo.ses nitrogen and yield.sS-p/ienyf-SiS-diwet/ii;/. 
hydantoin, crystallising from water in prisms, m. p. 171“ (corr.), whirJi 
is also obtained by condensing phenylcarbimide with nminoisobutyio- 
nitrile and hyclroly.^ing the product. 

[With Barney Brooks.]— l-A«iiao-3-;»/ie«j'?-5 ■.5-dimethylhy(kintoin. 
m. p. 154-5“ (corr.), is prepared by the action of dilute .sulphuric acid 
on l-carboxyisopropyiatnino-.*I-phenyl-5 : 5-<liinetiiylhydantoin. It is 
o.xidised with bromine water to l-azo-3-pbenyl'5 : 5-dimetbylhydantoiii. 
\-BeiizyUdeneamino-i-iihenyl-5-.5-din>tlhylhydantoin, piepared by heal- 
ing amiiiophenylditnetbylhydantoiu with benz.aldehyde or by heating 
phenylcarbimide witli the henzylidenehydrazone of hydraziiioisobutyric 
acid, crystallises from alcohol in long, slender, pale yellow needles, m. p, 
154“ (con-.). J. 0. i. 


(Preparation of Diazo-derivatives of l-Amino-/? naphthol- 
sulphonic Acids.] K.m.i.e A Co. (I).K.-P. 1952‘28 and l!)53i3)^— 
On adding .aipieous i=odiuui nitrite to a mixliire of l-amiiio-/3-iiaphthol- 
4-sulphoDic acid, zinc sulphate, and zinc hydroxide, diazotisation seh 
in, and i.s completed by heating at 40—65“ for one or two hours. Ihc 
diazo-derivative may be precipitated by tlie addition of acetic acr aiK 
.sodium chloride. Other aiilphonic acids of l-aniino-/l-iiaphthol w 
2-ainino a-iiaiditliol may be diazotised in a .similar manner. 

The zinc salt may bo replaced by the .salts of magnesium, to , 
nickel, and matigaiiese, and, in general, by metallic .salts o 
reaction which are highly dissociated in aqueous sohitioii. G. i. si. 


The Extractives of Muscular Tissue. Relationship 
Oblitine to Carnitine. K. Kbimherg (Zeittch. physwl- t-Aei'G 
60, 417—424. Compare this vol., ii, 609).— When 
orated .several times with alcohol and a little hydroc j 

product is formed from which oblitine can be i.solated in e 
its hydrochloride. Oblitine would thus appear to be the die ) 
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. The platiniehloride has the formula CjgHj^OjNjCljPt, 

° /not C .HgjOjNjGljPt (Kutscher). Since Kutscher in the isolaiion 
"f blitino' used methods which would transform carnitine into oblitine, 
° 's uestionable whether this latter exists in muscle extract. 


Blood-pigDl®Ht. IX. Leon Makchletvski (^Zeitsck. physiol. Chem., 
1908 56, 316 — 320- Compare this vol., i, 232). — A further investiga- 
tion of the action of diazobenzene chloride on ha;mopyrrole has shown 
thit at least four, and probably five, products are formed, (a) A pro- 
duct the hydrochloride of which crystallises in brown, monoclinic or 
triclinic needles, m. p. 233°. (b) Rhombic crystals, with a ruby-red 

colour and coppery lu.stre, m. p. 268°. (c) Green needles of a hydro- 
chloride, m. p. above 300°. (d) Brown needles with a green shimmer of 

a hydrochloride, m. p. 185 — 186°. The chief product is usually (u) ; 
product (d) appears to be formed when the conditions are somewhat 
altered. 

it is shown that treatment of hmmopyrrole with acid affects it m 
such a manner that the yield of product («) is diminished, and is 
ultimately nil. J- J, S- 


Part Played by Alkali in the Hydrolysis of Proteins by 
Trypsin. T. Bhailsfokd Robertson and 0. L, A, Schmidt (/. Biol. 
Chm., 1908, 6, 31 — 48). — The change in alkalinity during tryptic 
fcimentation has been followed by means of the gas chain. It is 
found that when the total hydroxyl-ion concentration is greater than 
10'®, the changes in concentration can be expre.ssed by a unimolecular 
formula, but that with lower concentrations the change can be repre- 
sented by a bimolecular foi-mula. These facts appear to be inconsistent 
with the view that the hydroxyl ions act as an accessory catalyst, but 
are in harmony with the view that the re.al catalyst is a hydrolysable 
compound of trypsin with sodium hydroxide or other base present in 
the system. — 

It is suggested that the equilibrium, as regards change in OH 
concenlratious, which is attained after some time is a " false ” equi- 
librium depending on the sum of the relations between the protein, 
trypsin, and alkali. The proteins used were casein and protamine. 

J. J. S. 


Hydrolysis of Legutnin from the Vetch. Thom.as B. Osborne 
and Frederick W. Heyl (Anur. J. t’hysioL, 1908, 22, 423 — 432). — 
The general propertie.s of vetch Icgumiu are similar to those of the pea 
legumin described previously (Abstr.. 1907, i, 806). On hydrolysis, 
the various amino-acids are found in somewhat dilferent proportions ; 
these differences are most marked in the mase of valine, aspartic acid, 
and lysine, but some hesitation is felt in drawing conclusions that 
these are sufficient in the present state of our technique to warr.ant the 
assertion that the two proteins are different. AV'. D. H. 

Photomethsemoglobin. Otto Leers {Biochem. Zeilsch., 1908, 12, 
252 258). — When raetbaemoglobin solutions are exposed to sunlight, 
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the brown colour is, as Bock has shown, converted into 
colour, and the modihcation of the blood-pigment, termed h 
methiemoglobin, is formed. Its spectrum shows great similaritv 
that of cy.anohremoglobin. Methsemoglohin was prepared bv a v" 
of methods, and this was converted into photomethasmoglobin 
ment with potassium ferricyanide and exposure to sunliidit T? 
.same effect was also produced by sodium ferro- and ferri.cyanideg "j 
other cyano-compounds. The solutions thus obtained exhibit on 
centration the characteristic hydroej'anic acid odour, and give alsoTr 
Prussian-blue and other characteristic hydrocyanic acid tests Oti, 
evidence was also adduced to indicate the formation of hydrocyanic a .'J 
in the methienioglobin solutions when treated with potassiiim fen'” 
cyanide ; the facts indicate that photomethaemoglobin and cvi * 
(met)bR;moglobin are identical modifications of the blood-pigment ” 

8, B.'s, ' 

Coaguloaea. III. D. Lawiioff {ZeiUch. phjsiol. Chem. 190$ sa 
, nil— 362. Compeire Abstr., 1907, i, 995).-— The present experiment! 
were performed with crystallised egg-albumin, and confirm thos 
previously recorded with linnnoglobiu and caseinogen. In the various 
fractious the same two lype.s of co,agulose-yielding substances wefe 
detected after relatively short peptic digestion. \y, p) jj 
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Refractive Indices of Gaseous Nitric Oxide, Sulphur 
Dioxide, and Sulphur Trioxide. Clive Guihbertsos and E. Paek 
MrixALFE {Proc. Roy. Soo., 1908, 80, 406 — 410). — The refractive 

jnjex of nitric oxide for sodium light is T0002939. This is greater 
tliao tl'o value calculated from the indices of nitrogen and oxygen. 
For sulphur dioxide and trioxide, the values of the index are respect- 
ively 1 0006609 and 1 000737. These numbers are much smaller 
than those calculated from the indices of sulphur and oxygen. 

H. M. D. 

Refractive Index and Dispersion of Light in Argon and 
Helium. W. Burton {Proc. Roy. Soc., 1908, A, 80, 390 — 405. 
Compare Scheel and Schmidt, this vol., ii, 333). — The measurements 
were made by Jamin’s interferometer method. The refractive index 
for the Ui line at 0" and 760 mm. is for argon l-00()2837 j for helium, 
1 00003500. The constants A and B in the di.spersion equation 
n = A + B/K^ •a.re tor argon 1'0002792 and l’6xl0”'^; for helium, 
l'00003478 and 7'5xl0-t8. H. M. D. 

Dispersion of Gaseous Mercury, Sulphur, Phosphorus, and 
Helium. Clive CurnBERTSON and E. Parr Metcalfe (Proc. Roy . 
Hoc., 1908, A, 80, 411 — 419. The results obtained for the refractive 
index and dispersion c.an he expre.ssed by the formula; : mercury, 
^,-1 = 0001755 (1 + 2-265/X2.10''') ; sulphur, - 1 = 0-001046 (1 + 
2'125/X®.10'^) ; phosphorus, /x - 1 =0-001162 (1 -|- 1 -53/X®. 10*'') j helium, 
/i- 1 =0-0000347 (1 +2-4/X^.I0'’). The refractive index of sulphur 
for infinitely long waves is, within 2%, four times that of oxygen ; the 
dispersions also are approximately as 4 : 1. The index of phosphorus 
for infinitely long waves is exactly four tiine.s that, of nitrogen ; the 
dispersions are almost exactly as 2:1. The index of helium is, 
within T6%, one-eighth of that of argon. H. M. D. 

Energetics and Chemistry of Banded Spectra. Johannes 
Stark (Physihxl. Ztilsch., 1908, 9, 356 — 358. Compare this vol., 
ii, 138). — Polemical against Kauffnmnn (Physihd. ZciUch., 1908, 9, 
311). The nitrocompounds mentioned by Kauffinann as forming 
exceptions to the author’s view of the dependence of fluorescence on 
the position of the absorption bands are not suitable substances for 
the examination of the validity of the theory ; absorption bands due 
to groups other than the nitro-group condition the fluorescence of 
these substances. H. M. D. 

The Spectra of- Oxygen (Doppler Effect with Canal Rays). 
Johannes Stark K. Akad. lIVss. Berlin, 1908, 554 — 577). 

-—The canal rays in oxygen have been examined, and it i.s found that 
tliiee of tlio series line.s sisow the Doppler elVeet, although only under 

VOL. xciv. ii, 37 
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socially favourable condition. The spark lines show the eSect 
nCTstrongly the greater their intensity. Bands are also cousp.c„o., 

diSerent elements lead to ,L, 
conclusion that the carriers of the lino spectra are the positive lom. 

It appears also that by the loss of one or more electrons, an atom 
give Tise to positive ions of different valency. C. H. D, 

The Distribution of Intensity in the Spectra of the Canal 
Rave in Hydrogen. Johanrbs Staek a>>< 5 W. fsTEUBiiia l^it-ungskt. 

T am Wks\rlin. 1908, 578-585).-The relation between Uie 
distribution of intensity of spectral hnea in canal lays and the velocity 
of the rays has been investigated. With increasing vebcity the ratio 
of IL intensity of a line to that of a less refrangible ins of Uio 
ll7 increases the more rapidly the smaller the ratio of the wav. 

lengths of the two lines. ^ 0, 

The Resonance Spectra of Sodium Vapour. Robsst W Wooe 

(Ail Maq . 1908 , [vi], 15, 581 - 601 *),-hodmm vapour in an cxliaiuM 

steed tubT, heated to about 400“ shows an extremely complex ab.^orpfon 
pectrum consisting of a multitude of very fine ab orption lines ; tk 
;ery large scale photographs token show for example about GO 0 me, 
n the bluish-green. If the vapour is illuminated with wlnte ight,. 
becomes fluorescent and gives an emission spectrum which is the exac 
ernterpart of the absorption spectrum. By exciting the vapour with 
monoc momatic light, only a few lines appear in the emission spectrua, 
tC spectra are called “resonance spectra.' hecause they appear i» 
ie dl to resonance of an electron of the system when mouodnoaiat.i 

®i- i' i„,-,„ionit The princ pal peculmnties of the letODance 

eSng Ihie (2) they contain one or more series of other lme.s space! 

1 V . ,.llv ihe lines are usually 38 to 39 Angstrom units .apart, 

ThTb uXo ecu lithium line (A = 4972) excites the .same series of Imei 
The hiuiBi o . f certain w.ave-leiigths cm 

abeorption of radiation of the same ,f«M«enc7 - tlu^ J 1 d 
electrons, should emit radiations giving a system ol equ..l y p 

'■Mother remarkable .spectrum i-s obtained by exciting the 
with cathode rays ; this is being studied in detail. 

X tiOOO have also been studied, habry s ^ |i„ps i„ 

express the relations of the oscillatioii-fiequentie.. 

• And nuM I'JO®. 9’ 450-401 
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tlie blinds ate very DumeMua,. and it waa found necessary to compute 
the position of the heads of the bands. 

A comparison with the spectra of the alkaline earths leads to the 
conclusion that the bands in the barium spectrum are due to the metal, 
and not to the oxide. C. H. D. 

The Spectrum of Iron Observed in the Oxyhydrogen Blow- 
pipe Flame. Gustave A. Hems.alecu and Charles de Watteviele 
{Oompt. rend., 1908, 146, 962—965). — The method previously described 
for studying the spectrum of iron in a hydrogen dame (this vol., ii, 
336) has been adapted to the study of spectra in the oxyhydrogen 
flarae. Oxygen was passed through a bulb containing iron electrodes 
between which extremely powerful electric sparks were discharged. 
The issuing gas was mixed with hydrogen in the burner previously 
described, and produced a very white and brilliant flame. 

Both the visible and the ultr.a-violet parts of the spectrum were 
e.<,iniined, about 200 lines being identifled and their relative brightness 
determined. Some of the ultra-violet lines were obscured by the bands 
of the water-vapour s^ctrum. 

In the spectrum of iron at the oxyhydrogen flame temperature, there 
appears to be a concentration of energy between the wave-lengths 
.3500 and 3900. When air is substituted for oxygen, not only is the 
general brightness of the .spectrum diminished, but the relative intensity 
of the lines is altered. The lines of the oxyhydrogen Hamo are those 
which appear brightest in the arc spectrum of iron, but the relative 
intensities are different in this case also. The brightest line from the 
blowpipe flame is 3860'03, whilst the brightest from the arc is 
4383'70. 

Practically all the lines attributed to iron in the spectrum of the 
star Sirius have been found in the blowpipe spectrum except the lines 
of “ proto-iion” (“enhanced lines”) described by Lockyer. 

K. J. 0. 

Influence of Temperature and Magnetisation on Selective 
Absorption. Henri E. J. G. Du Bois and G. J. Elias {Proc. K. 
Aktid. }feiensch, Amsterdam. 1908, 10, 839 — -850). — In continuation* 
of previous work (this vol., ii, 336), the absorption spectra in the 
visible region of certain solid compounds of chromium, uranium, 
praseodymium, neodymium, samarium, and erbium have been further 
examined, mostly at 193\ The effect of magnetisation in resolving 
and shifting the position of the lines at 193“ has been examined, the 
results for the green, yellowish-green, and red regions of the spectrum 
of erbium nitrate being given in considerable detail. Q. S. 

Application of Optical Properties of Liquids to the Study 
of Polymerisation and Analogous Phenomena. >f. N. Andr^eff 
(/. /fuss. Phys. Chem. Soc. (Phys.), 1908, 40, 191— 201).— Substances 
wliich, b]ie tartaric acid, exhibit anomaloii-s rotatory dispersion 
iviilioiu, absorption are regained as consisting of at lea-t two kinds of 
uiolecules graving opposite rotatory powera. The author describes a 

37—2 



548 


ABSTRACTS OF CHEMICAL PAPERS. 


method by which the number of different kinds of molecule.? uay 
determined in this and similar cases. 

If q represents any additive property, for example, the rotation 
of a substance containing molecules of two different kinds, then 
P? = “i?i + “i?2 ““'i + where ?, and are the res|^ctive 

values of this property for the two kinds of molecules and P, a^, and o 
denote the total weight and the weights of the different molecules 
respectively. The values of <?, and q„ depend only on the wave-length 
of the light employed, whilst a, and vary only with external 
conditions, such as the temperature. Hence at three different 
temperatures, with which correspond the values a/ and a," and a" 
and Uj'" and a^"', the three following pairs of equations hold ; ■’ 

(1 ) 9' = aj'9,/P + a.^qJ'P : a,' + a.,' = P ; 

(2) 9'' = a,"9,/P + a.,"9.j/P ; uj’ -1- a/ = P ; 

(3) 9"' = a,"'9,/P -1- a/'^j/P ; Oj"' -f aj''' = P, 

From these, it can bo readily calculated that (?" - 9')/(9' " -9')=, 
(a," - Oi’) (a,"' - Uj'), so that (9" - 9')/(9'" y 9') independent of the wjve- 
length. The constancy of thi.s expression for different wave-lengths 
is hence a criterion for the presence of two kinds of molecules in the 
substance investigated. 

By applying this method to the loLations of tartaric acid, and of 
dimethyl, diethyl, and dipropyl tartrates for light of various wave- 
lengths, the author finds that each of the substances contains 
molecules of two different types. 

On the above lines, the author has developed a general theory which 
leads to a number of determinants, 3,, 3.>, 83, — .. 8„ ; and it is shown 
that if 8„ is the first of these which has the value zero, the substance 
contains molecules t>f n different kinds possessing other than zero 
values for the optical property considered. T. H. P, 

Relation Between the Rotatory Power of Optically Active 
Compounds and their Chemical Structure. II. I), A. Cimiii.'i 
{J. Jiusn. I’hys. Cheiii. Soc., 1008, 40, 592—598. Compare Ab.vtr,, 
1907, ii, 830). — In the pre.seut paper is described the investigation of 
the hexyl alcohol, CU.MeEt-CIT.-CH^-OH, the corresiondiiig brom- 
ide, CU'MeEt-Cll.,-CH ,ifr, and the he.vylbenzene, 

“ ' 'Cll.MeEfCllyCH.jl’h, 

on the lines indicated in the picvioos communication. 

From the values of the .siiccific rotation of the hexyl alcohol, the 
atomic product for o.xygen is calculated to bo 129'28, the number 
obtained from a study of active amyl alcohol being 132'32 and the 
theoretical value 139'-1. 

Taking the number 211 '9 fur the atomic product of bromine (toe. 
cit.), the value of [ujl,'-' for the hexyl hroruide is calculated to be 
-t- 15'23^, which deviate.s from the actual experimeutal numbei', 

14'4S', by about 5"',; if, however, the reverse calculation is made 
from the rotation -hi4'48', the atomic proriuct for bromine becomes 
130'4, which differs from the theoretical value, _211'J, by about 

38 5%. 

Consideration of the numbers, obtained for the hexyl benzene 
iodic tte.s that the linkings of the hydrogen to the carbon atoms in 
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zene do not lie in the plane of the ring, but perpendicular to that 
pUne, as suggested by Erlenmeyer, jun. T. H. P. 

Anomalous Magnetic Rotation (of the Plane) of Polarisation 
of the Bare Barths. G. J. Elias (Physikal. Zeituh., 1908, 9, 355). 

jj^ reference to Wood’s investigation of the auomalous magnetic 

rotation of neodymium {Phil. Mag., 1908, [vi], 15, 270), the author 
recalls a similar phenomenon already observed by him in the case of a 
solution of erbium chloride. H. M. D. 

Triboluminescence of Mineral Substances. Adsieu Karl 
{Compt. rend; 1908, 146, 1104 — 1106). — The triboluminescence of 
loany mineral substances is only observed when the eye has become 
sensitised by a prolonged .sojourn in the dark. In other cases, 
excessive resistance to fracture, or great fragility, has prevented the 
detection of this property. Triboluminescence is similar to phosphor- 
escence in that it requires the presence of large quantities of a diluent 
with small quantities of a triboluminogen. Pure substances are not 
tribohuninescent. A Iriboluminescent system almost always retains 
the property when subjected to chemical change ; thus a tribo- 
luminescent manganiferous zinc oxide retain.s the property when 
tran.sformed into nitrate or sulphate ; the fluoride, however, is 
inactive. 

The study of series of mixtures indicates the existence of an 
optimum proportion of triboluminogen. These optima are quite 
different from those of cathodic phosphorescence for the same mixture.?. 
The persistence of triboluminescence in spite of repeated fractionation 
is very great for some diluents, iiut purification lends finally to a 
disappearance ol the property. 

Tn the mixtures studied, the diluent was zinc sulphide or oxide, 
and the triboluminogens, oxides and sulphides of silver, lead, tungsten, 
tin, bismuth, copper, cadmium, nickel, manganese, uranium, tantalum, 
niobium, thorium, iron, chromium, zirconium, barium, calcium, 
vanadium, praseodymium, samarium, dysprosium, magnesium, and 
silicon. Intimate admixture was effected by simultaneous precipita- 
tion or evaporation of tho mixed solutions . 

The colour of the emitted light varies with the triboluminogen, and 
is also influenced by the diluent; thus lead gives blue and manganese 
orange ; the system (Ti 02 ,ZnO) has a pale violet triboluminescence, 
whilst that of (TiOj.ZnS) is dark green. The colour is different from 
that of the phosphorescence of the same mixtures. E. H. 

Electrochemistry of Light. II. Wilder D. Baxceoft 
{J. Physical Chem,, 1908, 12,318 — 376. Compare this vol., ii, 448). 
— In the present paper, the mode of action of sensitisers is discussed, 
the available data being adduced in the form of extracts from the 
writings of Eder, Vogel, Abney, Timiriazeff, Bothamley, and othei's. 
A distinction is drawn between optical sensitisers, which make silver 
bromide sensitive for certain rays of the spectrum on account of their 
optical absorption bands, and chemical sensitisers, which are mainly 
effective by reacting chemically with iodine and bromine. 
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As to tho mode of action of dy^ as sensitisers, Abney’s view a 
the dye is oxidised by light is not in accord with the expeii,!,.., ! 
facts, and Eder'a suggestion that the tiye acts as a catalytic aoent ' 
in many respects unsatisfactory. The only theory which .accounr 
satisfactorily for the facts is that of Grotthuss, according to wh t 
sensitisers act directly or indirectly as depolarisers. All sensitisjj 
are sensitive to light, and are either reducing agents in the wid 
sense of the term or are converted into reducing agents by li»u 
The mode of action of cyanin and the eosin dyes as sensitisers it 
discussed. 

There is no connexion between sensitising power and fluorescence 

G. s' 

Radioactivity. Willy Marckwald (Ber., 1008, 41, 1524— isgu 
— A lecture delivered to the German Chemical Society. G y 

Radioactivity. AnuriS Debierne (Bull. Soc. chim., 1908, [iv], 3 
i — xxxix). — A lecture delivered to the French Chemical Society, ' ’ 

J. G C. 

Law of Transformation, in Stages and Radioactivity, 
Gerhard C. Schmidt (Jahrb. Badioaktiv. Elektronik., 1908,5, 1 15— ngj 
— ^The successive formation of disintegration products of the various 
radioactive substances is supposed to be due to the operation of the 
general law, according to which the spontaneous transformation of any 
substance is determined by the least possible diminution of free 
energy. In consequence of this law, it is improbable that more than 
one a-particle is emitted in eacli st^ge of the disintegration process. 

H M. D, 


Radioactivity of Water from Martos and Onteniente, 
Faustiko Diaz de Kada (Anal. Fit. Quim., 1908, 6, 290— 291).— The 
following table shows the character of the water from the localities 


named : 

Locality. 

Martos 

Onteniente 

J) 


.Spring. Tcjupcralure. 

El Pnncipiil — 

El Pocito — 


Initial aclirity, 
voUis per lioui'-liti'o. 
30'1 
45-S 
7P8 

W. A. D. 


Radioactivity of Water from Castromonte and Puertollano. 
Jos^: Munoz del Castillo {Anal. Fis. Quim.^ 1908,6, 291—292).— 
The following table shows the character of the different samples of 
water : 

Initial activity, 

Locality. Spriug. 

Puertollano Fuenlc de »Saii Gregorio 
Los Bauos 


W. A. D 


Temperature. 

volts I'cr liour-litre, 

16'25’ 

138-1 

20“ 

44-7 


78'5 


Castromonte 
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r jgation phenomena Produced by Snow. G. Gostanzo 

1°, (./aAri. Xadioakliv. Eleklronik., 1908, S, 120 — 124). — In 
jj^pectiition that the emanation emitted by the earth’s surface 
* '°ulii rise to an abnormally large ionisation of the air contained 
■'^hvers of fallen snow, the authors have examined such air eleotro- 
jcxlly. Whereas the normal fall of potential amounted to 0 2 volt 
^ five minutes, the voltage drop when the air from 25 grams of 
'olkcted snow was allowed to circulate through the apparatus 
amounted to 3'5 volts in the same interval. After sixteen hours, 
when the snow was melted, the fall of potential under the same 
conditions was 0'5 volt in five minutes. The ordinary air after the 
snow-fall was found to contain relatively few ions ; this is supposed 
to be due to the ions previously pre.sent h.aving acted as centres 
of condensation. H. M. D. 

Distribution of the Radiation of Radioactive Substances. 
H G%a'SM:m^{rhysikal. Zeitsch., 1908,9,385 — 392). — The darkening 
of photographic plates subjected to the action of metallic uranium, 
whicli is cut so as to give plane geometrical figures, shows a peculiar 
distribution. In general, the darkening extends beyond the uranium 
itself, hut at each angle the plato shows a region where the effect is 
very greatly reduced. The contrast is greater in the case of acute 
anglos'^than for angles which are obtuse. Experiments are described 
which show that the phenomenon cannot be attributed to total 
reflection or to mutual .action of the /3- and y-rays resulting in deflexion. 
Geometrical figures out from a hardened mi.xture of uranium oxide 
and gypsum show the effect described with the same sharpness, and 
when minium, which readily absorbs /J-rays but radiates secondary 
rays in large quantities, is added to the mixture of uranium oxide 
and gypsum, very sharply-defined images are obtained. The pheno- 
menon is supposed to be due to secondary rays produced by the 
/j- and y-rays, and it is shown that the images produced on the photo- 
graphic plates aro displaced under the influence of a strong magnetic 
field. H. M. D. 

Life of Radium. Bebtbam B. Boluvood (.l«ier. J. Sck, 1908, 
[iv], 25, 493 — 506). — The growth of radium in solutions of ionium 
has been examined by measuring the emanation contained in the 
solutions at different times. Five different solutions of ionium were 
used in the experiments. The first two were obtained from caruotite, 
the third from Joiichimsthal uraninite, the fourth from secondary 
uranium minerals, chiefly gummitc and uranophane, and tlie fifth from 
a specimen of very pure uraninite from North C.arolina. The amounts 
of radium produced by the separated ionium in known periods are 
compared with the quantities of radium originally associated with the 
quantities of the various minerals operated on, and from these data 
the disintegration constant of radium is calculated to be 3 '48 x 10"* 
(year) The separate values obtained for tbe five different solutions 
aio in good agreement, and tho halt-value period cori’espouding with 
thi.s constant is about 2000 years. H. JI. D, 
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Distribution in Electric Fields of the Actiye Depositg 
Radium, Thorium, and Actinium. Sidnet Rcss {Pin « ^ 
1908, [vi], 15, 601— 614).— A rod charged either positive^**' 
negatively to 300 volts is exposed to a definite quantity of 
emanation of radium, thorium, or actinium mixed with another « ' 
and the quantities of active deposit compared when the pressure oj 
the admixed gas is varied. With radium emanation in air, the activii 
of the negative rod diminishes slowly with the pressure at ahoi 
100 mm., but much more rapidly at lower pressures, whilst that ot 
the positive rod increases slightly. The ratio of the activitieg ij 
about 20 at atmospheric pressure, and about 2‘5 at O'Ol inn, 
sulphur dioxide the difference ot activity is much greater, whilst fj 
hydrogen there is no difference at all up to 1 mm. pressure. Wit), 
thorium emanation in air, the ratio of the activities of the negithj 
and positive rods is about 200 : 1 at atmospheric pressure, and about 
25 : 1 at 2 mm., the change being due to a diminution in the activity 
of the negative rod. With actinium, the ratio is 2 : 1 at atmospheric 
pressure, but at 2 mm. pressure it is 22’1, the activity of the 
negative wire increasing. The ratio in the e.ase of actinium increases 
horyever, as the distance of the electrodes from the actinium becomes 
smaller. The experiments confirm Rutherford’s view that the 
molecules of the active matter are moving too fast to be directed bv 
the electric field unless they are stopped by numerous colli.sions with 
other gas molecules. The experiments with actinium indicate that 
the sign ot their electric charge depends on the distance they have 
travelled through the gas. T, E, 

Determination of the Molecular Weight of Radium 
Emanation by the Comparjpon of its Rate of Diffusion with 
that of Mercury Vapour. P. B. Perkins (.Imer. J. Set., ISOS, 
[iv], 25, 461 — 473). — An apparatus is described by means of which 
the rates of diffusion of mercury vapour and radium eniiuiation have 
been compared at [einpcraturcs of 250'’ to 275 '. The. tendency ol 
mercury to oxidise at tliis temperature made it necessary to carryout 
the diffinsioii experiments in an aliiiosphero of hydrogen. The porous 
plugs through which the gases diffused were made by boring a large 
number of cup-shaped holes, 1 mm. in diameter, through ,an iron tube 
which divided the apparatus into two chambers ; these holes were 
then filled with fine asbestos fibre. ’The quantities of diffused 
emanation were mo.a-.urcd by determining the amounts of the induced 
activity on a negatively ch.argcd electrode. 

It is pointed out tliat Graham’s law can only be applied villi 
accuracy to the determination of molecular weights wlien the mole- 
cular complexity of the two gases compared is the same, and wbe" 
the molecular weights do not differ very much from one anotier. 
These condition.s are fulfilled in the comparative experiments ma e J 
the author. . , ,, 

From a number of experiments at 250®, the molecular weight ^ 
emanation is found to bo 235 ; from the experiments at 27 , ® 
calculated value is 234. The author concludes that theie can c 
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doubt that the niolecular weight of the emanation is not very different 

from that of radium. H. M. D. 

Different Kinds of y-Rays of Radium and the Secondary 
-Rays which they Produce. R. D. Kleeman {rhU. Mag., 1908, 
[ril 15i — 663). — ^When the y-rays of, radium fall on a substance, 
secondary y-rays are given off. It is shown that the primary y-rays 
consist of at least throe groups of rays. Group A is most readily 
absorbed by lead and mercury, group B by zinc, copper, iron, sulphur, 
and aluminium, and group C by carbon. The secondary y-rays 
radiated from these substances consist mainly of the two groups 
which are least absorbed by the substance. The best absorbed group 
of primary rays produces secondary rays, which are still more readily 
absorbed, and so do not escape from the substance. The explanation 
of the phenomena on the hypothesis that y rays are pulses in the 
ether produced by changes in the velocity of corpuscle.s is discussed. 

T. E. 

The Range of the a-Rays. William Duaxe (Covipt. rend,, 1908, 
146, 958 — 900). — It is well known that the ionising, phosphorescent, 
and photographic activities of a-r.ays are completely de.stroyed when 
the rays traverse a few centimetres of air or an equivalent thickness 
of some other substance. Rutherford found that the velocity of the 
a-rays near the end of their course is reduced to 60% of its initial 
value. The quantity of positive electricity carried by the a-rays of 
radium is now shown to he similarly affected by the interposition 
of air. 

The apparatus employed consisted of an electrode contained in a 
cylindrical brass bo.\ wliicli could bo evacuatei!. The a rays were 
allowed to enter the end of the box through a window made of 
extremely thin mica supported on copper gauze. The gauze was 
insulated from the box and electrode, and connected to a battery, so 
that the ionising effect of the rays could be measured by the con- 
ductivity of tho air between tho window and the electrode. 

For ionisation measurements, a minute quantity of radium chloride 
was purified from emanation and from induced activity by dissolving 
in water twice, and was finally dried on a piece of platinum foil. The 
foil bearing the radium was placed at a known distance from the 
mica window of the box, and the current carried between the charged 
gauze and the electrode by the ionised air was measured by a 
quadrant electrometer. Practically the whole ionisation of the air 
within the box ceased when the radium wa.s removed 3 cm. from the 
window. The small ionisation which persists even at longer ranges 
was attributed to traces of induced activity and emanation remaining 
in the radium chloride. When the chloride w.as left for two days so 
that emanation and induced activity .accumulated, it produced con- 
siderable ionisation in the box even when 4 cm. from the mica 
window. 

A much larger quantity (almost 0 003 gram) of radium chloride, 
purified by solution in water a.s before, w.as employed to measure the 
quantity of electricity transported to the electrode by the a-particles. 
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The bo 2 ooutaiuiDg the electrode was now evacu^ed, su 
ionisation current oonld pass between the window and the electr T 
and the char^ carried by the a-rays themselves to the electrode *’ 
measured with a Wilson electroscope. Secondary radiation towa^^ 
the electrode was suppressed by placing tbe apparatus in a stro” 
magnetic field parallel to the electrode. It was found that if 
indium was more than 2 centimetres from the mica windcnv * 
charge was carried through to the electrode. If the radium was' "t 
free from eman.ation and induced activity, however, the charge coulij 
be detected at much greater distances, but could not be attributed to 
the a-particles. 

Tbe charge of the a-particles and their ionising effect are stonned 
by practically the same thickne.ss of air, namely, 2 centimetres. 

R. J.C. 


Secondary Rays from the a- Rays. William Duane {Cmm 
rend., 1908, 146, 1088—1090). — It has been shown previously 
(pi seeding abstract) that the charge carried by the a-rays of radino 
stops at the place wliere the ionising, photographic, and phosphorescent 
effects <|isappear. The experiments now described indicate that the 
a-rays lose their power of producing secondary rays at tbe eame 
point. The brass box, containing an electrode and fitted with a mita 
window, described in the first paper, was again employed. When the 
radium salt is sufficiently near to the mica window, the a-rays pass 
through the latter and strike the electrode, producing secondary rays 
on the surfaces both of the mica and of the electrode. The charge ol 
these secondary rays can bo readily measured by evacuating the 
box and determining the potential of the electrode by means of a 
Wilson electroscope. If « is the positive chargo carried to the electrode 
per second by the a-rays, s, the negative charge removed from the 
electrode per second by the .secondary rays leaving it.s surface, and e, 
the negative charge carried to the electrode by the secondary rays from 
the mica window, then the total current i towards the electrode is 


t = -s.j. A large enough magnetic field parallel to the .surface of 

the electrode suppresses Sj and Sj, whilst an electric field produced 
between the mica window and the electrode stops either Sj or t, 
according to its sense. Thus, in order to determine the current Sj 
due to the secondary rays leaving the electrode, it is sufficient to 
measure, firstly, the current (a-I-«j), s., being eliminated by an electric 
field, and, secondly, the current ii, s, and being suppres.sed by a 
magnetic field. 

When the radium is placed 1‘4 cm. lielow the mica window, and the 
latter is charged at different potentials, the current obtained does not 
increase after the ptential has risen to 85 volts, showing that this is 
sufficient to .stop all the secondary rays ; moreover, the high potentisi 
required for this purpse indicates that the current.s are not due to 


ionisation of the gas remaining in the apparatus. 

Radium almost free from emanation and induced activity (as in the 
former expriments) was placed at different distances below the 
window, and the currents measured ( 1 ) with the window at a ptential ol 
-1- 85 volts, and (2) with a magnetic field of 2800 gauss. The difference 
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f these two currepts, jrepEeseoting the charge of the secondary rays, is 
^lotted as a function ct tbe distance of the radium, and the curve 
obtained shows that the production of secondary rays ceases almost 
^ mpletely when the radium is more "than 2 cm. below the, mica, 
that is, the distance at which the other effects of the a-rays disappear. 

Similar experiments with polonium gave inconclusive results, 
owing to the minuteness of the currents produced. E. H. 

Method of Counting the Number of a Particles from Badicn 
active Matter. Ernest Rutherford .and H. GEtcEB {Meni. 
ilanchesUr Phil. Soc., 1908, 52, No. 9, 1 — 3). — It should be only just 
possible with very sensitive apparatu.s to detect the ionisation of a gas 
produced by a single a-particle, but by making use of the property of 
ions moving in a strong electric field in a gas at low pressure of producing 
ft number of fresh ions by collision with the gas molecules, the authors 
have succeeded in automatically increasing the electrical effect several 
tliousand times and rendering it easily observable. The testing vessel 
was a long brass tube, along tho axis of which a thin insulated wire 
passed which was connected to the electrometer, the gas pressure 
being about 2 cm. A potential difference of about 1000 volts b,ptween 
the brass tube and the wire was required. From a film of active 
matter contained in an exhausted tube, which is a prolongation of the 
testing vessel, the a-particles were fired through a small hole .covered 
by a mica plate at the rate of from six to ten per minute. The 
eltect of the a-particle entering the testing vessel was shown by 
a sudden throw of the electrometer needle, and by observing the 
number of throws it was found that the number of n-particles counted 
by this method is of the same order as the calculated number. By 
counting at intervals the number of o-particles expelled per minute, 
the curves of decay of activity of a plate coated with radium-(7 or 
actinium- 2! have been obtained. The time interval between the 
entrance of successive a-particles has been observed over a long 
interval, and the results show that the distribution curve with time is 
similar in general shape to the probability curve of distribution of the 
velocity of molecules in a gas. Further observations are in progress. 

J. V. B. 

Changes in Velocity in an Electric Field of the a, /?, and 
Secondary Rays from Radioactive Substances. A. S. Eve 
[Phil. Mag., 1908, [iv], 15, 720 — 737. Compare Abstr., 1905, ii, 4; 

H. W. Schmidt, Abstr., 1907, ii, 520). — The author witlidraws hia 
previous statoment that the secondary rays from substances acted on 
b> the p- and y-rays of radium are homogeneous. Cori"Octed values for 
tlie coefficients of absorption by aluminium of the set^ondary rays 
Piaitted by different substances are given. The experimenbil data for 
ead, iron, brick, and carbon indicate that the rays from the lighter 
Bu stances are more easily absorbed^esj>ecially at first. The lighter the 
Bu stance the less is the secondary radiation, and the smaller the 
group velocity of the secondary rays the more quickly are these 
ed by the screens. The secondary rays from lead are very 
Slim ai to the primary radium rays which produce them. 
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Certain substances, such as brick, slate, wood, pajwr, and cirbon Bi,j 
rise to very penetrating secondary rays, which originate from 
the radiator several centimetres deep ; these appear to be secondi,, 
Y-rays or high velocity negative rays. „ . , 

It is shown that the velocity of the a, and secondly rays aa 
increased or diminished in a strong electric field the lines of fon^ 
which are parallel to the direction of motion of the rays, In t(,j 
of the o-particles, there also appears to be a small change in the range 
of the particles. Experiments on the influence of the electric held „„ 
the secondary radiations emitted by different radiators show that these 
are influenced to varying extents. The changes produced in the group 
velocity of the secondary rays on reversal of a given field increase as 
the coefficient of absorption by aluminium increases, and, in consequence, 
as the density of the radiator diminishes. 

These results indicate that the secondary rays are in the main, 
intrinsic, and are emitted with di-stinctive group velocitie.s depending 
on the density of the radiator. They are not due to dispersed prim.,!;, 
rays, although it is not improbable that a certain fraction of tbe 
secondary radiation may consist of such primary rays, H. M, D. 


Experimental Investigation of the Nature of y-Rsys. 
William H. Braoo and J. P. V. JIadsen (F/iil. Mag , 1908, [iv], 15 , 

gg 3 g 75 V An ionisation chamber is clo.sed above by .supr-impoied 

plates of different molals (for e.xample, lead and aluminium), tli« 
Attorn being made of a simil.ir pair of plates. A pencil of y-rays 
traverses all four plates, entering at the top. Koversing the top 
pair of plates makes very little difference in the ioni.-alioii in the 
chamber ; reversing the hottoiii pair, increa,ses it in a very marked 
way when the lead plate i.s uppermost. The ioni.s.ation is mainly due 
to secondary radiation.s from the metal siirf.u’es within the chamber. 
On the ether pul.se theory, tlie radiation set up by a pulse entciing a 
substance should he the .- 011)6 as that produced on leaving it. The 
experiment shows that this is not fo. Tlie authors propose the 
hypothesis that y rays are material, and consist of neutral pairs 
formed from /J-ray.s by taking up a positive charge. The secondary 
radiation, which is known to contain ^-ray.s, would be producefl bj 
the Y-ray lo.sing its positive charge again. The same liyprtlw.s 
applies to Xray.s. 


Electrical Charge of the Active 
Sidney Iluss (PhU. Mag., 1008, [i'']-. 

found that tbe relative activitie.s of positively and neg.ati I » 
plates which are symmetrically exposed to the action o 
emanation depend on tlio di.stanco between the ac iniiim 

charged plates, and al.--o on the pressure. c ..ouative ti 

At 76(1 Him. pros.siirc, the ratio of the activity of o- 

that of the po.sitive plate diminiahe-s a,s eolation 

from the actinium increases ; at L mm. pressure, IP jepositei 
ship holds good. At the higher pressure, 

on the negative plate decreases regularly with „dtive pW 
from the actinium, whereas that deposited on the positive p 
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• leases at first and then decreases. At the lower pressure, the 
‘ctive matter on the negative plate increases with the removal o^ the 
^late from the actininm, whilst that on the positive plate shows a 

steady decrea-se. , ■ , . 

}!]xperiments with an apparatus which permitted of measurements 
at lonoer distances were made at a pressure of 12 mm. It was found 
■n these circumstances that the ratio of the negative to the 
' sitive activity first increases and then diminishes. 

^ The author concludes that the electrical charge exhibited by the 
active deposit particles is mainly determineil by the collisions between 
these particles and the ions or molecules of the gas with which they 
are in contact. H. M. D. 

Number of Quasi elastic Bound Electrons in the Helium 
Atom. H. Erfle {Ber. deut. phyaikal. Oes., 1908, 6, 331 — 338). — 
From Herrmann’s measurements of the dispersion of helium, the 
author calculates a lower limiting value {p} for the number of 
piasi-elastio bound electrons in the helium atom. It is shown that 
there is probably only one type of electron with a vibration frequency 
[correspondirg with the ultra-violet region. The corresponding wave- 
length is 113 pp, and the calculated limiting value of the number 
Lf the electrons under consideration represents in this case the actual 
inumber. Since p is equal to 0'25, it follows that the number of 
ihelium atoms in a given volume of the gas is four times as large as 
the number of quasi-elastic bound electrons in the same volume. 

M. D. 

Meso-thorium. Otto Haii.n {Bhysikal. Zeitsch., 1908, 9, 
392—402). — An account of work, most of whirdi has been already 
published (compare Abstr., 1907, ii, 359, B64). The changes observed 
in the activity of commercially-purified thorium pieparations, from 
which meso-thorium is separated by the pioces.ses of purification, 
depend on whether the changes are followed by meiisurements of 
the quantity of emanation einitte<l, or whether the a-rays ate 
examined. The difiereiice is tniccd to the fact that thoiium itself 
emits nrajs. When the constant a-radiation of thonum is taken 
into account, the activities of thorium preparations of different ages, 
measured by both methods, are in good agreement with the activities 
calculated on the basis of the constants of meso-thorium and radio- 
thoiium. 

The tt-ray activity of meso thorium, free from radio-thorium, has 
been observed during a period of one and a-half years. The ob.-erved 
increase in the activily agrees with that required by the known 
cunstant.s of meso- and radio-thorium. All the later experiments 
confirm the previous statement that meso-thorium emits /8-rays but 
not a-particles. H. M. I). 

Electrical Conductivity of Alloys and their Temperature 
Coefficients. W. Guebtlek (Physikat. ZeUsch., 1908, 9, 404-405).- 
Tolemical against Rudolfi (PhysiluU. Ztilsc/i., 1908, 9, 198). 

H. M. D. 
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Aluminium' in the Potential: Series. Chabi>bs M. van , 
and^. VAN Lvmhbl {Chtm. Wedtblad, 1908, 6^369—363 • Jo,/'**’®* 
J. VAN Laab, iiii., 383, 390). — Polemical (compare van De/***** 
and van Lummel, this voL, ii, 12 ; van Laar, this vol., ii, 218) 

A, .j, ^\r, 

Galvanic Self-induction of Metals. Charles M. van Dpv 
and H. van Lummel (Cliem. WeekbU, 1908, 5, 349—356. Co 
van Deventer and van Lummel, this vol., ii, 12).— The aitr * 
describe experiments with zinc, cadmium, tin, lead, nickel o 
silver, and platinum in support of their theory of thn “ v 
insulator.” ^ J V*” 

Dielectric Constants of Oases at High Pressures K 
Tangl {Ann. Pfiysik, 1908, [iv], 26, 59— 78).— The dielectric constant*" 
of hydrogen, nitrogen, and air have been measured at pressm- ** 
varying from 20 to 100 atmospheres. The values for 20, 40 60 80 
and 100 atmospheres are for hydrogen at 20°: 1 '00500 I'OOOSs' 
1-01460, 1'019'26, .and 1 02378 ; for nitrogen .at 20°, 1-01086 l-cnq ’ 
1'03299, 1'0440G, 1-05498, and for air at 19°, l-OlOSo' l-fl’lll 
1'03281, 1 04386, and I'05494 respectively. ’ ' ' 

The Clausius-Mossotti formula holds good up to 100 atmospheres- 
the extrapolated value of the dielectric constant for 1 atmosphere and 
0° is equal to the square of the refractive iude.v for iul'mitely bni; 
wave-lengths in the case of all three gases examined. ° 

The dielectric constant of mixtures of hydrogen and nitro»en 
(D,„) is given by the equation - 1 =(7)„ - 1) _ ])^ ,vhere 
and By are the diclecti-ic constants for the two gases at the 
pressures in which they are contained in the mixture. H, M, D, 

Reactions in the Iron-Nickel Peroxide Accumulator. II 
Behaviour of the Electrolyte. I'kitz 1''oersteb {Zntsck Ekklmhm., 
1908, 14, 285 — 298. Compare this vol., ii, 146).— The potassium 
hydroxide solution, which forms the electrolyte in the iron-nickel 
peroxide accumulator, become.s more concentrated during discharge 
and vice versa. The change of concentration is almost complete as 
soon as the charge or discharge is ended ; in both case?, the large 
change is followed by a small gradual increase of concentration, due to 
decomposition of -water by the finely-divided iron of the cathode, The 
change is therefore due to combin.-ition of water with the nickel 
peroxide electrode during discharge ; the quantity taken up is 
between 1 and 2 molecules for each faraday given out by tlie cell, 
The E M.F. of theatoll decreases as the concentratidh of the electrolyte 
increases ; the change is very small (2-8 millivolts when the concentra- 
tion increases from 2'8iy to 5'3iV, for example). A cali-nlation of 
the change to be expected, based on the vapour pic.ssiircs of the 
solutions, gives values of the same order of magnitude as those 
observed. T- 

Explanation of Supertension. II. Felix KArii-cEB (Xeild. 
Elektrochem., 1908, 14, 321—320. Couipare Abstr,, 1907, ii, 991)7 

The resistance nf an electrolytic cell with lead electrodes and sulphunc 
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.^eid of maxiwn™ conductivity as electrolyte is measured during the 
nassaoe of a current. In these ciccnmstances, there is a “juper- 
tensioii” at the cathode, that is, the apparent fall of potential b^ween 
cathode and electrolyte is greater tlmn that corresponding with the 
reversible decomposition of water into oxygen and hydrogen at 
atmospheric presaurn The addition of a trace of copper sulphate 
removes this superbension. It is found that the resistance of the 
cell with copper sulphate is the same as that calculated from the 
resistance of the sulphuric acid and the dimensions of the cell, 
but when “ supertension ” exists it is greater. There is therefore 
a high resistance film at the surface of the cathode ; possibly this is a 
hydride of lead, the rate of decomposition of which is much accelerated 
by traces of platinum or copper. 

Further experiments are made in the same way as before with 
a platinised platinum cathode (or anode), which is heated to a higher 
tenrpei-ature than the electrolyte by mean.s of a current of electricity. 
Here there is practically no supertension, and yet reactions (reduction 
of. benzophenone ; oxidation of yr-nitrotoluene) take place at it which 
usually are observed only at electrodes showing supertension. The 
author believes that supertension is not the cau.se, but a symptom, of 
a reaction. When a finite current is flowing, the electrolytic changes 
are always irreversible, and the electrode potential, therefore, higher 
than that corresponding with the main reaction. Traces of substances 
of higher potential may therefore be formed, and these condition the 
potential of the electrode. ’ T. E, 

Transport Number for Dilute Hydrochloric Acid. Kabi, 
Drucker and B. Kbsnjavi (Zeitscli. phynikal. Cliem., 1908, 62, 
731—742. Comparo Jahn, Abstr., 1901, ii, 540 ; Noyes and Sammet, 

Abstr,, 1903, ii, 126 y Noyes and Kato, this vol., ii, 346). The 

authors have made a very careful determination of the transport 
number for chlorine in a solution of hydrochloric acid, special attention 
being directed to the purity of the m.aterials used and to the accuracy 
of the analyses. The apparatus employed was essentially that due to 
Loeb and Nernst, the bulk of solution being large enough to pei'mit 
the analysis of five sections of the conducting column in addition to 
the solutions round the electrodes. These were both made of 
palladium, the anode being charged with hydrogen. 

For the transport number of chlorine at 18'^, the authors deduce the 
value 0 1697 from analysis of the anode solution, and 0'1647 from 
analysis of the cathode solution. The cause of the divergence of the.^o 
numbers cannot be traced. 

Discussion of their own and othera’ results leads the authors to the 
conclusion that the transport number for chlorine in highly diluted 
hydrochloric acid is at least 0-170 at IS^, and that the ionic con- 
uctivity of hydrogen at the same temperature is not more than 

J. C. P. 

Eleotrochemical Bqiiivalente of Oxygen and Hydrogen. 
UOUERT A Lehfeldt {I’kil. May., 1908, [vi], 15, 614— 627),— A form 

‘"oc rolylic gas voltameter is described wherein the gas is measured 
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by displacement of mercury, which is weighed. The error 
measuijfments of electricity, time, volume of gas, pressure 
temperature are fully discussed ; the results are probably con 
Ies.s than I part in 1000. Solutions of sulphuric acid, sodium s 
oxide, sodium sulphate, sodium thiosulphate, disodium ludr „ 
phosphate, sodium chromate, potassium iodide, potassium didiromate 
sodium oxalate, -eodium arsenate, sodium nitrate, and sodium chloral 
were tried. Of these, sodium sulphate and potassium dichromate rive 
correct results, but the other .substances give too little gas ; oven with 
sodium hydroxide the qinantity of gas obtained varied from 98'5o 
99 '8% of the theoretical quantity. The mean of sixteen experiments 
with sodium sulphate and potassium dichromate was O I 7394 cc 
of gas (under normal conditions) per coulomb, from which it follows 
that the quantity of electricity required to decompose au equivalent ol 
water (1 faraday) is 96590 coulombs. X. E 

Amphoteric Electrolytes. Bbor Holmbeug {y^eitsch. plij/sihl 
CAeni., 1908, 02, 726 — 730. Compare Bredig, Zeitsch. Elektrochm 1899 
6, 34; 1904, 10, 245; Walker, Abstr., 1904, ii, 309 ; 1905, ii, lag'. 
1906, ii, 735; Lundon, Abstr,, 1906, ii, 265,828; Johnston, Abstr.' 
1906, ii, 733 ; Gumming, Abstr., 1906, ii, 734). — The h)drogen ion 
concentration in solutions of various amphoteric electrolytes fo-, i,j. 
and p-aminobenzoic acids, d-aspaiTic acid, and d-glutamic acid) has 
been determined by the ethyl diazoacetate catalysis (see Bredig and 
Fraenkel, Ab.str., 1903, ii, 692 ; Fraenkel, Abstr., 1907, ii, 746), The 
values so found are in good agreement with the calculated values. 

J. C, P, 

Electrolytic Valve Action of Zinc, Cadmium, Silver, and 
Copper. GCsthek Schulze (.Imii. 1‘hydk., 1908, [iv], 26, 372 -392. 
Compare Abstr., 1907, ii, 842 ; this vol., ii, 350). — Zinc and cadmium 
exhibit electrolytic valve action in a solution of potassium carbonate. 
The normal effect is not obtained in the case of zinc for solutions 
containing less than 10% of carbonate; at this concentration the 
maximum voltage is 831'. Cadmium shows the normal valve action 
in a 1)0 solution, the inaximiiin voltage for this concentration being 
126B. For both metals the maximum voltage decreases rapidly with 
increasing concentration of the electrolyte. For a given couceritration 
the maximum voltage is much liiglicr for zinc than for cadmium, and 
this voltage is reached .at .a much smaller current deusity in theca^e 
of zinc. The diminution of the maximum voltage with rise ol 
temjterature is much less rapid for zinc tlian for cadmium. 

Electrolytic valve action is also exbibite<l by silver in solutions of 
hydrochloric, hydrobroniic, aud liydriodic acid.s, and by copper in a 
solution of hydrofluoric aciil. In these cases the phenomenon uppeai’a 
to be due directly to the foiauation of a layer of solid on the surface 
of the anode. 

Summarising the results obtaiued with different metals, the author 
points out that the faculty of a metal to give rise to electrolytic va ve 
action depeiid.s on the particular group of the periodic system 
the metal in question belong.s. ' ■ ' 
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Influence of the Silent Discharge on Explosive Gaseous 
Mixtures. HbiNBIch Fassbendeb {Zeitsck. physikal. Chem., »1908, 

g 2 743 759). — When a mixture of carbon monoxide and oxygen is 

fipcised to the silent discharge, the rate of explosion is increased. 
Xliis resnit, however, is shown to be due to the presence of ozone 
produced by the discharge. In this connexion, it is noteworthy that 
when a mixture of carbon monoxide and oxygen is exploded, a piece of 
potassiiun iodide-starch paper exposed to the gases is turned blue by 
the ozone formed in the explosion. 

The velocity of explosion of a dry mixture of hydrogen and chlorine 
is not increased by previous exposure of the mixture in an alternating 
field. The author’s experiments show, however, that during such an 
exposure the slow combination of hydrogen and chlorine is accelerated. 
A similar slow combination of carbon monoxido and oxygen is 
promoted by the influence of an alternating field, but in this case the 
field mu,st be much more powerful in order to produce the result. 

From these experiments it appears that in an explosive gaseous 
mixture, ionisation and dissociation result from the action of an 
alternating field, hut that this state of dissociation does not persist, 
the dissociation products combining forthwith to form new neutral 
molecules. Such a formation of dissociation products and their 
subsequent combination under tho influence of the silent disch.arge is 
sometimes so vigorous as to lead to the ignition of the gaseous mixture. 
This phenomenon was ob.served especi.ally with mixtures of carbon 
mono-xide and oxygen, a case in which tho heal of combination is 
very great. J. C. P. 

Is the Fixation of Atmospheric Nitrogen in the Electric 
Discharge to be Regarded as a Purely Thermal Effect? 
G. Bkion (Zeitsck. EUktrochem., 1908, 14, 245 — 2.51). — The electric 
discharge through a gas is carried by a comparatively email number 
of ions, which have a very ranch larger kinetic energy than the 
majority of the molecules. The distribution of energy in the gas is 
therefore quite different from that in a gas of the same average 
temperature through which no discharge is passing. The application 
of the ordinary laVs of chemical equilibrium does not, therefore, 
ippear to be justified. The yields of nitric oxide actually obtained in 
practice are explicable on the assumption of an “electrical ” tempera- 
oire of about 4000^ for the molecules which carry the current, but, 
m the other hand, the small yields obtained with small currents in 
:he glow discharge are not in harmony with this view. T. E. 

Difference of Potential and the Staoiuty of the Alternating 
arc between Metals. Chables E. Goye and A. Bron [Cmnpt. 
end., 1908, 146, 1090 — 1093). — The authors find that the difference 
' measured depends within wide limits on the degree of 

> a 1 ity of the arc, so that any cause (gas pressure, cooling, air 
airrents, diminution in the self-induction, or the resist.ance of the 
ircuit, <tc,) which tends to diminish this stability, that is, to prolong 
e uration of the extinction, immediately results in an increase of 
VOL, XCIV. ii, qo 
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the efficacious difference of potential at the electrodes, fiju, i 
of stability, by producing momentary extinctions, will 
ments with the continuous current arc. By the disposal nf 

rrtA A^A VPPv 


large reserve tension in the open circuit (20,000 volts) ami 
the electrodes almost to their melting point, arcs are obi 
extreme stability. Under these conditions, the extinctinii' 

U*- )? •M. .. 3 .1 • . 1 3, 


becomes negiigible, and ^he experimental results can be easi] ^ 
preted conformably with*the views on the mechanism of the arc "'t' 
authors show that, otheP conditions being equal, the not 
difference tends towards an inferior limit which is appmsimlt 
same for all metals, provided they are only slightly volatile / 


result of experiments in air at 40 cm. pressure for a distance bet\ 
the electrodes of 4 mm. and au alternating intensity of (iq 
(frequency 50), the limit for platinum, gold, palladium, .silver 


nickel, iron, and aluminium is found to be a()pioxim itelv 77 '^°*'^'' 

■C* x-i ^ . t; .. - r _• 1 ' ^ V ' 


For volatile metals the limit is lower. 


1 < 3 volts, 


Id the case of long arcs of small inteii.sity between non-volatil 
metals, the medium between the electrodes (the latter must be 
incandescent in order to emit the electrons required to niaiutnin tie 
arc), which is ionised by the electrons and which is piiitcipally con. 
cerned in the difference of potential, is almost wholly air in evetv 
case. This accounts for the fact that the potential dillerence is 
independent of the nature of the metal. When the ionised mediuii 
contains metallic vapours, as in the case of short intense arcs, or witl 
volatile electrode metals, this independence, of com-se, no longer is 
observed. 

The minimum potential difference obtained as the gas pressim 
diminishes, already observed with short intense arcs, is also founl 
with the arcs here experimented with. The gas prcs.sure corresponding 
with this minimum is — 7 cm. 

Thus it seems that below a certain pressure tlm number of uaseous 
molecules interposed between the electrode.s is iiisullicient lor the 
normal ionisation, an increase in tlie potential difference thou becoming 
necessary in order to maintain the .same current. 

Under the conditions of e.xtrcme stability, the law of the decre.'ise 
of the potential with the pressure is a linear one. . E. H. 


Theory of Dulong- and Petit’s Law. I. Fran7, Eichakz 
{Zeilsch. anorg.Chtm,. 1908, 58, 356 — 374). — A theoretical [aiper, which 
contains a summary of the author’.s work on this subject nublishedat 
intervals during the last hftcen years (compare Ab.dr,, 1SB3, ii. 404). 
A simple proof is given of the well-known ic.sult th.at the atomic heat 
of a gas at constant volume i.s 3. Further, on certain assump- 
tions, biised mainly on atomic con.siderations, it is shown tii.at the 
atomic heat of solid clemeuts at constant volume i.s constant and 
equal to 6’tll2. ’J’he atomic heat at constant pressure is gre.der, 
owing to the work done in overcoming the attraction of tlie atoms, and 
varies from 6‘072 to 6'9I4 for different elements. Tlio theory aha 
accounts satisfactorily for the fact that some elements have exception- 
ally low atomic heats (coa)|)are Bchu, iVbslr., 1900, ii, 259). 
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Tbermal Expansion and Specific Heat of Metals. B. 
Gki.veise^ (4)m. Physik, 1908, [iv], 26, 211—216).— From a com- 
1 , 0,1 of the true coefficieuts of expansion and the true specific heats 
of ,'iluminiuin, iron, nickel, copper, palladium, silrer, iridium, and 
phiinum within wide limits of temperature, it is shown that the 

lotK iit of the coeiEoient of expansion by the specific heat is almost 
ipJependent of the temperature. Except in, the case of iridium and 
platinum, for which the values of the quotient are very nearly 
coustant, the ratio of the two numbers appears to increase slightly 
with the temperature. Bor t.hose intervals of temperature in which 
Pioleciilar changes take place, the relationship does not hold. The 
iUithur supposes that the variations of tho expansion and the specific 
]ieat sith temperature are doe to the operation of the same cau^e, and 
refereiiOB i.s made to the hypothesis of Rtcharz relating to the iniloence 
of lemperaiure on specific heat. H. M. D. 

Relationship between Compressibilities. Thermal Expan- 
sions Atomic Volumes, and Atomic Heats of the Metals. 
E. GiitsEiSEN (Ann. Fhys’k., IhOS. [iv], 26, H93 — 402). — The fact that 
the compressibility of the elements exhibits periodicity has led the 
.riithor to inquire into the relation-hip between this and other physical 
properties tor which a similar periodicity has been established. 
Detiotmg the oompre.-sihility by K, the thermal exfiansion by 3a, the 
volume of a gram atom by r, aud the atomic heat at constant pressure 
by and applying the kinetic theory to the metals which are 
supposed to be monatomic in the solid state, it is shown that iavjK 
and ZavjKCp should be constant. Bor twenty metals, the values of 
these expressions are shown to be in fairly close agreement; antimony 
and bismuth show the largest deviations from the mean value. The 
assumption that the solid metals and liquid mercury are monatomic is 
in consequence Considered to be justified. The relation.ships involved 
may be used for the deduction of the compressibiliiies of metals which 
have not been subjected to direct me<asurcment. Fur .silicon and liquid 
chloi'iue, the expression ZavjK is found to have the same value as it 
has for metals. H. M. D. 


Change of Density and Specific Heat of Platinum and 
Nickel after Treatment, and the Dependence of the Speciflo 
Heat on the Temperature. Wilhelm Sihlett {Ann. Physik., 1908, 
[iv], 26, 201 — 210), — The change.s which take place iu the den.sity and 
specific heat of platinum aud nickel after various kinds of mechanical 
trealineiit, such as hammering, rolling, and cold-drawing, and also 
lifter heating to a high temperature, have been examined. In both 
cases the more dense form of the metal has the smaller .specific heat, 
a relationship already pointed out tor tho allotiopic modifications 
of the non-metals. From a compari.soQ of the variations of the specific 
teat with the temperature and with the density, the conclusiou is 
ilrawu that a rise of temperature causes molecular changes to bake 
p aco which are very different from those brought about by mechanical 
treatmeut. 

Ilie true specific heat of nickel between 0° and 300° is given by 

38—2 
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C'( = 0’10280 + 0'0000941(, and that of platinum by C( = 0 030451; 
0-00002972< + 0'0000000561t2. H, M.I), 

Practice of Cryometric Measurements. Poda {Zeitseh. anq,„. 
Chem., 1908, 21, 1066— 1069). — A freezing-point apparatus 
described by means of which accurate determinations can be carripj 
out rapidly. The vessehin which tho liquid is contained consists of 
a double-walled tube expanded to form a bulb in the lower half- 
by means of a tube sealed on to the bulb, the space between the two 
walls communicates with a levelling tube through a piece of tbici;. 
walled rubber tubing. By raising or lowering the levelling tiibe.tlij 
space between the walls of the freezing vessel can be filled witij 
mercury or exbansted ; by this means ice which has separated out 
from an aqueous solution can be quickly melted, or during 11 11 , 6115 * 5 . 
ment the loss of heat by radiation can be reduced to a small value. 
A simple form of stirrer is also described, and numbers are recorded 
for the freezing points of sucrose and potassium chloiidc solution.s 

II M. 1). 

Stand for Apparatus for Cryoacopic Measurements. Roreei 
Lespieau {fiuU. c'oe. chim., 1968, [iv], 3, 613— 617).— A‘ stand is 
described provided with (1) a small platform on whiolt the refrigeratot 
vessel and its contents can be placed, (2) a driving wlieel by whicl 
the thermometer suitably provided with a pulley can be caused to 
rotate in tho solution under examination, and (3) a auppuit in wbici 
the thermometer rotates. The stand is Hgured in tlie original. 

T. A. H. 


Calculation of Tbermochemical Constants. H. Sta.vlev 
Reoobove {Chtm. Xeu-i, 1908, 97, 253—255, 266— 26S. Coinp.iie 
Abstr., 1907, ii, 004 ; this voh, ii, 403).— Tho molecular heats of com- 
bustion and luoitcular lieats of foruiatioii of eight ethers, nine primary, 
one secondary, and two tertiary alcohols, three aldt-hydes, two ketones, 
nine esters, three organic acids, .and one organic anhydride hare 
been calculated bv means of the author’s .system of ‘‘fundamental 
constants.” For thirty -four suh.st.ances out of the thirty-eight up to 
the pre.sent consideied, (he lesuUs aie in exceileut ag, cement with those 
v'alues actually found by Thompst-n, A table of the ‘‘ Fundamental 
Idolecular Heat of Coiii'bu-stiou and Formation, Oxygen Constants is 
also given. 


New Method for Determining Vapour Densities, HI- 
Philip Blackman {Her., I'j08,41, 1588-1591 ; 2487-2488 Couipare 
Abstr,, 1907, ii, 931 : this vol,, ii, 157).— A suiull error ' 

method of detenniiiing vapour densite-S Ciiu^od by air bub es 
in the mertuiry coiuiiin, is overcome by healing ihe .l t 

reading the gas vohimu after the teinperaluro has again leac o 
of the' laboratory. Details are quoted of vapour density , 

with a number of substances to illustrate the accuracy o le in ^ 
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Application of a Deduction from the Boyle-Mariotte 
Law H' Rebenstorff (CA«m. Zeii., 1908, 32, 57u).— From the 
pQiialion for isothermal alteration of a clo.sed volume of a gas, the 
espression “ *'bo Ao/o = Ap/p', has been arrived at ; this 

is called the “ alieration law,” and states that the alteration of volume 
is to the one volume as the alteration of pressure is to the other 
pressure. Use is made of this relation.ship for finding the volume of 
lavge air vessels in a rapid and convenient manner. The vessel the 
capacity of which is to be measured is connected by a rubber tube 
caiiying a pinch clip to a graduated glass tube filleii with water, and 
corered at its lower end with a piece of fine muslin. On opening the 
pinch clip, water flows out of the tube, giving a measure on the scale 
of the alteration of volume A® of the unknown volume v, and at the 
same time a measure of the decrease of pressure Ap from the original 
atmospheric pressure p . From this, the unknown volume of the 
ves.sei may be calculated from the ecjuation above, By lowering a 
weighted bottle, the month of which is covered by muslin, into water 
and measuring the water that has been forced into the bottle by the 
increased pressure, an approximate estimation of the depth of the 
water may be obtained. J. v_ j;. 

Molecular Aggregations Produced in Gases by Sudden 
Cooling. Gwilym Owen and A. LI. Hughes {Phil. Mag., 1908, [vi], 
15, 746—701. Compare Abstr., 1907, ii, 843). — The previous 
experiments on the production of condensation nuclei by cooling gases 
to low temperatures have been extended. It is now found that the 
effect depends to a large extent on the rapidity of the cooling process. 
By cooling rapidly, condensation nuclei are formed in air at tempera- 
tures considerably higher than the maximum temperature in the case 
of .slow cooling. At a given temperature below this maximum, the 
number of nuclei produced is much greater when the air is cooled very 
quickly than when slow cooling takes place. The so-called “ nucle- 
ating temperature ’’ also varies with the size of the apparatus into 
which the gas to be cooled is admitted, but this phenomenon is 
supposed to be simply due to a difference in the rate of cooling which 
is attainable when cooling vessels of different .sizes are employed. 

Carbon dioxide can be cooled to its eonden.sation temperature 
without nuclei being produced ; when the condensed solid sublimes, 
large nuclei are, however, formed. Kthylene does not show a 
“ nucleating temperature,” but with methane results are obtained 
similar to those met with in the case of air. The phenomena in 
mixtures of those gases can be accounted for when the partial 
pressures of the components are taken into consideration. 

L-xperiments made to determine the influence of temperature on the 
persistency of the nuclei show that rise of temperature increases the 
late of disappearance. The nuclei are not electrically charged. 

H. M. D. 

Osmotic Pressure. Isinoit Traubf. {PflUger's Archiv, 1908, 123, 
The direction of osmosis is determined by the difference 
1, ^^^^Bce tension towards air of the liquids separated by the membrane. 

IS uinerence is termed the “ surface pressure,” and is regarded. 
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instead of the osmotic pressure, as the directing force governij„ 
osmosis. The membrane also plays some part in the procesj fjj 
according to Willard Gibbs, substances which lower the surface tonjjJ' 
of a solvent have a tendency to collect on the surface. The dissoivja 
substance also has an influence on the solvent, exerting what is tencp|] 
a cohesion pressure ; the more a substance lowers the surface teiiajj 
of a solvent the smaller is this cohesion pressure. 

The smaller the cohesion pressure exerted by a substance 
the more readily will it tend to be eliminateil from the solution, anj 
the more readily will it be dissolved or adsorbed by a second licjuiilot 
solid phase in contact with the solution. 

A simple relationstdp can be deduced between the lowering of 
surface tension, adsorption, and the coefficient distribution of a 
substance between two solvents. 

In the above theory, tho cohesion pressure of a subst.aucG in the 
separating membrane uill also cxei t influence on the rate and direction 
of diosmosis. 

This theory, too, which takes into account the cohe.sioii pre.ssure is 
capable of explaining facts which are not explicable b\' Overtons 
theory of the di.'-tribulioo of snb.st.ances between lipoids ami non- 
lipoids, as, for example, the absorption of peptones which are not readily 
soluble in lipoids. 

It has been applied to explain this, and otlier absorption pbenomein 
in the dige.stive tract, and also the action of the kidneys, where it can 
be shown that there is an intimate relitiouship between the functional 
capacity and the surface tensiou of the urine. The theory has also 
been applied to explain the action of lymphagoguea and certain 
phenomena of partbogenesis, also hicmolysis, narco.sis of tiic vanglia, 
plasmolysis, A'o. S. B. S, 

Relation between the Diffusion Constant, Internal Friction, 
and Electrical Conductivity. Leo Pi-ssahjewsky imd R'K.tip 
{J.Ruts. P/iys. Ch'in. Abe., 190b, 40, 599—61 I*),— .Jifterdiscirs-ingthe 
work of Jones and Lindsay (.\bstr., 1903, ii, 55), -Jones and Carroll 
(Abstr., 1905, ii, 73), Pis.saijew...ky and Lemcke (Abstr , Ihilo, ii, 681), 
and Walden (Abstr., 19ll6, ii, 335), tlie authors give the re.siilts of 
their own determinations of the ddfusion constant, intern, il frittion, 
and electrical conductivity of solutions of sucrose, sO'iium chloride, 
sodium hydroxide, ammonia, and acetic acid in water or aqueous 
alcohol. 

When the diffusing substance is a non-electrolyte, such as sucrose, 
the product of the diffusion con.sUnt and theiiiteinal friction, /Aij.isa 
constant, and for acetic acid this product also remains comparatively 
constunt. 

In the ca.se of electrolyle.s, the values of D.ti v.ary as much as ol) ». 
If this variation depends on differences in the degn e of nis>o:ianon, 
the value of should exlii nit greater const lucy ilim s;- tns 

first shown that /J);/a= /Vpir/Vr, where yic and the molecu ar 

conductivities of the substance in water and the gi'cii so ven 
respectively, and then found by conductivity measurements of aqueous 
* and Zcitscfi. jihysikal. Chnn., 190S, 6S> 257 
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aqueous alcoholic iV-godium chloride and of ijlN solutions of 
chloride in water and sucrose solutions that is 

'it^lso seems probable that for all electrolytes in all solvents 
is constant. When O and , are given, this relation renders 
it possible to calculate a, and then, having determined u. and n to 
cslculslep* for the given electrolyte in the given solvent according 
to the formula a = Pd-W/Tx ® 

AYhen the dilution is such that a has toe value unity the above 
rehitions become /!,, = constant and /I.) J/= con.stant, and a« also 
is constant, we have />;/> = Px/p'x , that is, the ratio '^f th^ 

diliosion constant of any given electrolyte to its molecular conductivitv 

at infinite dilution is constant for different solvents T tr t> 


sodium 

constant, 


dittiifion constant or any given electrolyte to its mol 
at infinite dilution is constant for different solvents. 


T. H. P. 


Time Taken by Substances in Dissolving. CJa.sTov fJirrr 
[Cnmpt rend., 1908, 146, 1020—1022. Compare Abstr 1905 ii 
241).-In the experimentg described, given weight-s of variou,? substances 
•fodiuin thiosulphate, sodium sulphate, sucrose) were introduced into 
i.xcfl quantities of .solvent at a known temperature and agitated bv a 
urbme-dnven stirrer regulated to a constant known velocity and the 
ime elapsing between the addition and the total disappearance of 
he siilis'ance observed. Only the results of experiments in which 
portions of the same sample of substance and Die same rate of stirring 
were employed can be compared, since the size of the crystals and the 
rapidity of diffusion have considerable influence on the time of dissolu 
tioii. riio tollowing results are obuined; (1) With increa.sincr 
quantities of the same substance, the ratio of the time to the concentra'- 
tion obtained is (within the limits of the expeidments) at first prac- 
tjcally constant and then increases. (2) In certain cases toe cuiwe 
obtained by plotting reciprocals of the times against the corresponding 
temperatures, is comparable with the solubility curve. But Talts of 
equal solubility may take widely different times to dissolve and the 

rfthe solubiliv‘'“ni'p^‘‘ >iot always follow that 

the solubility. (3) For some mixtures of salts (potassium chromate 

n,l D^ti^i ' potassium nitrates, sodium chloride 

mil potassium nitrate) the variation in the time is in the same sense 

t ('d) Uablefs “o-r l>“t these variations are small. 

secro;;1f th/sl ^ quantities of sodium chloride or 

immediately aftS the'^T ^ ' 

substance ^ disappeaiauce of the preceding quantity of 

E. H. 

rn Formation in Solution. 

Abstr., Im Teul V 1908. 58, 257-261. Comjiare 

eases oS cr™loic Vr ">>allioscopic, and in some 

'vateratid in aTcoh;i niixturea of two salfs in 

deviations from additive '* i** that when there are 

point tlian at he K r ‘hey are greater at the freezing 

at the boiling point. This is best accounted for on thi 
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view that complexes of the two salts partly decompose as the teur, 
ture is raised. 

Cobalt and cupric chlorides do not appear to combine with sod 
chloride in aqueous solution at 100° even when the concentration 
the latter salt is high, but in alcoholic solution the elevation of 
the boiling point for mixtures of lithium chloride with cobalt 
cupric chlorides respectively is smaller than the sum of the effect- 
due to the salts separately. Mixtures of nitrates which give 
abnormally small freezing-point depression behave normully at the 
boiling point. Cadmium chloride does not combine appreciably ^vith 
sodium chloride at the boiling point of the aqueous solution. Einp,' 
ments have also been made with mixtures of mercuric eliloride and 
potassium and sodium chlorides respectively. (j g 

Influences of Solubility. Giuseppe Keknot, E, D’Agostiko 
and M. Pellegrino (GazzMa, 1908, 38, i, 532 — 554). — The authors 
have studied the influence of increasing proportions of (1) potussium 
chloride on the solubility of calcium hydroxide, (2) ammonium chloride 
on the solubility of barium carbonate, and vice versa. The results 
which are given in the form of both tables and curves, are briefly 
as follows. 

In presence of increasing quantities of potassium chloride, the 
solubility of calcium hydroxide at first increases and afterwaidi 
diminishes, becoming less than the solubility in water alone (compare 
Rothmund, Abstr., 1900, ii, 407 ; Rothmund and Wilsmore, Abstr, 
1902, ii, 447 ; Hoffmann and Langbeck, Abstr,, 1905, ii, 374), 

The solubility of barium carbonate rises continuously as the amount 
of ammonium chloride present increases, and at 25°, when the solution 
contains about 5 mols. of the chloride, the solubility curve assumes 
an upward inflexion, which is probably due to the formation of 
a double chloride of barium and ammonium. The relation of the 
solubility of ammonium chloride to the proportion of barium carbon- 
ate present is represented by a curve perfectly analogous to the 
preceding one. 

Conductivity curves indicate that the degree of Ji,5sociation 
of potassium chloride is not altered by the presence of calcium hydr- 
oxide, or that of ammonium chloride by the presence of barium 
carbonate. The conductivity of the mixed solution may be regarded 
as the sum of the conductivity of the saturated solution of the 
substance influenced and that of the solution of the influencing 
substance, so that the amount of the substance influenced which 
is brought into solution or expelled therefrom by the influencing 
substance does not participate in the formation or destruction of the 
electric molecules. 

In order to obviate dilliculties in the analysis of the mixed solutions, 
the authors have made use of the following method, which reduces all 
the determinations to simple weighings. The two substances are 
weighed, one after the other, into the same vessel, wliicli is placed m 
a thermostat in which it can be rotated. Water is then gradually 
added to the ve.ssel, avoiding contact with the air, until the two 
substances are completely dissolved. This may be effected con 
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ently means of two flasks, one inverted above the other, the 
connected by means of a glass tube passing through rubber 
ers'in the two flasks and having its lower end drawn out 
^n^line point. The upper flask is filled to the extent of about 19/20 
*^° th water, which may be forced into the lower flask in quantities as 
"ii'iall as desired by gently warming the air in the upper flask. 

T. H. P. 

Solubilities in Mixed Solvents. Walter Heez and F. Kuhn 
I /p!tsr.h. anorg. Chem., 1908, 58, 159—107. Compare Ab.str., 1904, 

' 709' 1905, ii, 510, 709 7 1907, ii, 159, 848). — The solubility of 
mercuric chloride, bromide, iodide, and cyanide in mixture.? of methyl 
and ethyl alcohol in varying proportions has been determined at 25“, 
and the density and viscosity of the solutions have also been deter- 

For the bromide, iodide, and cyanide, L-l (i = observed solubility, 

/ = solubility calculated on the assumption that the components exert 
their effect independently) is small, and may be positive or negative. 
The solubilities and densities increase, and the viscosities decrease, 
Ihrouf'houtas the proportion of methyl alcohol increases. For mercuric 
chloride, L-l is fairly large for intermediate concentrations, and is 
positive throughout ; the different behaviour in this case is probably 
to be ascribed to the fact tliat the salt combines with methyl alcohol 
(McIntosh, Abstr., 1897, ii, 372). For the chloride, bromide, and 
cyanide, L-l attains its maximum value for the mixture containing the 
components in equivalent proportions. G. S. 

[Vapour Pressure of Dry and of Ordinary Sal Ammoniac.] 
JoH.\NXES J. VAK Laar (Zeiltch. phyeikal. Ckem., 1908, 62, 678 — 680. 
Compare this vol., ii, 353). — A further criticism of Abegg’s views 
{this vol., ii, 157, 466), J. C, P. 

Thermodynamics of the Sulphuryl Chloride Equilibrium 
SO2 + CI2 “ SO^Clo. Ma.x Trautz, E. Baisch, and Alfred ton 
Deouend (Zeitsch. Elehlrochem., 1908, 14, 271 — 280). — In order to 
calculate the equilibrium between sulphuryl chloride, sulphur dioxide, 
and chlorine, it is necessary to know tho vapour-pressure' curve of 
sulphuryl chloride, its heat of evaporation, and the specific heat of the 
vapour. Details of the methods used in determining these quantities 
are given. The results obtained are : vapour pressure (in mm. of 
mercury) at -78“ 0-2; 0“, 40-92; 17-99“ 95-2; 34-73“, 209-6; 
4()-13“, 263-9 ; 45-26“, 322-1 ; 50-42°, 292-1 ; 55-25°, 467-8 ; 60 09°, 
555 9 ; 64 - 94 °, 65G'2 ; 69-62°, 766-9. Many other points on the curve 
■n-ere determined. The heat of evaporation (per molecule) at pressure 
P and absolute temperature T is given bj A = (1 -;;/55){8940 + 3-5 T- 
(1028457^). The molecular heat of the vapour at 43 mm. pressiue 
between 16° and 99° is 15-5. T. E. 

Equilibrium Bet-ween Metals and Solutions of Metallic 
Salts. Emil Bose {Zeitsch. Elektrochem., 1908, 14, 314—316).— 
By means of the apparatus already used for silver and gold (Abstr., 
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1907, ii, 735 ; this vol., ii, 264), it is now shown that platitinm Is 
soluble in a hot concentrated solution of platinum tetrachloride T * 
in a cold one. The difference is very small, and prolonged ciieuijj'*'' 
is required in order to obtain a precipitate of platinum in ju 

The equilibrium is Pt + Pf" — 2iPt”. A bibliogiapli j 


tube. 

investigations dealing with equilibria of this kind is given. 


T. £. 


Influence of the Solvent on the Equilibrium Const 
Leo PissARJEWSKY and A. Levites (/. Russ. Phys. Chem. Soe itirp 
40, 611—623). — The influence of the solvent on the eqiiililj,^*'’ 
constant is often very considerable. Thus, K of the leaci ”^ 
CaSO^ + flOH' — SO/' + Ca(On)j in 10-5% aqueous mannitol soliitlr 
ia,eleven times, and ijj 23'7% aqueous glycerol solution nineteen times 
as small as in water, whilst if of the reaction Ag" + Pe‘ ' — Fe"’.' 
(Ag) in 10-5% mannitol solution is about sixteen times as small as in 
water. Comparison of the changes of free energy in the reaetion 
CaS 04 + 20H' SO." + Ca(UH )2 in water and in equal molecular 
aqueous solutions of methyl and ethyl alcohols, ethylene glycol, giycero) 
and erythritol leads to the empirical relation ,4 = /!,,- 
X and Ah are the changes of free energy in the alcoholic scluliou and 
water respectively, B the number of hydroxyl groups in the alcohol 
employed, and ij the relative internal frietiou of the .alcoholic solution 
In all cases where the degrees of dissociation of the reacting suhstances 
in the various solvents are identical, it seems prob.ible that tlie 
product Ay is a coostant. -By the gradual addition of glycerol to 
water, the change of the free energy of the leactioii CaSO + 
20fl' z: SO," + Ca(OH)., diminishes in such a manner that the product 
of the free energy into the number of mols. of added glycerol is 
constant. The marked influence of the solvent on the equilibrium 
constant may also be applied to the determination of the change 
of free energy of non-rovcrsible reactions. T, U. P, 


Transition Concentrations. I. Conversion of Lanthanum 
Oxalate into Sulphate by Sulphuric Acid. F. Wmiii {XtiUch. 
aiiorg. Chem., 1908, 53, 213 — 227). — The equilibrium in the condeused 
system lanthanum oxalate and sulph.ate and the free aciiU has been 
investigated in the usual way by solubility me.asurcments at 2.5, and 
the relations are discussed on the basis of the phaee rule. 

The solubility of oxalic acid in water diujiuisbes on prngreSfiTe 
addition of sulphuric acid, at first rapidly, and then, beyond 12;,, of 
acid, comparatively slowly. Tire solubility of lanthanum o.xalate in 
water increa.se.< with tbe concentration of sulphuric acal up to 
1'9 mols. of the latter in 1000 grams of solution, at whkli point the 
solution contain.s 0'02C4 mol. of lanthanum oxide in lOuO grams. 
As the concentration of sulphuric acid is further increased, the 
lanthanum oxalate is gradually converted into .sulphnte along the 
“ transition curve,” the pro|>ortion of lanthanum oxide in .solution at 
the same time steadily decreasing. The transition curve oxalate — ^ 
sulphate meets the two solubility curves of lanlliiinum oxalate and 
sulphate respectively ir sulphuric acid in the presence of solid oxaic 
acid at a triple point at wliicli the .solution is in equilibrium with t e 



, gg][d phases. At this point, the solution contains about 
o '* mols. of sulphuric acid and O'Oll mol. of lanthanum oxide in 
innn orams.' The solid salts in equilibrium with the solution at the 
ti.ipie'point are La2(C204)j,7H20 and La2(S04)3,9Hj0. G. S. 

Bouilibria in Quaternary Systeme. Franz A. H. Schreine- 
M4KEHS {Proc. K. Akad. Weiemch. Amsterdam, 19U8, 10, 817 — 823), — 
eqiiilibiia in certain quaternary systems have been investigated 
1)V solubility measurements in the usual way, and the results aro 
represented on projected space diagrams. 

Tlie systems water, methyl und ethyl alcohols and ammonium 
nitrate ; water, methyl and ethyl alcohols and potassium nitrate, 
..jud water, ethyl alcohol, ammonium and silver^itrates, have been 
iuvestia.ated at 30°. The latter system i.s the mo.st complicated, as a 
doLihle'salt, NHjNOj.AgNi)^, exists, which is soluble without de- 
composition in water and in 71% alcohol, tjut is decomposed by 91% 
alcohol. Equilibria similar to the l.ast named occur at 30° in the 
systems water, ethyl alcohol, silver nitrate and potas,sium nitrate, and 
water, alcohol, benzoic acid and ammonium benzoate ; in the latter case, 
a double compound of benzoic acid and ammonium benzoate is formed. 

The equilibiia in*tbe system water, ethyl alcohol, ammonium and 
maiigano.-e sulphates are very different at 50° and 25° ; at the former 
temperatuie, an anhydrous double .salt, 2(Mn.SO,)2,(N'Il4)2S04, and the 
hydrate, MiiSOi.H.^O, are stable, and at the latter temperature the 
compound * G, S. 

Reactions in Solutions of Different Salts, but with the 
Same lone. Albert J. J. Vandevelde {Chem. Zentr., 1908, i, 
1360; from Rev. gen. Chimie, 1908, 11, 57 — 59). — It has been shown 
previously (Ahstr., 1907, ii, 609) that the velocity of reaction is not 
iufluenced by the substitution of copper for zinc in copper sulphate 
solution, but depends on the nature of the ions present ; Cl ions 
increase and S04 ions retard the reaction. The production of the 
copper solution is effected equally well from CuSOj-(-NaCl or 
Cud, -pNa2S04; the same applies to acid solutions, for example, 
H58O, + 2 N aCl and 2 HOT + Na.,S04. &c. J. V. E. 

Estimation of the Concentration of Hydrogen Ions hy 
Indicators. Leoxor MionAEUS and Peter Roxa (Zeitsch. EUktro- 
chi-.m., 1908, 14, 251 — 253). — A simple way of estimating the con- 
centiation of the hydrogen ions in a solution (between O‘O005 and 
O UIA) i.s to add Congo-red to the solution, and comptare this colori- 
metrically with a solution containing a known quantity of hydrochloric 
acid. The authors find, however, that the colour is chauged by 
neuir.il salts, the acidity apparently decreasing. Salta of the alkali 
metals have the same effect, those of bivalent metals a greater effect, 
and those of tervalent metals a still gi eater one. Measurements of 
the K.M.F. of concentration cells with hydrogen electrodes show that 
no change occurs in the concentration of the hydrogen ions. The 
change of colour is the first stage in tlie precipitation of the colouring 
matter, and is an,alogous to the change of colour of a colloidal solution 
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of gold which precedes coagulation. Methyl-violet behaves ' 
similar way, the change of colour being, however, in the 


direction. Phenolphthalein and methyl-orange also exhibit 
changes when very large quantities of neutral salts are used 


opposite 


colour 

T. E. 


^HAAVARDllAaiKsj^. 


Kinetics of the Sulphonation Beaotion. 

(Zeitsch. physikal. Chem., 1908, 62, 713—725. Compare Abstr 
ii, 149; 1907, ii, 609). — The author has studied the rate at wh' 
y)-nitrotoluene undergoes sulphonation when dissolved in snlnh ' • 
acid. The possibility of following the course of the reaction dwo T 
on the fact that p-nitrotolueue is nitrated with great rapidity by nit '* 
acid, whereas this recent has no appreciable effect on p-nitrotoluen 
sulphouic acid. A determination therefore of the quantity of nit * 
acid used up by a given volume of the reaction mixture serves t*' 
indicate the extent to which sulphonation has proceeded a{ 
selected time. As in the earlier work (foe. cit.), the nitrometer 
employed in the determination of unused nitric acid. 

One of the reagents, namely, the sulphuric acid, was always present 
in large excess, and it was therefore expected that sulphonation would 
proceed according to the formula for a unimolecular reaction. This 
is borne out generally by the experimental results, which, however 
bear evidence also to the marked influence of traces of water, even the 
small amount produced in the reaction leaiiing to a decrease of the 
velocity-coefficient as time goes on. Three solvent media were used 
namely : (1) absolute sulphuric acid contaioing SO, ; (2) absolute 
sulphuric acid ; (3) an acid containiug 99-40% H,SO, and 0'49% 
HjSOj. The values of the velocity-coefficient observed in these three 
media were re.spectively 0 003, 0-0004, and 0-0000005. The tempera- 
ture-coefficient of the velocity is 2-0 — 2-5 for a rise of 10°. 

J, 0, P. 


Catalysis. V. Catalysis of Imino esters. Wiiliam 
McCracken- [Amey. Cketn. 1908,30, 586—613, Compare Derby, 
this vol., i, 419), — Stieglitz (this vol, ii. 167, 168) ha.s given an 
account of the cataly-.-^is of imino-esters, and has stated that the 
decomposition of tlieir hydrochloride.^ take.s place as follows : 

NH,Ci;CT'h-O.Me -t- H,,0 = Th-CUMe -1- N H,CI, 
and that it proceed.s most rapidly with the salts of those imino-esters 
which are the w-eake.st bases. 

An investigation of this decomposition has now been carried out 
with the object of ascertaining whether it is the salt or the free base 
which undergoe.s the change into ester and ammonia, and also of 
determining whether there is any general relation between the velocity 
of decompo-sition of the salts and the atlinity constants of the bases. 
The velocity of reaction and the hydrolysis constant.s have been 
determined with the liydrochlorides of ethyl, isobutyl, and I'soamyj 
iminobenzoates, ethyl iinino-p-toluate, methyl Imino-o-toluate, ethyl 
iminophenylacetate, ethyl imino-tfi-nitrobeuzoate, ethyl imino-»i-bromo- 
benzoate, and ethyl imino-/? naplithoate. 

The results show that the velocity of decomposition of tliese immo- 
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5 tcrs by water is proportional to the concentration of the salt formed 
^itb the acid, that is, of the positive ester ions. The whole salt does 
not undergo decomposition, but only its positive ions. The presence of 
an excess of hydrochloric acid decrease.^ the velocity of reaction by 
[■odneing the degree of ionisation of the iroino-e.ster salt, thins 
liitnitiishing the active mass of the positive ester ions, and simul- 
taneously tends to increase the velocity by a “salt effect.” The 
areeleration due to the “ salt effect ” is practically the same for the 
satne excess of acid acting on the salts of two imino-e.sters, of which 
the velocities of decomposition are as 10:1. Thi.s fact confirms the 
view that the “salt effect” is not due to a primary action on the salt, 
(rat to an effect on the active mass of water involved in the reaction. 
With two exceptions, tho velocity constants were found to decrease as 
the strength of the imino-esters as bases increased. E. G. 

Artificial Peroxydiastases. Jules Wolff {Cotnpt. rend., 1908, 
146, 1217 — 1220, Compare this vol., i, 490). — The oxidation of 
pyrogailol under the combined influence of hydrogen peroxide and a 
colloidal solution of iron ferrocyanidc has been studied in detail, The 
colloidal ferrocyanide solution used cotitained 0'0023 mg. of iron per 
drop, and the hydrogen peroxide solution 7mg. of active oxygen per 
drop, The total volume of solution in each experiment was 40 o.c,, 
and the amount of pyrogailol present was 1-2 grams. 

With a constant quantity of hydrogen peroxide (eight drop.s) and 
iocressing quantities of ferrocyanide, the yield of purpurogallln is 
proportional to the amount of peroxydiastase until the latter reaches 
ten drops, after which the amount of purpurogallln increases more and 
more slowly. 

In the presence of a fixed amount of ferrocyanide, the quantity of 
purpurogallln formed rises regularly as the amount of hydrogen 
peroxide present increases to nine drops, .after which the increase in 
yield becomes less and less. 

fn experiments in which twenty drops of ferrocyanide, solution and 
five drops of hydrogen peroxide solution were used, addition of 2-5 mg. 
acd 5 0 rug. of sulphuric acid reduced the yield of purpurogallln 17% 
and 62% respectively', whilst 0'85 rag. of ferrous sulphate or 0'89 mg. 
of copper sulphate produced a 70% reduction, but 0-84 mg. of 
manganese sulphate had very little effect. A similar prejudicial 
action of ferrous sulphate has been observed by Stoecklin {Thesis, 
Oeneva, 1907) in the case of the natural peroxydiastase. 

Amongst salts, potassium dihydrogen phosphate has a markedly 
noxious effect. • 

the conclusion is drawn that this colloidal ferrocyanid.e acts in all 
Its e.s.wntial respects like a natural eniyme. E. H, 

[Deduction of the Sloioheiometric Laws.] Emil Baur {Zeilsch. 
Pmkal. Chem., 1908, 62, 760— 761).-A reply to de Vries (this vol., 
11 , 566 ). j p 

Commensurability of Atomic Weights. Gustave D. Hinrichs 
I'le, 971— 973).— In a previous paper (Abstr., 
) 11 ) J45), it was assumed that a perpendicular from the origin of 
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co-ordinates upon the graph of the equation of condition in j 
determination of atomic weight was equal to the deviation of 
atomic weight from the “ absolute " (round number) value, .* 
now said to be true only if the values of the analytical ex<,ess “e” f 
the equations of condition are distributed about the origin crailorinayl 
witli the laws of probability. Otherwise, a more detailed (listus.!ioin,) 
the experimental errors is necessary in order to determine the deviation 
of an atomic weight from the round number. 

The atomic weight of silver is calculated from the synthe.sis of sUvo. 
nitrate to be {10S-|)= 107-875. Hydrogen is calruiatej to 
16/(16- J)= 1-00787, whilst chlorine is given as (S-l-.j-i xMJ 
36-458. _ _ 

The author claims that his results lend support to the hypothesj, 
of the unity of matter, but the differences between surces»ive elements 
must be expressed in terms of a smaller unit than hitherto. 

R. I C. 

Atomic Weights of Sixteen Chemical Elements. Clstave D, 
Hinrichs {Chan. Zailr., 19ti8, i, 1240; from Mon. iSci., i'jnh, [iv], 22, 

i, 1S5— 172).— From the published data, the author hasciilciilated the 

atomic weights of the following elements by the method previoui-ly 
suggested (.Abstr., 1893, ii, 317): bi.smuth, lead, iiicifuiy, non, 
tellurium, potessium, bromine, iodine, manganese, cadiiiium, cohijl, 
indium, platinum, didymiuin, terbium, and radium. Tiie difference 
of the calculated atomic weights from whole numbers is found to be 
decreased and often is due to experimental error. The prohnbility ni ' 
these values being whole numbers is raised to lO'*': 1 for the 2S 
elements up to the present considered. J. V. E. 

NoD-Metallic Elements in Connexion with Valency and 
Specific Gravity. Ckoroe AVoooiwiss {Cheni. Xeas, I'JOS, 97, 265. 
Compare this vol., ii, 368|. — From a consideration of the i el itioiisliip 
existing between the valency and specific gravity ami spscitic gwvity 
and atomic we ght of tho uon-mctallic eleinent.s imi.iediuU-ly pre.edmv 
in Jlendeleeff’s table the elements of the argon gnuip, evidmcc ii 
advanced for the valency of these inert eleiaents lieing 0 5 and not 
zero. When the quotient.s of .specific gravity divided by the squats 
root of the a.ssunied valency (O-.i) of the elements argon, krypten, and 
xenon are plotted against their atomic weiglits, it i.s lotuiil that they 
are in close agreement with other nori-metallic elements. J. V, E. 

Valency on an Atomistic Electrical Basi» Joiunnes Swbk 
{Jahrh. Ktidioaktiv. Elektronik., 1908, 5, T24 -Itid). -A tlieoreUra 

paper, p.art of which has been puhli.shed previously (eonipaie tii.sto ., 

ii, 138). An attempt i.s made to acreunt for chemical action T 
assuming that tho atoiu.s consist of pasilively diarged spheres on it 
interior surface of which are tlie relatively minute negative eec lo -■ 
The forces whicli operate in tlio union of two diileient '' , , 
entirely of electrical nature, and combination takes place as t e ^ 
of the partial displacement of tlio lines of force of sucli ^ 
negative electron (termed a valency electron) from tlic po-iiivi. 
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of (he.itoui to whicb It originally belonged to the positive sphere or 
,pkres of neigfabomng aUiine.- Three kinds of electrons, depending 
oil the way in which the lines of force from the electron are related to 
tiie positive spheres of neighbouring atoms, are distinguished These 
3 , 6 classified as unsaturated, saturated, and displaced electrons On 
the basis of these three types, the various kinds of dissociation which 
give rise to the phenomenon of electrical conductivity are explained. 
I’he banded spectra of comfiounds are discussed in reference to the 
pr,i)Krties of the saturated and the displaced electrons. The line 
spectra are supposed to be due to iniernal electrons and not to the 
valency electrons. Finally, an interpretation of the variation of the 
valency of the elements along the vertical groups and horizontal series 
of the periodic table is given. HMD 


Steam Distillation under Reduced Pressure Wilhflii 
SlEl-NKOPF (Cfem. ZA, 191)8, 43, 517).— The author suggests the use 
cl V.is mstiiod for separating a substance volatile in steam which is 
itself decomposed by it, or a .substance volatile in steam from sub- 
tlaiice.s decomposed at the ordinary temperature by such treatment 
Toluene is found to distil with steam at 27-5727 mm , aniline at 
33"/20 mm,, nitrobenzene at 22'5719 mm., and a 40% yield of benzoyl 
chloride is obtained at 21716—17 mm. J V E 

1 fi WT.av Kolbb (Ckv,. Zeit., 

ww’ ^ of Lothar Meyer’s apparatus (Abstr,, 

b87, 884 , the valve plug being made of glass rod instead of glass 
tubing the eshanst tube is placed in such a position that none of the 
di.stilWe can bo drawn up into it. By means of a special device, it is 
possible to exl)aust tlie receirer iudepondectly of the 
I’e.'t of the apparatus. p 


Apparatus for Simultaneously Extracting a 
Solid and Filtering the Solution So Obtained, 
I'lifBEKicK Becobd {C/iem. Jem, 1908, 97, 280).— An 
appiuatu.s devised to obviate the loss of subManee 
whicli occurs m the course of filtration subsequent 
an/if “‘‘aet'ou of solids with such solvents as ether 
and alcohol. It consists of an inner tube, A, sealed to 

Twh Portion of 

'>"■■*‘>‘<’'3. <?. is piaced 

aLstos^ A ■*’ Paporand 

part of'tho'^ attached to the upper 

S to D containing the sol- 

from the boiling 

substance’ to be Yxh’ fl'T “f’"" 

again, o-tiacted, and percolates through 




to the 
J. V. 






flask 

E. 
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Filter for Piltei-ing Solutions of Definite Concentration at a 
Temperature Either Above or Below that of the Surroundij, 
Medium. A. Levites (/. Russ. Rhys. ^ Ghevi. Soc., 19(ig_ 

623 624), — The author has devised a filtering apparatus which tu, 

be employed with adv.antago in ca 80 s_ where the ehanjje of 
oentration occurring when an open filter is employed is to be avoided 
Over one end of a glass lube, 4 era. long and having an ' 


diameter of about 6 mm., three or four glass fibres, .about 1/ 


internal 

mm. 


aiamener or auouu o ,um., o . ‘OJ mm 

thick, are soldered parallel to one another so as to birm a hind 
grating. Over this grating is placed a filter paper, which also extend; 
some distance along the tube, and is kept in position by .a piece jf 
rubber tubing, the latter serving also to connect the glass tube ivitl, 
a similar shorter piece. The pipette containing tlio liquid to he 
filtered may be connecteii with the 
filtering apparatins by rac,ans of rubber 
tubing. Suelion may bo employed to 
ha.sten the filtration . T. H, P, 

Filtration Apparatus. Haxs 
Wisi.iCENfS {Ohm. Zeiar., 1908, i, 
12, 3S; from Zeitsch. Cliem. Appimt., 
3, 89— 93^.— The inner tube A is of 
porcelain or glass, ami is perforated 
hy a imnilier of small holes, Over 
this is wound a broad strip of iiioisteDed 
filter paper, whicli i.s kepi in position 
by two indiarnbber bands A’, A’, .4 
double bored iudiarublier stopper fit- 
ting into the inoiith of .1 carries two 
tubes, one of which,. 8', is a suction tube 
and e.vtonds to the bottom of .1 ; the 
other, A, reaches only just below the 
stopper, and i.s clo.sed riming the pro- 
cess of filtration by me.ans of a glass 
plug oil the outside. I'Or ordinary 
uso'witli col.l solution.s, the part of the 
apparatu.s described is .supported in 
a wide cvlindor, Z ; but when filtra- 
tion is rerpiircl to bo carried out at ajiigher or 
tare the rvlinder Z, containing the tube A. is placed -t .i He. „ 
o; e Jing bath. Th; liquid III A to be filtered is best a— 
a constant level tiy the arrangement ludicatedjiy A. PP ,, , 

has been 
extracts. 



found most useful when dealing 


with slimy or culloklal 
J. V. E. 
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Condition of Steam. Emil Bose (Zeilsch. EUklrochem., 1908, 

2fi9 271). — Til® density of steam is most readily explained 

hv assuming it to contain single and double molecules in equili- 
brium (HjO), 2 H 2 O. The density (air=l) should then bo 
- KIp{ ^/l -l-Sp/Ti - 1). where S is 1-2432, the theoretical density for 
(H 0),„ p is the pressure, and K is the equilibrium constant at any 
temperature T. IJsing determinations of the density made byKornatz 
(Oiss., Konigsberg, 1908), the author calculates logA'= -4857-1/r-t- 
01450 The values of the density calculated by these equations show 
a mean deviation from the experimental results of 0-4%. Regnault 
showed that the deviations of the vapour den.sity of steam from the 
theoretical value are a function of the degree of saturation of the 
steam, that i.s, of the ratio pj!^, where P is the pressure of saturated 
steam, whereas the author represents them as a function of p!K. It is 
shown that P is approximately proportional to K, so that formally 
either ratio may be ufed. T. E. 

Atomic Weight of Chlorine. E. C. Edoar {Uem. Manchester 
Phil. Soc., 1908, 62, No. 7, 1 — 2). — The method used to redetermine 
this constant was to burn pure dry chlorine at the tip of a quartz jet 
in an atmosphere of pure dry hydrogen in a quartz combustion 
vessel, the hydrogen chloride formed being condensed in a limb of 
it by means <4 liquid air. 

The mean of eight delerminntions gave the atomic weight of 
chlorine, calculated from the ratio weight of chlorine burnt/weight 
of hydrogen burnt, to be 35-194, and from the ratio weight of 
hydrogen chloride caught-weight of hydrogen bnrnt/weight of 
hydrogen burnt, to be 35-193 (at. wt. of hydrogen = l). If the 
atomic weight of oxygen is tnken as IG, that of chlorine becomes 
35 462 and 35-461 respectively, numbers which differ appreciably 
from that accepted by the luteriuitional Committee on Atomic 
Weights, but in close agreement with 35- lf‘3 found by Dixon and 
Edgar and 35-461 found by Guye. J. V. B. 

Study of the Oxidation Phenomena Produced by Iodic and 
Bromic Acids. Henri Baubioxy (Conipt. rend., 1908, 146, 
1097 — 1100 *). — .\n ammoDiac,il solution of silver chloride or bromide 
when heated at 100° with iodic acid, coutiary to the statements in 
certain text-books, does not give .any deposit of silver iodide. The 
latter is only formed when the temperature has been raised to 200°, 
and in this ca-'e a slight excess pressure in the cooled tube indicates 
the evolution of a small quantity of gas. 

and Bull, Soc. chim., 19C3, [iv], 3, 767 — 771. 

VOL. XCIV. ii. 
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When 45 c.o. of ammonia ,(D 0'926) are heated with M 
iodic acid in a sealed tube at 210° for five hours, a small amon t 
gas is evolved and an appreciable quantity of ' ammonium j f 
formed. At 160° very little iodide is produced. In three ej” ' • 
ments similar to the above, to each of which 0’256 gram of u ' 
bromide was added, 0 0006 gram of silver iodide was formed at Inn' 
0 0021 gram at 160°, and 01760 gram at 210°. * ’ 

The conclusion is drawn that the iodic acid oxidises the amm ■ 
NH,I0, + 2 NH 3 = NHJ + 3H,0 + N„ giving water, nitrogen ^ 
ammonium iodide, of which the latter reacts with silver bromV* 
giving the less soluble silver iodide. 

Entirely similar results are obtained with bi-omic acid, which is 
completely destroyed in the experiment, showing that it has a cert ' 
stability under these conditions. Since therefore no Inomic art 
could be detected in the mother liquors of the three e.xppriment 
described above, it is concluded that none i.s formed (contrary to the 
assertions of text-book.s). Similarly, with silver chloriile at 210'' no 
chloric acid is produced. ■E. if. ' 

Origin of Atmospheric Ozone, and Causes of the Variation 
of Carbon Dioxide in the Air. 11. IIenkiet and Bosvssy (Cobic* 
rend., 1908, 146, 977 — i>78). -.A. preliminary note, in which the 
authors summarise the conclusions drawn from a series of e.xperiments 
on the origin of atmo'^pheric ramie, and the causes of the variatioti of 
carbon dioxide iii the air. Ozone is formed at tlie, cxpeEso of the 
oxygen of the high region.s of the atmosphere under the intteence 
of the nltra-violet rays of the sun; it is carried to the lower layers 
of the air by winds and rain; the proportion of ozone in the air is 
at a maximum during a We.«t or .South-west wind and at a minimum 
during an East wind, and it is .also increased during cle.ir, calm 
weather by the direct action of the .solar radiation.s on the lower 
buyers of air. The amount of carbon dioxide in the air varies 
inversely with that of the ozone for v.ahies lielow the normal; for 
values above the normal, the variation of carbon dioxide i.s doe to 
local phenomena, such as fog, .animal respirations, comhirstions, ic, 

M. A. ■\V. 

Vapour Pressure of Sulphur at Low Temperatures. Otto Eirr 
and Hugo Gr.sp (Zeitsch. aaorg. Chenu, 1908, 58, 209 — 212).— The 

authors’ results for the vajiour presaureof .sulphur at low temperatures 
(Abstr, 1907, ii, 947) are cou.si.ierably higher than lho.se given by 
Gruener (Abstr., 1907, ii, 860) ; this is ascribed to the inaccuracy of the 
method employed by the latter observer. Some fresh delermiiiatioiis 
at 0° and 49 '7° have been made by the method previou^y used, with 
the slight modification that a second conden.-iing tube, cooled to - 18o , 
was employed. Hydrogen was iiseil a.s indiilereut gas. The results 
previously given have to be corrected by adding the vapour prcssnie 
of sulphur at 0°/0tl013 mm. Results are given for temperatures 
between ami 211-3°. At 49-7°, 131-9", ami 211'3', the corrected 
jrressures are 0 00034, 0 081, and 3-14 mm. respectively. 0. S. 
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Hydrogen Persulphidea. I. Historical, Crude Hydrogen 
Persulphide. Ignaz Bloch _ and Fritz H6hn (B«r., 1908, 41, 
igGl— 1971)- — T**® authors give a historical account of - the poly - 
sulphides of hydrogen from their discovery in 1777. By heating 
codiiim sulphide with varying amounts of sulphur in an atmos- 
hero of hydrogen for three hours on the water-bath and dissolving 
the products in -(vater, the authors obtain solutes of the composition 
NajSj, Na^S^, and Na^Sj. When the solutions are allowed to 
flow bito mixtures of equal parts of ice and hydrochloric acid (D 1-19) 
cooled in a freezing mixture, crude hydrogen persulphide is obtained as 
a yellow, oily liquid with the odour of sulphur chloride and camphor. 
It is decomposed instautaueously by alkalis, and therefore it is 
essential that all apparatus used in the preparation should be washed 
with an acid. The oil can be kept for an hour without visible decom- 
position. Water decomposes it, bnt dilute acids, particularly hydro- 
chloric acid, act as preservatives. A criterion of purity is the fact 
that the freshly'prepared persulphide yields a clear solution in benzene. 
.Alcohols, ether, ethyl acetate, and .acetone decompose the oil more 
or less rapidly, whilst with aldehydes and ketones condensation occurs, 
yielding substances rich iu sulphur. Estimalioii.s of the hydrogen and 
sulphur alone do not “Suffice to fix the composition of the persulphide, 
but from the amount o£ hydrogen sulphide liber ated by heating, the 
authors prove the incorrectness of llebs’ statement (Abstr., 1888, 
1105) that the hydrogen persulphide- obtained by the decomposition of 
polysulphides by acids always has the composition C. S. 

Hydrogen Persulphides. II. Hydrogen Trisulphide. Ignaz 
Rloou and Fbitz Hoiin (Der., 1908, 41, 1971 — 1975). — Crude 
liydrogen persulphide (preceding abstract) is distilled under reduced 
jiressui-e. In order to prevent the deposition of sulphur during the 
distillation, it is necessary to pass dry hydrogen chloride through the 
.ippir-atirs before it is evacuated. The fr-,action passing over at 
111)72 nrm. is collo.-ted in three portions, and tire middle one analysed. 
The e,siimationa and the molecular weight in benzene by the cryoscopic 
metlrod point to the composition H.iSj. 

Hydrogen trisidphide, rtr. p. -02° to -53°, 1 '496, is a 

pale yellow oil, which becoures colourless at lower tompcratiu’es. It 
decomp(].se.s slowly in the dark, more quickly' in dayliglrt, and i-apidly 
on warming, erolving hydrogen sulphide arid depositing rhombic 
I'Ulphur. It is decomposed slowly by acids, atrd rapidly by alkalis or 
■alcohols; rts solution iu ether, benzene, or carbon disulphide is 
relatively stable. C. S. 

Hydrogen Persulphides. III. Hydrogen Disulphide. Ignaz 
Bloch and Fritz Hohij (Ber., 1908, 41, 1970— 1980).— By means of 
the apparatu8»dcsciibed later, crude liydi-ogen persulphide has been 
separated into hydrogen trisulpiride and hydrogen disulphide, IIjS^, 
>■ p 74 75°, D 1-376, which resembles the ti-isulpbide in marry 
respects, hut differs from it in its greater volatility, greater sensitive- 
ire,s.s to alkalis, and iu the more aggie.ssive character of its vapour. It 
toM not solidify in an ether-carbon dioxide mixture, 

he apparatus figured has been designed for the distillation under 

39—2 
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reduced pressure of large quantities of a liquid in small portion 
time, the residue being removed after the distillation of each * * 

without disconnecting the apparatus. Its use in the feparaf'"*'"'* 
hydrogen di- and tri-sulphides is as follows. 

The flask A, of 300 c.c. capacity, immersed in the glycerol bath P 
connected through the condenser with B (150 c.c.), which is att i * 
to the strongly-cooled vessel C. By means of a tube reachiim i*' o'* 
bottom, A is connected with the U-tuba F. Between // ^ 

water pump are vessels containing soda-lime and calcium chloride 
a manometer. The flask A can he connected with the pumn ^ 
through B and C by means of the stopcock a, or through F h' 



stopcock h. To carry out the distillation, the bath K is raised to 
110 — 125“, and the apparatus evacuated to about 20 mm., a being open 
and i closed. From the dropping funnel D, about 15 c.c. of crude 
hydrogen persulphide is run slowly into .1. Distillation commences; 
when it becomes irregul.ar, a is closed and 4 opened, whereby the 
residue in A is drawn over into F. The distillation is then continned 
by closing b, opening o, and introducing another 15 c.c. of hydrogen 
persulphide into A from 1). The liquid collecting in B is mainly 
hydrogen trisulpliide, whilst the more volatile di.sulphide is ftfundinC. 

c.a 


Hydrogen Persulphide.s. IV. Constitution of Hydrogen 
Disulphide and Trisulphide, and the Chemistry of Sulphur 
Compounds. Ioxaz Bloch {Btr., 1908, 41, 1980— 1985).— The 
relationships of hydrogen di- and tri-sulphides (preceding abstracts) 
with one another and with otlipr compounds of sulphur are discu.5se(l. 
The author points out that the change of colour of "the two sulphides 
with change of temperature is perhaps explicable by an ietramoleciilar 
change, HSi.SH, analogous to koto-enol tautomerism, 

H.C-ClOr:; HC:C-OH. 


Mendel&ff'a conception of a homologous series of hydrogen 
sulphides, IIj^,,, derived from hydrogen sulphide itself by the 
successive replacement of II by SlI receives favourable con.sideratii)n. 

C. S, 
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Existence of Compounds of Sulphur and Iodine. Feitz 
JpasAiM (Zeitsch. anorg. Ghem., 1908, 68, 338 — 352. Compare 
Smith Carson, this vol., ii, 32). — The freezing-point curve of 
mixtures of sulphur and iodine has been determined, and the results 
indicate that the elements do not enter into chemical combination and 
only form one series of mixed crystals, containing 7—8% of sulphur. 
Further, boiling-point determinations with the two elements in carbon 
(lisulphide afford no evidence of combination in that solventr The 
two compounds de.scribed by Schneider (Abstr., 1888, 414) as double 
compounds of iodides of sulphur with arsenic trisulphide and the com- 
pound SnSfj respectively do not exist; the former is a mixture of 
arsenic trisulphide and iodine and the latter of stannic iodide and 
sulphur. . G- S. 

Sulphuric Acid Contact Process, Lothar Wohlee, 
W. PLijDDEMANN, and P. Wohler [Zeitsch. physikal. Ghem., 1908, 62, 
^41—677. Compare Wohler, Foss, and PiUddemann, Abstr., 1906, 
ii 846 ; Wohler, PiUddemann, and Wohler, thi.s vol., ii, 290). — The 
efficiency of any agent in promoting the union of sulphur dioxide and 
oxygetf is measured by the amount of change which it induces under 
given conditions, snob change being expressed as a percentage of the 
change which would be observed it tlie system reached its equilibrium 
position. Numerous experiments have been made in which chromium 
oxide, copper oxide, cupric and cuprous chromites, aluminium oxide, 
ferric oxide, thorium, cerium, silicon and titanium dioxides were used 
ns catalytic ngent.s at temperatures up to 900°, In all these cases, 
it is found that the efficiency, measured in the way already defined, 
increases regularly as the temperature rises without any sign of a 
ma.\imum so long ad*the condition of the catalytic surface is unchanged. 
The experiments reveal the very marked influence which sintering has 
in diminishing the efficiency of the catalytic surface, and occasionally 
observed cases of a temperature of maximum efficieucy are shown to be 
due to this cause. 

It appears probable that the relative adsorptive power of variously 
treated samples of a given catalyst can be taken as a measure -of the 
relative cStalytic efficiency of these samples, but there is no such 
relation between the adsorptive power and the catalytic efficiency of 
different catalysts. 

The authors conclude that the action of catalysts in the sulphuric 
acid contact process can be equally well exprlained by supposing the 
intermediate formation of a solid solution, either of a gas or of a chemical 
compound, in the surface layer. 

fa a Dote added to the paper, the authors discuss the discrepancies 
between their results (this vol., ii, 290) and those of Keppeler and 
hi Aus (this v»l., ii, 289). J, C. P. 

Action of Metals on Aqueous Solutions of the Persulphates. 

G. Levi, E. Migliorini, and G. Ekcoli.ni (Gacselto, 1908, 38, 
Compare Abstr., 1907, ii, 81). — After discussing the 
work of Bringheuti {AUi 11. ht. Venelo, 1905, 64, ii, 1321) and 
urrentme (this vol., ii, 104), the authors give the results of a study 
0 le action of a largo number of metals on solutions of potassium 
and ammonium persulphates. 
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All the metals examinecl, except gold and platinum, react 
persulphate solutions, either passing directly into Solution or i 
undissolved in the' forja of oxides or basic salts. In 


general 


reaction is slower tor ammonium than for potassium peisul 
probably owing to the slightly greater degree of dissociation f 
potassium salt ; in the catalysis with platinum, the tendency jj ° 
opposite direction. 

A Special case is presented by magnesium, which reacts 
extreme violence with ammonium persulphate, causing evolnf 
ammonia. 


In' general, those metals go into solution as anions which In fi- 
general chemical behaviour exhibit a mar ked non-metallic cha / ' 
such as chromium, manganese, selenium, arsenic, molybdenum 4*"^' 
some metals of this type, however, such as antimony, are trand' ■ i 
into insoluble oxides. The general action with these metals is h ™ 
oxidation by the per.siilph.ate with intervention of water 

Elements which are distinctly metallic in character pass 
solution as cations, the jrersiilphate being decomposed, sometimes with 
evolution of ga.s. With zinc, nickel, cohalt, Ac., no gas is evolved 
and in these caso.s the reaction is pr-obably rypresenteil bv 7ii l' 
XjSjOj = ZiiSOj + X.SO,, or by (1) Zn + X.,a,Os + H,,0 = ZiiO + 
IljSsJ^ + X^SU^ and (2) ZiiO + H..SOa = ZmSOj + 11„0; aoeordh)- 
to the latter interpretation, the .solution may remiin neutral or 
become acid, this depending on the rel.itive velocities of the reactions 
(l)and(2). When g.-vs i.s evolved, this is found to bo bydrogeti, at 
any rate for coiioeiitratod per.sulpbate solutions. ’ 

The reactions studied are, except in the cases of gold .and platinum 
more chemical than catulytio iu nature. They [u^ceoil with different 
velocities for different metals, although the velocity does not always 
bear any evident lel.ition to tho oxidi.sability of the metal or to 
its readiness of attack by sulphuric acid. The tendency to form 
double salts or comple.xe.s doubtle.s.s play,s a part. T, H, P, 


Contact Oxidation of Ammonia and Organic Bases. E, I, 
Obloff {J. liiis’s. fViy/.s. (J/ieni. <S’oc., 1908, 40, (159 — 6(111).— When 
ammonia is o.xidised by the uiillior’s cont.aet piwe.ss (Ibis vol., i, 306), 
it undergoe.s tniu.sfoi inatioii mainly according to the equation 
4NHj + 30. = 2N., + CII.O, a small quantity of the iiltrogeii being 
also found a.s nitrons and nitric ludds. 

Organic base.s, siieli as aniline, loluidine, and pyrddiiie can also be 
oxidised in this way. 1'. H. P. 

Reduction of Hydroxylamine at Copper Cathodes. Julies 
Tafel {Ghent. Zeit., 1908, 32, 135— 13(i). — In reply to'Patten (iiii., 
44), the author reji-sserts that liydroxylamine is not reduced at a 
copper cathode under the conditions expressly .stated in Ins paper 
(Atetr., 1902, li, 559). His current researche.s in conjunction with 
Ilahl (tliis vol., ii, 175) show that reduction occurs only when tlie 
concentration of tlie sulphuric acid round the c.ithode falls below 
a certain value, 
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Electrolytic Bedjiction of Hydroxylamine. Viotob Rothmund 
aod 0. ElaschMB {Ztittdi. anorg. Ch^m., 1908, 58, 183—188. Com- 
pare Flascbner, Alstr,, 1907, ii, 454).— Remarks on Tafel'and Hahl’s 
rceent paper (thia vol., ii, 174). The authors maintain that the use of 
a stirring arrangement is of great advantage in such investigations. 

G. S. 


Action of Ammonia on Phosphorus. Observations on the 
Modifications of Phosphorus. Alfiied Stock and Otto Johannsen 
(.Ser., 1908, 41, 1593 1607). The paper opens with a resumA of the 
work of various authors on the action of ammonia on phosphorus. 
As conflicting statements have been made, the question has been 
re-studied. The present experiments were performed with a specially 
puriflcJ colourless phosphorus, which was freed from traces of arsenic 
by distillation in a current of steam, the results described show that 
when colourless phosphorus is treated with liquid ammonia, it is 
converted more or less completely, depending on the temperature and 
time of action, into red phosphorus. At the same time, small amounts 
of a solid hydride and an amide, or imidc, of phosphorus are formed ; 
the acid hydride combine.s with ammonia to form a black salt, which 
colours the whole mas.s. When treated with an acid, the red or 
yellow hydride is liberated, and, on addition of ammonia, again forms 
the black salt. The amide, when heated, is converted into phosphorus 
nitride, PjNj. 

Tiie red phosphorus, prepared by the action of ammonia on the 
coloutlts.s modification, is identical with Schenck’s phosphorus (Abstr., 
1904, ii, 117); both have 3 qOj and are soluble in hot dilute 
sodium hydroxide. Ordinary red phosphorus, 2-17, and Hittorf’s 
phosphorus, 0-* 2'3a — 2'37, are insoluble in socliiim hydroxide. Both 
forms of red phosphorus have m. p. COO— 615"; Hittorf’s phosphorus, 
111 . p. 6t0 625 colourless phosphorus, when heated, changes into 
the led modification, and melts above 600". All four modifications 
viien healed in sealed tubes form a yellow liquid, which, on cooling, 
commences to deposit red crystals at about 5.50". The relations 
of the four modifications of phosphorus to each other are discussed. 

G. Y. 


Action of Ammonia on Phosphorus Chloronitride. Adolphe 
bEsso.v and Rosset {Comp, rew!., 1908, 148, 1149—1151. Compare 
01 ,^*' • 'b 217). — By acting on phosphorus chlorofiRride 

r* ammonia, a white compound, is formed according 

0 the equation PNCl,-i-4NH, = 2NII, Cl -t-PN(NH„),. This sub 

- lice IS very soluble in water, and. when heated at 220'" for several 
aajs, loses ammoma and yields pliospham, PN(NH,,), = Nn3-t-PN,H. 

^ ammonia is passed into a solution of phosphorus* 
nee II uarbou tetrachloride, slender, silky, prismatic 

CO P,N 3 H.,Cl/and formed 

The ™.!® * j 2PNCl2 + 3NH3 = NH,Cl-»-P,N»Cl.-NH... 

in “ ether or carbon disulphide, but dissolve's 

from iha ^ 4 ^ decomposition. The carbon tetrachloride drained 
cru e product probably contains a mixture of ammonium 
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chloride and the compound PNjH,. The action, of gaseous 60^^ . 
on phosphorus chloronitride may therefore be represented as foil 
3PNCI, + 6NH3 = P,N,C1,-NH, + 3NH.C1 + PN{NH,),, The eiw' 
derivative is regarded as an intermediate product, and the conipo "j 
PNjH 4 as being formed by using an excess of ammonia. j g 

Polymeric Forma of Metallic Arsenic. Hugo Eudjuss » j 
Rudolf KErPF.Bi (Aunalen, 1908, 361, 1 — 31. Compare Absi"” 
1903, ii, 73, 74).— It is found that the transformation of solij, 
arsenic, As^, into metallic arsenic, As, under the influence of IjcU 
takes place in two stages, grey arsenic, which is considered to have til 
constitution As: .4 s, being formed intermediately. The brown moditci 
tioD, 3-67—3 69, formed by the action of light on dissolved yello 

AsiAs-AslAs * 

arsenic, must have the constitution formed algo 

when dissolved yellow arsenic is treated with oxygen, arseniou.s bromide 
or acetylene tetrabromide, or is allowed to remain in the dark. 

An improved apparatus i.s described and flgured for the preparation 
of a carbon disvilphido solution of yellow ar.senic. This modification 
As^, 2 35, D''" 2'026, is unstable in violet or ultra, -violet light, 
but is converted into metallic ar.senic only slowly when exposed to red 
light; radium rays are without effect ou the rate of this change. 

Grey arsenic, As.^, D-* 4-64, is foi-nied a.s a by-product in the prepara- 
tion of the carbon di.-:ulphide solution of the yellow polymeride, and is 
obtained also when the solid yellow .ar.senic is expo.sed to light at low 
temperatures or dissolved yellow arsenic is treated with alcohol or 
cooled with carbon dioxide and ether or with liquid air. It is stable 
towards atmospheric oxygen, and is oxidised by nitric acid nioie ebwlj 
than the brown mollification or metallic arsenic. 

The yellow, grey, and brown polymerides of metallic arsenic do not 
conduct electricity, whcrca.s metallic ar.senic is a conductor. This 
difference is employed to determine the temperature at which metallic 
arsenic is formed from its polymerides at a sensible rate. It is found 
that, -when heated, brown ai-senic changes into the grey modification, 
which decomposes into metallic arsenic at about 303k 

When solutions of yellow arsenic and silver nitrate are mixed 
together, the ar.senic, if present in exceits, reduce.s the salt quaiititftivelj 
to metallic silver, but, if the silver nitrate is in excess, the arsenic is 
precipitated in the metallic state. Yellow arsenic also precipitates 
mercury from solutions of mereucous nitrate, and from copper sulphate, 
a black substance conUiiiiing 53'-,, to 55";. <4 co]i(er ar.d considerable 
amounts of arsenic and suli*lmric acids. \eUow arsenic therefore is 
a strong reducing agent, reseiiihling yellow phosphorus, which gives 
imilar reactions. Although i.soiiioi-plious and cheniically closely le- 

f arsenic do not form mixed crystals ; 


ACOA/tiVri. 

dated, yellow phosphorus and yellow 
this is ascribed to the marked differences in the solubilities 


G. y. 


Compounds of Arsenic and Antimony Pentafluoride with 
Nitrosyl Fluoride. Otto Kufk [with Kuur ST.it'iisii and Hugo 
Gkaf {ZtitscL amry. C/ien., 1908, 68, 325—337. Compare Abstr., 
1906, ii, 20). -The compound A8K.,NUF is ohlaiuod pure by passing 
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■(josyl “ **>« operation by passing 

’'■.msyl chloride through a platinum tube containing dry silver fluoride 
"d heated to 250—280“), through cooled arsenic trichloride until 
'bsorption is complete, the product being finally kept over fused sodium 
‘ i’jroxide in a vacuum for some time to absorb traces of nitrosyl 
■hltiride. The comjmund forms a white, crystalline mass, and is 
remarkably stable ; it is unaffected in dry gir even at a high tempera- 
ture, but decomposes in moist air ; it is .split up by water, by alkali, 

lud by concentrated hydrochloric acid, but is unacted on by phosphorus 
airhloride, carbon tetrachloride, .silicon, copper, lead, and other suh- 

f lances. On warming gently with antimony pentafliioride, arsenic 
cotafluoride and the solid antimony compound described below are 

htained, ^ _ , „ „ , , 

The corresponding antimony compound, SbFj;,NOF, is obtained in 
pii analogous way by the action of nitro.syl fluoride on antimony penta- 
ichloride, but more simply by interaction of nitrosyJ fluoride and a solid 
Antimony chlorofluoride, (SbF 5 ) 2 ,,SbC) 5 . (The latter compound is 
phtaincd by the action of chlorine on antimony trifluoride, and will be 
described later.) The chlorofluoride and nitrosyl chIor.de are mixed 
jn I tube at - 80 °, and the mixture allowed to warm up ; the tube is 
then sealed, and kept for one to two hours at room temperature with 
occasional shaking. The compound occurs in slender, colourless 
iieedles, v hich sublime without decomposition below a red beat ; it is 
tery hygroscopic, and is decorapo.sed by water and by alcohol. On 
juaraiing with arsenic trifluoride, it gives arsenic pentafluoride mixed 
with excess of the trifluoride, and, on heating with potassium fluoride, 
[t yields nitrosyl fluoride and a compound of antimony pentafluoride 
in i potas-sium fluoride. G. S. 

\ Absorptive Power for Air of Certain Varieties of Vegetable 
barton. Aii.naldo Piutii and 0. Maoli (Uend. Accad. Sd. Fis. Mut. 
pcytfi, 1908 , [iii], 14, 68 — 75). — The density and absorptive power for 
iir of different form.? of carbon are tabulated in the original. The 
[bsorption was arried out at the temperature of liquid air, and the 
lir absorbed driven off by heating the carbou gradually to a tempera- 
[u)eof 650 », o V r- 

I fbo Riaxiraum absorption is showu by the carbon of cherry-stones 
ind cocoauut-shell (about 280 and 250 times the voiume respectively)^ 
[Ms absorption is increased nc.arly 20 per cent, by a preliminary treat- 
ment of the material with chlorine. With the excepitiou of that from 
iai'ob seed, the surface of which is not sufficiently porous, the absorp- 
tive power of charcoal from any material is nearly yiroportional to its 

W. A. D. 

Solutions of the Alkali Metals in Liquid Ammonia. Otto 
■T »'“1 Jolian Zedseb (Ber., 1»08, 41, 1948—1960. Compare 
’ •’> i doannis, ibid., ii, 161 ; 19u7, 

' ’ i^^taus, Abstr., 1907, ii, 935). — The boiling-point and the 
■ng-point curves of solutions of lithium, sodium, and potassium 
lil'i'n” different concentrations have been plotted. The 

g-point curves at small concentrations are of the usual type, but 
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the b. p.’8 solutions containing more tb^ H ^atomic) % of the mju 
begin to rise rapidly, indicating possibly the existence of compom,^, 

In particular, the behaviour of sodium m ammonia C 
examined at temperatures below tbe toiling points at atmospheric 
pressure. Above -46°, only one liquid phase exists at a„y 
centration, but below this temperature, separation into two 
phases or one solid and one liquid phase occurs. Evidence of ft, 
Listenoe of compounds has not been obtained, except perhaps at tu 
eutectic point, -111°, where tbo composition corresponds with the 

formula 'Na(N 113)5. i , . 

Saturated solutious of lithium, sodium, and potassium boil at 
temperatures which are practically the same as tho.se at which 
Moissan first observed a reaction between the metal and liquid 
ammonia. S, 

Extraction of Potassium from Felspathic Rock, Aubrtok 
S. CUSH.UAN and Prevost Hubbard (/. dwier, Chm. isM.^ 1308, 30, 
779 _ 797 ) —The object of the experiments was to obtain a remimera- 
tive process for extracting pot-assium from rooks for agriailturil 
nurpo^s. A certain amount of the potassium of folspar,s is dissolve! 
bv water when the miueral i.s finely ground, and the amount di.ssolved 
is iucre.ased by addition of siibsLaiiccs such as ammomiuu silts, lime, 
and gypsum. Complete solution of the potassium can bo effected bj 
means of an electrolytic method, both with and wnthout a dition ol 
hydrofluoric acid ; the method would, however, probably be too costl, 
for practical purposes.. Attacking the silicates by meins of potassm 
hydroxide 01 carbonate. &e., or with hydrolluonc arid, are suggested 

as possible methods which should receive further. Shu. ly. 

Kagrams are given showing the amounts of potassium dissolved by 
water and tlio action of acids in relation to hnonos.s an. to duraticmo 
action As regards the action of water, it is shown th.it the amount 
of potassium dissolve, I doe.s not increase in exac ratio to he mrim. 
of ^surface area, probably owing to increase! coagi.mtion 
particles decrease in .'izo. 

Polyiodidee of Potassium, Eubi^um, and Casium. to 
— AbejfL' nnd Hainbui-^ef (Abbtr., ww, 

iodides of potai-sium than KI3. of t'« 

From experiments on tlio solubility 1 that Cri,, and Cslj 

periodides, Foote (Abstr,, VMi, ii, 367) A 

were the only compoiinds found at Iho n.lutoiis d 

similar study has now toen-mado of the soKib.bt)^^^ 
twlyiodides of potassium, rubidium, results p™« 

composition of the re.siduC3 has been determ 
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live liny 


of the salts Efs, Kbl,, Cslj, Csrj, and KIj, but do not 


indication o{ the formation of the compounds Rbl,, KbI, 


E. G. 


slj, and Gslj. 

w^nlosion Produced by an Ordinary Reagent. Oamillb 
luiiMON (BiM. Soc. ehim., 1908, [iv], 3, 618— 619).^On attempting 
ve a glass vessel containing an ammoniacal solution of silver 
* •'l'°'^'hich had been left for twenty-four hours, a violent explosion 
*** 'ed This was found to be duo to the formation of silver nitride, 
intermediate between this and the oxide, according to the 
" lulon 3AgOH -1 NHj = NAg3 -I- SH^O. 

Ihe mixture constitutes Berthollet’s fulminating silver, and had 
h -ied on the surface of the glass. Such a solution should therefore be 
Ihvown away after use. J. 0. 0. 


I Compounds Formed by Silver Selenide with the Selenides 
Lf Arsenic, Antimony, and Bismuth. Heniu Pei.aeon {Compl. 
teid 1908,146,975—977). — The freezing-point curves of mixtures 
of silver selenide with the selenide of antimony or bismuth, obtained 
ly plotting the number of mols. of the added selenide per 100 mols. of 
te silver selenide as abscisss against the freezing point of the mixture 
as ordinates, are closely similar, and consist of four branches, showing 
two minima and one maximum ; the latter corresponds with the 
freezing point of the compound, 3Ag.2Se,4SbjSe3, f. p. 650^, or 
3Ag2Se,4Bi2Se3, 

f. p, 773®, respectively. The freezing-point curve of mixtures of 
silver and arsenic selenide shows a maximum corresponding with the 
freezing point of the compound 3Ag2Se,4As3Se3. 

Similar evidence was obtained of tbp existence of compounds of 
silver seleuide with the lower selenides of antimony (Chretien, Abstr., 
1U06, ii, 550) ; these compowtds are represented by the formulae 
SbSe.lAgoSe, SbjSo^.AgjSe, and ISbjSej.SAgjSe respectively. 

M. A. W. 


Chemical Properties of Calcium. IIuoo Eedmann and 
Hkixricii van deu Smissen (Annalen, 1908, 361, 32 — 68). — As 
Ciilcium*is now prepared technically on the large scale, it was thought 
of interest to undertake a systematic investigation of the chemical 
properties of the metal. The c,alcium employed in the experiments 
now described was chiefly filings from the electrolytic metal. For 
some experiments, crystalline calcium was prepared by reduction of 
calcium iodide by Moissan’s method. 

Whilst readily attacked by air or liquid nitrogen (Erdmann, Abstr , 
1906, ii, 349 ; Jordis and Koseuhaupt, this voL, ii, 172), calcium is 
highly stable towards dry oxygen. Calcium oxide apd mercury are 
formed only on prolonged heating of 1% calcium amalgam in a current 
of oxygen at 400 — 500° ; mercuric oxide also is formed if the oxygen 
i.s ozonised. The formation of calcium peroxide could not be detected. 
t>u the other hanfi, calcium is oxidised so rapidly in presence of 
moisture that, whilst when cut under mercury the fresh surface of the 
metal is amalgamated instantaneously, a surface which has been 
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exposed to ijaoist air for a quarter of a second is amalgamated » i 
100 — 200 °. ' ^ 

Contrary to statements in the literature, calcium hydride i i 
energetically attacked by water, is extremely stable towards anhvd 
reagents. With certain precautions, calcium hydride is recomm s'** 
as a source of puie hydrogen, as also for the preparation of livt 
on the large scale. ' 

Calcium nitride, CajNj (Maquenne, Abstr., 1892, 776), is 
by passing a current of nitrogen thiough fused calcium in an ’ ” 
crucible, or by the action of liquid nitrogen on the metal. Contrar'T 
Kaiser’s statement (French Patent, 350966, 1905), ammonia is n t 
formed when hydrogen is passed over calcium nitride or iiitroiren o 
the hydride at 500 — 800° (compare Haber and Oordt, Abstr 
159,384,814). ‘ ’’ ’ 


Moissan has shown (Abstr., 1899, i, 410 ; ii, 152, 153) that calcium 
reacts with ammonia at - 78° to 20°, forming calcium ammouia 
Ca(NH 3 )„ but at 500 — 1000°, forming calcium nitride and liydride 
whilst an analogous derivative of methylamine cannot be ebtained It 
is now found that calcium reacts with ethylamine at 250 -400°, yield- 
ing hydrogen, nitrogen, calcium nitride, calcium hydride, and carbin 
On thh other hand, ciilcium reacts with aromatic amines, forming com- 
pounds of the type (NHR),C'a. 

Calcium anilide, (NHl’h)jCa, prepared by healing calcium with 
aniline in an atmosphere of hydrogen at 20o°, is obtained as a 
white, microcrystalline powder, U 117, which is in.so!ublc in organic 
solvents, decomposes when exposed to moist air, explodes in dry 
oxygen, and yields aniline and calcium hydrate when treated with 
water, or aniline and calcium salts with acids. Wheu treated with 
oxygen highly diluted with nitrogen at -20°, the anilide absorbs 1'3 
atoms of e.xygen for each atom of calcium, and forms a black, resinous 
mass of basic character. With ethyl iodide at the oidinary tempera- 
ture, the anilide forms cthylaniline ; with benzoyl chloride in ethereal 
solution, benzanilide ; with gaseous carbonyl chloride, oarbanilide; 
with carbon disulphide, thiocarhanilide ; with sulphur dioxide, a yellow 
product, which evolves sulphur dioxide when heated ; and with carbon 
dioxide, calcium jdtcmjl carbamate, (NHPh-CO,),.Ca. Heat is developed 
by the reactions with carbon disulphide, sulphur dioxide, and'earbon 
dioxide. Calcium phenylcarhamale is formed also when calcium is 
heated with aniline at 250° in .an a'mosphere of carbon dioxide; 
when heated, it ducoiuposc.s, forming calcium carbonate and carb- 


anilide. 

Calcium o toluidide, (NH"C';H;).^Ca, formed from calcium and 
o-toluidine at 240°, rc.senitiles the anilide. It ab.sorb.s carbon dioxide, 
forming calcium o tolylcarbumute, (CjIl,,OjiN)jCa, which is decomposed 
by . acids, forming cai hon dioxide, o to.uidine, and the calcium salts, 
and, when heated, yield.s calcium carbonate and s-di-o tolylcarbamide.^ 

Calcium f-loluidide, formed from calcium and yj toluidiiie at 260 , 
absorbs carbon dioxide, forming calcium p-tolykarbamate. 

Calcium diphenylamide, (C, 2 H,„N)„Ca, prepared 'from calcium and 
diphenylamine at 355", is obtain^ as a white powder, wliicb is 
attacked only slowly by dry oxygen, becomes green in presence o 
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1 air decomposes, developing heat on exposure to moist air 
j,.!. Jr. moist oxveen. It is attacked only slovrly by .wat 


and 

nly slowly by water or 


explodes jmt forms diphenylamine and calcium sulphate with 


in moist oxygen, 
dilate acids, but forms d _ ^ 

® aoentrated sulphuric acid. It yields the following substances when 
treated with the reagents named. 

With benzoyl chloride, diphenylbenzamide ; with cp,rbonyl chloride, 
tetraphenylcarbamide ; with an excess of carbonyl chloride, diphenyl- 
carbamy! chloride, and with carbon dioxide, calcium diphenylcarhamate, 
which is obtained as a white powder, and when heated yields 

tetraphenylcarbamide. 

Calcium reacts with the naphthylamines at 280°, evolving hydrogen 
and small amounts of ammonia, and forming a yellow, brittle glass. 
At 210^1 calcium and p-anisidine form a brown product, which becomes 
dark blue on exposure to air. Calcium reacts also with ethylaniline at 
‘>40° forming a brown product, which is sensitive to light ; with 
acetamide at 140°, forming a gelatinous substance, and with acetanilide 
at 200° forming, amongst other products, acetaldehyde and anilide. 
Calcium and benzidine do not react at 420°. 

Phenylhydrazine reacts with calcium slowly at 100° and rapidly at 

j 4 () 160°, forming nitrogen, hydrogen, ammonia, benzene, aniline, 

and a white powder, CjgHj^NjCa (?), which is attacked violently 
by dry oxygen, and absorbs carbon dioxide with development of heat. 

Oontra.y to Moissan’s statement (Abstr., 1900, ii, 76), calcium 
hydride does not react with sulphur dioxide or with acetylene (Abstr., 
1899, ii, 153). When heated with calcium at 400°, fluorene evolves 
hydrogen and forms a black mass, but, under the same conditions, 
benzene, naphthalene, tetraphenylmethane, and acenaphthene remain 
unchanged. On the other hand, ethyl acetate reacts with calcium at 
300°, or in presence of traces of alcohol at 150°. 

Ethyl caldoocetoacetate, (OjHg 05 )jCa, farmed from calcium and ethyl 
acetoacetate at 100°, is obtained as a white, crystalline powder, m. p. 
215 — 220° (decomp.) if rapidly, or decomp. 180° if slowly, heated. Also, 
ethyl ethylacetoacetate reacts with calcium at 170°, evolving hydrogen. 
A pure jjroduet could not be obtained. Ethyl malonate and calcium 
evolve hydrogen at 160 — 180°, forming a yellow, docculent product, 
which could not be purified. G. Y. 


A New Calcium Silioide. L. Haikspill (Bull. Soc. c/«m.^l908, 
[iv], 3, 619 — 621). — A new calcium silicide, Si.^Ca 3 , is obtained by 
heating to 1000° a mixture of calcium filings and powdered silicon 
compressed in a hole, 4 — 5 mm. diameter, bored in a calcium cylinder 
fitting in an iron test-tube, which is placed in a porcelain tube. 
On cooling, excess of calcium is removed by sugar solution, and the 
remaining slender needles are washed with alcohol and ether. The 
silicide is readily powdered, and has l'G4. It is attacked by 
halogens in the cold, and by oxygen at a red heat. With dilute mineral 
acids, it is decomposed with evolution of spontaneously inflammable 
silicon hydrides. J. C. C. 


Micrography i f Cement. E. Stekn (Ber., 1908,41, 1742 — 1745). 
■ Hardened cements, or cements in the process of hardening, have 
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been examined microgrj|ihica11y it reflected light by the 
emploj’ed.j«f6r metals and alloys. The etched sections sho * 
original cement particles, J, composed nminly of alite, and a n'rt' 
Ji, in which the process of hardening takes place ; very little alte r”’ 
in appearance occurs during the hardening process, althongi, Jj 51 , 
increases ’ af the^ expense of A. The sections yield eharact ' ■ 
results when etch'ed with alkalis, alcoholic liydrochlorie add aV i v 
iodine solution, or 25% hydrofluoric acid. Portland cement anj ■ 
{Kjrtland cement can be distinguished by this micrographic process'^**'' 
The action of salt solutions, sea-water, &c., has beeu exaiaincj 
also tbe effect of liigh temperature. J j g 


Csesium Dicalcium Sulphate. Joit. D’Ans (/kr., igpg 4. 
1776 — 1777). — In continuation of his study of double suln|„f ' 
(Abstr., 1906, ii, 751 ; 1907, ii, 168; this vol., ii, lot^ Jggj 
author has prepared enesiwwi dicalciumaulphale, 0320.5^(80, )j, by addin 
gypsum to a solution of ca'sinra sulphate. It form.s cry.si,i !3 similar to 
those of aminnnium and rubidium dicalcium sulphates, and is 
extremely stable, the stahilily increasing with the temperature 
Attempts to prepare a salt analogous to syiigenite, or a pentad 
calciu^ salt, have been unsuccessful. The temperature limit of 
stability of the calcium double sulphates falls as the mol. iveieht 
of the alkali sulphate increases. Wliilst potassium syngenite is stable 
far above 100°, rubidium syngenite decompo.ses above about 40°' ou 
the other hand, whilst ammonium dicalcium sulphate exists only above 
80°, cresium dicalcium .sulidiate is formed below O'. 

A thallium calcium sulphate could not be prepared. G. Y. 


Neutral Triple Sulphates of Calcium. Jon, D'A.vs (Hit., 1908 
41, 1777 — 1779). — Only two j^eutral triple .sulpliates of calcium, the 
naturally*occurriog polylialite, Ca.2MgK2{SO,),,'2Hj() (Bascli, Abstr,, 
1901, ii, 168), and krugite, Ca,MgK,2(S0,)|„2H20 (Geiger, Ab.str., 190h 
ii, 268), have been studied previou.sly. The observation of the 
formation of a polyhalito, in wliicdi the niagnc.sinm i.s displaced by 
copper by the action of copfior sulphate solution on potassinm 
syngenite, has led the author to investigate the formation of such 
triple sulphates. 

It is found that polyh.aliles, in which the m.agne.sinm Ls displaced 
by copper, cadmium, nickel, or zinc, and the potassium by ammoniuia, 
are formed when gypsum is boiled with suitably concentrated solulioii,r 
of the other two sulphates. The syaitlietical salts crystallise more 
readily than the naturally-occurring triple sulphates; the copjier 
arnTnonium and copper potaaeium salta are light blue. Analyses are 
quoted of the dicnlcittm copjter dittmmonmin, C'a.,Cu(XIl4),(80,),,'2H,0, 
and dietdeium endmivm dipoliisaintH, C-iXMlvdliD,),,-!'.*!’ sulphates. 

These results have Ic.id to the synthesis of polylialite by boiling 
gypsum, or a mixture of this with syngenite, witli a concentrated 
solution of magnesium sulphate containing about I'.'o of pota.saum 
sulphate, 

Composition of Artificial Magnesite Stone. Feh.v Cobsb 
{Centr. Min, 1908, .105-310).— The basic refractory bricks used lot 
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I ■ I, iion furnapes, which are made by the coarsely crystal- 

"'"'’nonesite (or rather breunnerite, since ifrontains 3-2— 3-5% iron) 
("m^Vcitsch in Styria.-were fojind to consist largely (94%) of a 
talHne aggregate of grain * of periclase together with some glassy 
'q| Enclosed in the grains of periclase are skeletal growths of 
Sldoferrito. • L. J. S. 

Amalgamated Zinc. Charles M. van Deventer (Chem. Wethblad, 
1 908 5 3 56 —3 5 9). — A theoretical paper, reviowing the theories 
idranced to explain the lack of activity di.splayed by amalgamated 
Jine towards dilute sulphuric acid. A. J. W. 

New Beaction of Thalloas Salts. Fritz Ephraim {Zeittch. 
mm- diem., 1908, 58, 353— 355).— A clear aqueous solution of 
intimony chloride and potassium iodide givc.s with an acid or neutral 
■oUition of any thalloua salt a characteristic voluminous, orange to 
iiniiabar-red precipitate of the compound 3TlI,2ShI,. Thallous salts in 
i dilution of 1 in 20,000 can be detected in thi.s waj’, but the compound 
janiiot be used for the quantitative determination of thallous silts,'as 
,t is decomposed by water. G. S. 

Effect of Glass and Traces of Organic Substances on 
Mercuric Chloride Solution. Willem van Ryn {ritarni. Weeltblad, 
1008, 45, 636 — 0 3 7). — Dilute aqueous solutions of mercuric chloride 
(1 : 4000 to 5000), preserved iu corked bottles, are completely reduced 
in a few days either to a mixture of mercuric oxychloride and 
mercurous chloride or to mercurous chloride only. The author 
sttributes the reduction to the action of the glass, of the cork, and 
of traces of organic matter in the solution. A, J. W. 

Resolution of Ytterbium into its Elements. C.tRL Auer von 
WELSB. rcii (ilonatsh., 1908, 29, 181— ri25). — It was stated in a 
previous communication (Abstr., 1907, ii, 26) that the fiaction 
obtained during the separation of the elements of the ytterbium group, 
ivliich should have contained pure ytterbium, gave a sp.ark spectrum 
ivhieh differed considerably from the ytterbium spectrum j for 
instance, the four linos in the green, A = 5353 0, 5347 4, 5345 9, and 
53.35'2, so characteristic of ytterbium Ind almost disappeared. The 
:onclnsion was drawn therefore that the ytterbium had partly been 
resolved. At the same time, a fraction was obtained between the 
srbium and thulium fractions which gave a spectrum termed Ery. 
Ibis fraction has been further investigated, and by repeated fractional 
precipitation of the oxalate by ammonium oxalate a fraction was 
Snally obtained which gave a spark spectrum iu which the lines 
ivhich were missing or were very faint in the first-mentioned 

ipcctrnm, for example, the four lines in the green, were exceedinoly 

ml (-use. 6 ' = J 

Large quantities of the fractions containing the two new substances 
ireie therefore carefully fractionated by repeated precipitation of the 
walates, and finally two fractions were obtained which could not be 
l'/ f’U name the two new elements so 
a > rme aldeharanium{XA) and cassiopemm (Cp). Their atomic weights, 
e eronned by conversion of the oxides into sulphates, were found to 
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A S - 1 72-9 and Cp - 174-23 {0= 16). ,The two elemouts cntiot 1 ,, 

possofs the chemical p ^ ^ gp'^cirum of aldebatacinji 

. ’5i,r«“5« 'k\ •'“? » 

r. Lit e! 7 .Sn- 6 ; of easaiopemm X=6’-33 0, 


A asiT-l 5345-9, &33a-A, aiouo, u, 

0, 5347 , q-cn.c,. easaiopeiiim, X= 63-33 0, gien.! 

^476-9; 5135-2'; 4994-3, 4^-5. 4684-0, 41sW, SMi.?, 


S’- J«« ■ Sn j-wi' MiS SI; g'i 

and 2815 0. a P nevertheless some lines present in fc 

of y J^rfoTexaniple. X = 6104-6, 5067 4, andSOOS ;, 

spei'trum of t spectrri of aWebaraniiim or cassiopeiuin, 

u'fe atre”w fSnt th*t ““I-''"- - I'*'! miW, 

.. • :.,.v aiIavh Walter Fkaenkeu (2«i(»c/i. anoro, 

/.i®'''°?cns'^'l 54 - 156 ).-Tlie aliiniiLmm used in the investigiv 
CA«ni., IJW, oo, ^ ,ng,,^l . ti,o speciiueu of sihcoi 

tion element li about 1 % of aU.uinuim. 

contained 96 b«"t . •. . ; ,^9 proporlion.s in the fused state, an) 

The elements are m^eibloinaU^^ fnee.in, .point cm 

do not enter int the eutectic mixture contaios about lOjioi 

consists of two bvanc > Wbctber mi.xed crystals are forme! 

silicon, and jetermined ; if ttiey exist, those rich in 

could not be satisfac ^ O’S''^ of silicon, and those rich in 

aluminium do •>,; of aluminium. There is somo 

‘ctllllTthtt^tou; 'like bisoiiith, expands on solidification. 0, S. 


Alaminium Silicates 
Y7 649_53-2. Compare 
to Jordhs (this vol., n, -91 >• 


Fritz Ui.fferS (X pr- Cliem., 150S, [ii], 


G.Y. 


its Alloys with Carbon. .X. STittw.i 
Manganese and / . 0 Hi_ 288 ), -''lang-ancse, prepa* 

i ilet'ilhryie, 1968. 5. -9 - " j-j.. Si 1-46'';, .X', .ti'I l'95"o f'' 

by the Gold.sobniidt method con. potassium permangaMtfi 

The silicon may be ^ the manganose, and, as to 



‘“FHlielnl^stigation of Ibo 

corresponding with the carbKK Mn,C. ma.ximum to 
confirms the needles in 
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855 “ at 3'60% C, these cryatale break up .into other mixed crystals, 
ooe series of which is nearly pare manganese, and the other rich in 
co llide. Alloys containing more than 3'60% 0 have the same structure 
whether slowly cooled or quenched. 

Manganese does not taka up carbon when heated in sugar charcoal 

for twelve hours at 1100". 

Manganese carbide, Mn^C, has D 6‘888, and is readily oxidised. 
Alloys containing more than 3% of carbon fall to pieces at once 
in water, and even disintegrate spontaneously in closed vessels after 
a few weeks, apparently owing to the evolution of retained ga,s. 

C. H. D. 


preparation of Eiectrolytic Iron. Eichabd Ambero {Zeifxh. 
Elektrochem., 1908, 14, 326 — 328). — Electrolytic iron was prepared in 
quantities of 240 to 1000 grains by electrolysis of a solution of ferrous 
sininonium sulphate containing not less than 26 grams of iron per 
litre with a cathodic current density of 0'002 to 0'0065 ampere 
per sq. cm. With the highe.sl current density, a .stirrer was used. 
The anodes of wrought iron were enclosed in linen bags, and the 
surface of the bath protected from the air by a layer of solid parafBn. 
The iron, after removal of hydrogen, contained over 99'9% of iron, 
but difficulty was experienced with the anode mud. T. E. 


Optical Method for Determining the Relative Hardness 
of Contiguous Structural Elements of Alloys. M. K. Ciolkk 
(/ Am«», P/iys. Cliem. Sec., 1908, 40, 584 — 591). — Soft iron nails were 
lieated in boiling sulphur. Sections were prepared, and the hardness 
of the different parts determined by an optical method. The results 
show that the 6rst product of the interaction of iron and sulphur at 
448“ is ferrous sulphide, which is afterward.? converted into ferric 
sulphide by the further action of the .sulphur. T. H. P. 


Probable Godstitutional Pormulse of the Ferronitro- 
eulphides. Irato Beliccoi and Pietro be Cesahis (AfH Jl. Aeaul. 
lincti, 1908, [v], 17, i, 545—552. Compare this vo)., ii, 499).— The 
authors have studied (I) the conversion of ferronitrosnlphides of the 
first series into those of the second series, which takes place according 
to the equation 2 [Fe,(NO);S 3 ]K + 4IvHO = 6 [Fe(NO)j«JK + Fe 303 + 
N;0 + 2HjO, and ( 2 ) the reverse change, whicli is e.vpressed by the 
equation 4[Fe(N0)jS]K + CO, + 11..0 = [Fc,(NO),S 3 ]K + H,,S + KNO + 
KjjCOj. Consideration of the.se results and of the products of decom- 
position of the anions [Fe,(NO).S 3 ]' an<l [Fe{NO),S]' in alkaline and 


Fe' 


rciil media [he, cU.) leads the author 
sulphides of the Srst series the formula 

k or ^ 

NO j 

ind for those of the second series the formula 
NO 'i 
Pe"{NO)' iK 

S J 

VOL. xctv. ii. 


to piopose for ferronitro* 




o 

NO 


K, 


Fe-W' 


K. 


40 
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All the known reactions of the ferronitrosulphideB are expla;. 
by either pair of these formulae. T. H p 

Alloys of Lead and Cobalt. F. Ddcblliez (Evil. Sot. 

1908, [iv], 3, 621 — 622). — Apparently homogeneous alloys of 
cobalt can be obtained by subjecting mixtures of the two metals to 
hydraulic pessure, and then jjeating the masses so prepared at UtO“ 
in magnesia crucibles in a current of hydrogen. Products made ij 
this way and containing from 22'8% to 95-1% of cobalt belijvjj 
as mixtures of the two metals, and did not contain any definita 
compound. Vigouroux lias already shown that, in like manner, nickel 
and lead form no definite compound [Vroc. verb. Soc. Sci. phjs. nnf 
Eord., Nov. 21, 1907). T. A. H 

Eeduction and Oxidation of Nickel Oxide under ths 
Ordinary and High Pressures. Wl.mumik Ipatieff {J, p, 

1908, [ilj, 77, 513 — 532. Compare Moissan, Abstr., 1881, 74).— ( 
study of the part played by nickel oxide in the mechanism of catalytic 
reductions (Abstr., 1907, i, 828). 2Tic results of experiments on the 
action of hydrogen on nickelic and nickeluus o.vides at varyinn 
temperatures and under different pressures are tabulated. It is found 
that nickelic oxide i.s tedured to nickel by hydrogen under the 
ordinary pressure at 190—200“, wbeveas nickolous oxide, wliith 
■appears to be present always in commercial nickelic o-xide, is not 
reduced under the ordinary pressuie below 200“; but under hirh 
pressures it is reduced at 172“, unless finst heated before the bloivpipe, 
when reduction takes place only slowly at 250“. 

If reduced below 270“ and exposed to air at tho temperature of the 
reduction, nickel inflames and ks oxidised to nickelons oxide, but, if 
reduced at 270 — 280“, it is oxidised by dry air or oxygeu only at 350“, 
or completely, forming nickeluus o.xide, at 400“, and can tl:en be 
reduced by hydrogen under the ordinary pressure only at 300“. The 
temperature of oxidation of reduced nickel is lowered by the presence 
of moisture. Nickelons oxide is not oxidised by dry or moist air or 
oxygen under the ordinary or higher pressure within the temiievatare 
interval 220—480“. 

Experiments on the reduction of tlie oxides of nickel by bydiogen 
under high pressures in piresence of beiiicno show that, imder theec 
condition.^, nickelic oxide is reduced to only a very .‘■light extent at 
250“, but the reduction of nickelons oxide takes place at the sime 
temperature, 172“, as in the ab.'-cncc of benzene. If heated before 
the blowpipie, nickelons oxide rcduce.s benzene caialytically only above 
200°, and is itself only very slightlv reduced. 

T1 tese results are in xigreenient with the author's view that the 
cataly&t in such rofluctions is nickelic oxide, and that the reduction 
facilitated by the piesence of moisture. 0. Y. 

Isomerism of Chromium Salts. Paul Pfeifklh [ Zf . iisch , ayiurg . 
Chem., 1908, 58, 317—324. Compare this vok. i, 506, 507, o08).-Tlie 
paper contains a summary and bibliography of the 29 type.s of ii^omeriFtn 
which have so far boon observed for chromium sails. t*- 
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ruvomiuni Chloroeulphate. RoDOi.r ¥. WEiSiAUD and Tst. 
t ^ t^eitich, morg. Ckem., 1908, 58, 176 — 182. Compaia 
1906, ii, 233 ; 1907, ii, 623). — A green chlorosnlphate of 
[CrCi.SHaOJSO^.SHjO, in which the 80^ group, but not 
v™tliloriM> is ionised, is already known (compare fiecoura, Abstr., 

I , jj 503 j 'Weinland, loc. cil.). 'the authors have now prepared 
V Tsomeric compound (CrS 0 „ 5 H 50 ]tll^ in which the chlorine, but 
* t li e SO is present as ion, as follows.* 'Violet chromium sulphate, 
'.f /go ) i® heated at 80“ until it !ose.s 3JH,0 and 

'^'^'formly green, then dissolved in w.ater, kept for three hours, cooled, 
'*^(1 saturated with hydrogen chloride, when the salt iu question 
irates as a green, crystalline powder. 

' hydrogen chloride is led for a short time into a cooled 

, tavated solution of the compound [CrChuH^OpO^SH,!), a salt of 
Iho formula CrCij, 611,0 separates in slender, bluish-green needles. 
Is rather more than two-thirds of the chlorine is precipitated by 
lilTOr nitrate in nitric acid solution, the salt is probably a mono- 
cUorochromium dkbloride (compare Cjertum, .kbstr,, 1907, ii, 622). 

G. 8. 

flomolaS Molybdataa of the Rare Barths. Giusupra A. 
Pasbiem (A.tH if. dccoci. I.incei, 1908, [v], 17, i, 540— 645),— Con- 
ductivity and cryoscopic mcasiiremeDts of salts of the rare earths , 
with strong acids (compare Miilhmaun, Abstr,, 1898, ii, 586 ; Ley, 
Ibstr. 1900, ii, 67 ; Meyer and Aufrecht, Abstr., 1904, ii, 175) show 
that, in aqueous solution, ihe.se salts are highly dissociated and hence 
only" slightly hydroly.sed. The rare earth mehals have therefore a 
high electro-affinity, which is certainly greater th.an that of aluminium. 
The present paper describes the first of a series of investigations on 
the tendency of the rare earth metals to form comple.x ions, a tendency 
which is in inverse ratio to the electvo-aliinity. 

Simiioniun cerowio/ybdote, (NH^)gCe,,MO|,0,j,,34H.,0, foiin.s orange- 
red, luonocliiiic prisms, which give a .solution of the same colom-, whilst 
amimitim lanAanomolgMcitt, lNMl,),Isi,MO|,0, ,,,2411,0, tunns white, 
ti'iviispareut crystals having a faint yellow tint. a. 11 - a, 

Silioides of Tungsten and of Molybdenum. Edou.vhc Defaoqz 
{Bull. Soe. dim,, 1908, [iv], 3, 577— 578).— A que.stioii of priority 
(compare Abstr., 1907, ii, 475, 676; Honigiicliiuid, Chm. Ztil, 1907, 
31, 695 ; Abstr., 1907, ti, 877). T. ^f' 

Complex Acids. I. Ahtpeio Mrot.ATi and 11. Puziohelli (/. pr. 
Chm., 1908, [ii], 77 , 417— 456).— A simple method for the study of 
the capacity of acids to form complex compouuds with other acids has 
now been founded on the employment of the eleetric.al conductivity 
as an indicator on the neutralisation of acids (Abstr, 1901, ii, 381). 
If an increasing amount of a substance is added to a solution of a 
recond substance with which it reacts, some property of the solution, 
■such as the specific electrical conductivity, must be a linear function of 
the proportion of the two substances in the solution. When the 
reaction is complete, a further addition of the substance must influence 

•40—2 
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the property measured to another extent, and hence a break 
occur in the graph representing the rate of change. If two reaction, 
take place successively, the graph must show two breaks, but, if ti,j 
reactions are simultaneous, the property in question cannot be a linoj, 
function, and caution is required in interpreting the curve. 
light of these conaidei-ationa, the authors have determined tke 
electrical conductivities of solutions of molybdic acid containing varying 

amounts of other acids. i x- 

. The graph for the electrical conductivity of solutions of molybdic 
and phosphoric acids shows one break at the proportion 

whilst that for solutions of molybdic acid and disodium hydrogen 
phosphate has two breaks at the proportions : MoO, = 1 ; 5 
and 1:16. Breaks occur in the graph for solutions of molybdic atil 
arsenic acids at As.p^ : MoOg^ 1 : 5 and 1 : 20, and in the graph for 
molybdic and methylarsonic acids at the proportions 

xVsMeOjll ; Mo03 = 2 : 5 and 1 ; 10. 

Complex compounds of molybdic and methylarsonic acids have not 
been described. The grap.h for molybdic and c.acodyhc acids has one 
break at As.Me.poH : JI 0 O 3 = 1:4. The bearing of these_ observations 
on the existence of complex salts described by pievious aiithora is 


discussed. ' . . , , u . j- , . 

The basicity of phosphotungstic acid has been studied in tin 
manner employed in the study of yellow phosphomolybdie acii 
(Abstr 1904, ii, 263). Similar results are obtained, the electrical 
conductivity diminishing until 6 mols. of sodium hydroxide have been 
added, and then increasing steadily until the addition of 26 mols. of 
sodium hydroxide, the increase being still more rapid on further 

additions of alkali. . 

The paper closes with a long discus-siop of the constitution of the 
complex inorganic acids. Those containing T2M0O3 or 12\\03 may 
be conceived as derivatives of acids of the type (.\Io),,H,., m ivliich 
the whole of the co-ordinated o.xygeii atoms are displaced by the 
bivalent anion Mopj or \V,0,. The basicity of the resulting acid 
is the difference between the sum of the basicities of the co.ordiri.ated, 
negative acid groups and the po.sitive valency of the central atom, 

Heucephosphoinolybdic,[P(Mo.,0;),,]Xv.phosphotungstic, P0\oO.),;].\;, 

and ai^senomolybdic, [As(-Mo,A),,]X„ acids are heptabanc whereas 
silicomolybdic, [Si{Mo,,0-)„].\„ silicotung.stic, [!5l(^V.Ay-'sl ™ 
cobaltomolybdie, lCo(.Mo.,U,),.,lX,, acids are octabasne. It the comp er 
acidcontains le.ssthan twelve .M0O3 groups, the numberof these is related 
to the number of hydroxyls in the anion, each hydroxyl being capable 
of combining with two .Mo()3 group.s. Thus the conductivity graph 
for mixtures of molyWic and dichloroplatimc acids has breaks at the 
proportions fl,FiCl.,(OH), ; .Mo03= 1 : 2 and 1 : 8. ^ i- 


Electrolytic Formation of Peroxygenated Compounds of Tin, 

Angelo Cofpauoko {Gaztelta, 1908, 38, i, 489 508).— 
trated alkali stannate solutions ai-o electrolysed at low hempe 
and with low current densities, perstannates are « 

anodic oxidation. The proportion of perstannato formed 
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ittisll, 1 couditjoii of equilibrium b ' 

perstaiinute formed and decomposed “tC “ between th. 

to the electrolyte increases the mte of f of alkali flunJj 

tot doee not change the hnalXii 

perstannate remains unaltered. The nr ’ tie yield nf 

.„t increase the anodic potentiar duri^V/r"”® '<«« ^oes 

conclusion IS drawn that the duorine eniT ^ electrolysis, and 

either a stable perfluorine salt o ' t? “““oat on “ rm 
favoorsthe oxidation of the sta:na^‘“‘f,:^:t*^^“f«-‘* 

i:rd:s Sr 

t the ordinary temperature, the nersta^nn'r*^’'’*^®’® fn solnhv!!? 
isition, yielding stanuatea gradual 

Phospbidea of Titanium and 7; • 

{knmltn, 1908, 301, 79_H<) n '^‘'^ooDimn. Jt'tins fi-n.* 

273; ij 2 ''To*'’r ^’’^tr., %9sV 

V] 24. 141; WShler, dnnai; , l^o’ 

hydrogen phosphide in the co d treated S 

iiystalline substance, which on ’ K • '“l"’ •^'•’“'■ide forms a v»n 
lydrogen nhosphide, hydrogen chlorfde^and^'^^'^'^, ‘*“''“Poses, yfeldi’n'^™ 
ihosphide, A sketch is gjren of « ’ amounts of tifsm',, ® 

out these reactions Titm; ^^'■’©nieot apparatus fnr* f> • ^ 
"■ith metallic uZr^ d 4 95 b^. ''1'’'^^' fo™ a f,"/"’? 
with potassium is a in air or w W 

dilute or concentrated acids or altalif 's insoluble 'iu 

250-3^*'“ 'wV^' k heated wTtt'f 

-on ^.se as a yellow suUmale, TiCI P«’ntac!ilorid’e, which 

Zirconium ^osphufe ZrP L ^ 

;;s.r »" - 

»«•« ...™i,i«. ,, , '••“"I.™.,.. 

S'" -Ssktr's !:s : 

G. Y_ 


If ““.r Oxyfluonide 

'° in i Ibgq loj,' hydrated thorium 

“averted ifo'th'” ‘“'j “ "‘"“t off f at 

powder vioW TliOF n «. k v fluoride, ifc iy 

acid, hydrogen fluo’ridroV’d: "mt 

‘ AW,, ,s, 
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Duboin, this vol., ii, 297), is obtained asan amorphous powder, 
cannot be decomposed by sWphuric acid when thorium bromide o, 
chloride is heated at 350-400“ in a current of dry hydrogen fluwide, 

M. A. W. 

Mercuri-iodidea of Thorium arid Alumimum. Asmu:: 


n-lOUlUOO Ui — . 

rend., 1908, 146, 1027— 1028).-Wh6n thorium iodide, 


nrenared by the action of hydriodic acid on thorium carbonute, and 
mermiric iodide are alternately dissolved in water at a gentle heat to 
saturation, the liquid on cooling deposits, first, mercuric iodide and then 
a mass of extremely deliquescent erystals of Ihonum iriercuri-kiide, 
ThI SH'el 18H,0, easily decomposed by water, and quickly changed 
bv exposure to air, becoming red. The mother '‘q"'”' dark brown in 
coloun owing to the presence of free iodine, and the latter is removed by 

shaking with mercurous iodide, giving a yellow liquid, D • 3-ol2, 

It has been shown previously that a saturated solution of mercuric 
’iodide in aluminium iodide solution depsits an oxyiodide when left in 
drv air (Abstr., 1907, ii, 905). The mother liquor from this 
experiment, kept since then in the presence of anhydrous baryta, has 
deMsited a very small quantity of elongated prisms of rditwmiuni 
OTsrewn- iodide, All3,HgI,,8H50, which is extraordinarily deliquescent, 
but dissolves in water without decomposition. h. H., 

Hvpovanadio Acid and Some of its Compounds. Gustave 
GA7/(A»n. Chim. Ph/e., 1908, [yiiij. 14, 224-228) -A resume of 
work already published, with additional observations (compare Abstv., 
1907 ii 32 97 558, 627 ; 1908, ii, 2S4). The two isomeric hydrates 
of hvpovan’adic’ acid dissolve readily in dilute aqueous solutions of 
hydrogen chloride or hydrogen bromide, and by evaporation the 
corresponding halogen salts are obtained in well-debned crysta s (com- 
pare Guyard, Abstr., this Journ., 18i6, ii, 1|3; Crow, iM., 4a3), 
The chloride, V0,C1.3,8H30, is deep green when prepared from & 
Eieen hydrate, but is blue when obtained rom the lOse hydrate, 
VO Br„5H„0, and forms large, rectangular tablets ; an aqueous toluuon 
is intensely red, hut becomes deep blue on ihe addition of hydrogen 
bromide i/excess The iodide wa.s not obtained siifhciently pure foi 
Lalysis ; it forms .a red aqueous solution turning blue on tlie addition of 

‘'^WhrSfmixtiire of oxides (V.p, and V.O ) resulting from the 
calcination of ammonium vanadate is treated m boiling nqneoue 
solution with sulphur dioxide, a blue liquid is obtained, fiom wh , 
under suitable conditions, the ® ' 

a blue, crystalline crust sohible iu\vatcr; VoO^.SOj.d’oH^O, a deep 
green amorpliou.s substance sparingly soluble in cold water , 

® V,0„2S0.„16H20, 

small, sky-blue crystals; V;0,.280;,81I,0. -ystals. 

solution of selenioiis acid dissolves the hydrate ol )P 

and, by allowing the solution to evaporate, palo blue, nncio p 

crystals of VjO„2SeOj,4HjO aro obtained. 
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The author has also succeeded 'in ohtai'nin^ u , . 

C YstalliBC compounds by the union of hypovanadie aei^withi f 
„,;d. Some of these have already bee/Lsrbed Tv Grrla„r ^ 
Cow {loc. cit.), although only in the gummy or 
(compare Koppel, Abstr., 1902, ii; 85; !903^ii 55n ^ 

“{' 71 , 2 '" jo**';" ‘ u;,,. 

"srii? 

V,a,l-63O,10H,O, 

schmU has also been obtained in tho form of a hlup mi ’ T" 
powder having the composition 0 ’ 

Hypovanadie acid dissolves in nitric acid fnrmin,, » ki i ,.• 

.It.: V rs™.i» v,.^(CKS,i“£o(T;MSt5 '(rsiss 

crystals, which are less soluble lu alcohol than in water The 

ir- v-7ii?Sf',#o‘ “i “i 

(adate V.O/Oja) 7H,0, forms elongated, greenish-blue prisms 
riie and scricyfat, are bine, whil.st the s«cri™ts is green 

Ihe following new double sulphites have been prepared by treating 

acul, ■s(V2U,,S5(.y,2(KjO,frO,),oHjO, small, blue crystals- 
2(V20„S02),(K,,0,S0.,),2H.,0. 

large, deep blue crystals; (V,0,,2riO„),-2[(\H 0 SO 1 -OH n „ ii 
formed, greeni.sh-blue crystals; a(V.,0;s0, ,2[(Xll ) 0 SO^IGH 0 a 

hhush-green substance, rapidly turning bi-oin ■ ' ' ' ^ 

hrlir t a, SO.,), 411,0, 

t u plate^'l V O sn f (y;-2^r'«0:.)3(Tl.;o,,sO,,), 4H.,0, emerald- 

the reacting substances and of ' ^ 5*^ varying concentrations of 

Worn point has been i 'ertara other compounds on the equili- 
iodideafid espe^Wlv Svdrrw® systematically. When potasriuiu 
especially hydrochloric acid are used iu considerab^ excess 



600 


ABSTRACTS OF CHEMICAL PAPERS. 


the reaction is practically complete in the direction indicated by tie 
upper arrow, which is of importance for the volumetric estimation of 
antimony compounds. Tartaric acid diminished the amount of iodine 
set free, and neutral salts increase it, as does rise of temperature, if 
cadmium iodide is used instead of potassium iodide, less iodine is sgj 
free. 

The probable mechanism of the reaction is discussed. (; g 

Hardness of Alloys. III. Alexis V. StrosHNisoFr {J. 

Phys. Chem. Soe., 1908, 40, 665—673. Compare Abstr., 1907, ii 
869). — The hardness curve for alloys of antimony and bismuth 
exhibits a maximum at the composition Sb, «,Bi, but does not indicate 
whether or not these two metals form a continuous series of solid 
solutions (compare Hiittner and Tammann, Abstr., 1S05, ii, 327 ) 
The hardness curve tor aluminium-tin alloys has also been constructed. 
The hardness falls rapidly as the percentage of tin present increases 
from 0 to 30, then rises to reach a maximum for 40% of tin, falls 
airain, and attains another maximum very nearly at the composition 
AlSn. T. H. P. 


Atomic Weight of Bismuth. II. Synthesis of Bismuth 
Oxide. Alexaxukk Gotbier and Lothar BiRCKENBAcn,(/, pr. Chem., 
1908, [ii], 77, 457—471. Compare Abstr., 1906, ii, 92).— Bismuth 
oxide has been formed by the action of nitric acid on three specimens 
of bismuth : {a) prepared by Schneider’s process (Abstr., 1893, ii, 
114): (i) prepared by a modiHcation of Clas.sen’,s method (Abstr., 
1890, 706; 1891, 525 ; 1892, 20), and (c) a specimen .supplied by 
Classen. Four experiments with (a) gave tlie mean value Ei = 208'03 ; 
four with (6) gave r)i = 207-99, whilst two with (c) gave Bi = 208'00. 
The extreme values obtained were Bi = 207’88 and Bi = 208 20. The 
value 208-0 (0 = 16), which is now recommended .as the atomic weight 
of bismuth, is in agreement with the joint results of the rvork of 
Schneider (foe. cit.) and f.bwe (Abstr., 1884, 558). G. \. 


Electrolysis of Bismuth Salt Solutions. Alexander Gitibiec, 
l/TTHAR Birckenb.acii, and R. lltlNz Zenir,, 1908, i, 1256 ; from 

Silzunysber. Erlangen Phygik-Me.tl. Soe.,S&, 173 — 175). — The previously 
observed bronze-coloured coating which covers the anoJe in a bismuth 
solution, and settles a.s small, Instrous plates to the bottom of the 
vessel, becomes rediasolved on continuing the electrolysis. It is, 
however, formed in largest quantitie.s from a solutioir of 20 grams of 
bismuth in 200 c.c. of nitric acid (II 1 ’4) diluted to IDOO c.c. witli water 
containing 300 c.c. of concent lated ammonia solution in 2 litres, using 
l-O—l-o-! amp./qcm. When the electrolyte is slowly replace.i by- 
water, the metallic lustre of this .substance, suddenly disappears, and a 
light brown, amorplious powder remain.s, consisting of 97 93% lu-iOj 
with about 2% active oxygen. J. ^ . h. 


Optical Properties of Colloidal Gold Solutions. M ai.teb 
Steubino {Ann. Physik., 1908, [iv], 20, 329 — 371). I'heu 
chloride solutions arc reduced by means of hydrazine, red, blue, or violet 
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colloidal solutions of gold may be obtained. The solutions are very 
^tablOj and the colour de^nds on . the temperature, the concentration, 
j,nd the rapidity with which the reducing agent is mixed with the gold 
solution. The blue and red solutions both contain particles of uniform 
size, and both colours are given by solutions which contain particles of 
eery different sizes. The colour of the colloidal gold does not therefore 
depend on the size of the particles, but there appear to be two distinct 
kinds of particles, the one giving rise to the red, and the other to the blue 
colour. The violet solutions contain both kinds of particles. 

The .author describes a method of measuring the light emitted 
laterally from the colloidal solutions when these are subjected to the 
influence of rays in a particular direction. This diffused light repre- 
sents a very small fraction of the incident light, which is apparently 
absorbed. It is plane polarised to a. larp extent, and in the case of 
the light emitted at right angles to the direction of the incident beam, 
the proportion of plane polarised ligiit has a maximum value of 

90 %- 

When examined in the ultra-microscope by means of polarised light, 
the red and blue solutions exhibit considerable difference.s, and these 
are supposed to be due to differences in the geometrical form of the 
two kinds of particles. The laterally emitted light from the red 
solutions exhibits a maximum intensity in the region 560—570 pp ; 
thit from the blue solutions a feeble maximum at 570 pp and a more 
strongly pronounced one in the red region. Violet solutions behave 
like a mixture of the red and blue solutions. A maximum of absorp- 
tion is shown by red solutions at 525—5-30 pp, and a minimum by blue 
solutions at 490 pp ; the .absorption effects of the blue solutions are, 
however, not so sharply defined .as those of the red. 

Greyish -gteen colloidal solutions of gold liave also been obtained by 
reduction with hydrazine in presence of a little pota.=.sium hydroxide. 
These solutions emit very little light laterally, and show fairly uniform 
absorption. It is supposed that the particles in those .solutions are 
formed by condensation of the particles which give rise to the red and 
blue colours. H. M. D. 

Action of Silver Nitrate on Chloroauric Acid and the 
Preparation of Pultninating Gold. Jcles Jacobsen (Compt. 
rend,, 1908, 146, 1213 — 1214). — Oiiadding silver nitrate to a solution 
of chloroauric acid, a brown precipifatu is obtained according to the 
equation HAuCl, -b 4 AgNO, + 3 11,0 = A u(01I)3,4 AgCl -t- 4IINO3. 

By the .action of ammonia, this is converted into fulminating gold, 
which has -the formula Au(01I),-NHj or (AuN,'2H20),H.,0. The 
substance, when washed with ariueous ammonia, followed by water, 
alcohol, and ether, and dried at a low tenrperature, explodes violently 
when touched with a knife. The explosion takes effect in a downward 
direction. On boiling fulminating gold with potassium hydroxide, a 
aekish-brown, flocculent product is obtained, which is still more 
explosive, and probably has the composition AinOH)j'NH’Au(OH),,. 

j. c. c: 

, of Platinum. Rudolf Ruer {Zeitsch. Slektrochem., 

■ JO, 14, 309—314). — Previous experiments {Ahstr,, 1903, ii, 407) 
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led to the view that the insolubility of a platinum anode was due to , 
coating of a peroxide. The coatings observed by Marie (A.bstr,, Igoj 
ii, 698) may. be the peroxide in question. Further experiments show 
that the coating is formed with pure platinum in sulphuric aeij 
containing from to 10% of the acid. In stronger Mids, no visitlj 
coating is formed. The coating is yellow to brown in colour ; it 
insoluble in cold sulphuric acid alone, hut dissolves in presence of a 
reducing agent. It is a good conductor of electricity. The potential 
of a coated electrode is the same as that of one saturated with oxygen 
it falls gradually to the potential of platinum charged with atmos 
pheric oxygen. The coating has therefore the properties of the 
hypotheticol peroxide, but, since it is not formed in 50^1 sulphuric 
acid and, in fact, dissolves when a coated plate is used as anode in 
acid of this strength, it cannot explain the insolubility of platinum in 
the strong acid. T. E. 


Definite Compounds of Silicon and Palladium. Paul Lebeau 
and Pierre Jolibois (Gompt. retid., 1908, 146, 1028—1031),— 
Boussingault has shown (Ab.str., 1876, 47 ; 1879, 286) that p.a]ladiuin 
combines with silicon to the extent of 3-9%. ^ When im intimate 
mixture of palladium and crystallised silicon^ is introduced into a 
porcelain oriioible heated by means of a blowpipe, a contraction first 
occurs, and then, at 500—600=, combination is produced, accompanied 
by a bright incandescence and suflScient elevation of the temperatme 
to cause complete fusion. The fusion temperatuie of mixtures nf 
silicon and palladium varies largely with the content of .silicon. With 
an increasing proportion of silicon, the m, p. falls from lo8t for pure 
palladium to the miuimum 670'-', corresponding with 6% of silicon ; it 
then rises rapidly to the maximum 1400° for 11-76% of silicon 
(corresponding with SiPd.,) ; the ra. p. then again falls, re, aching a 
^cond minimum of 750° for 16% of silicon, and aftertvards rising to a 
second maximum of 990° for 21% of silicon (corresponding with 8iPtl). 
With 25% of silicon there occurs another minimum of 825’, corte- 
spending with an eutectic, and then the m. p. rises gradually to that 
of pure silicon. Observation of the r.ate of cooling of the mixtures 
shows that, for all those cont.aining less than 20 of silicon, a well- 
deBned slackening takes place, folloivcd by a recale.scence, the rise m 
temperature being suilicieut to raise the mass to a bright red heat. 
The increase in incandesrenco so observed starts at a point m the mass 
and spreads in a manner similar to the crystalli.sation of a super- 
satur^d solution, and the .-imilarity in the two phenomen.ys further 
shown by the fact that the rccalesccnce is prevented by contact ot the 
mixture at the commencement of soUdifiCiitinn with :i siuiil 
of a similar ingot previously prepareil. T'he behaviour, on coo mg, o 
mixtures containing more than 2l'% of silicon, indicates Ulep^e^6Iu,o 

*’^Com*i^riwn '(d'^diffeLt ingots which have undergone 

with the same products, tempered before the appearance 

phenomenon, reveals an interesting diSereuce in s 

latter ca.se, two homogeneons constituents »*'® 

are very easily distinguished by oxidation. When, howeve , 
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escence has occurred, the more oxidisable constituent is besprinkled 

OTth small crystals. 

The ingots corresponding with the compositions SiPdj and SiPd are 
homogeneous, but only the latter silicide has been isolated in a 
crystalline form. When ingots containing above 60% of silicon are 
treated with dilute potash, the tree silicon dissolves, leaving small, 
very brilliant, bluish-grey fragments of palladium tilicide, SiPd, 
pit 7 - 31 , which, when hot, is attacked by fluorine and chlorine, is 
superficially oxidised by oxygen at a dull red heat, is attacked by cold 
nitric acid and aqua regia, but not by hydrochloric or sulphuric acid, 
and is slowly attacked by alkali hydroxides. E. H. 


Miueralogicai Chemistry. 


Proustite and Argentite from Colorado. Ph.^kk R. Van 
H oax {Amer. J. Set., 191*8, [iv], 25, 507 — 508). — A vein of argenti- 
ferous galena occurring in the California or Bell mine near 
Montezuma in Summit Co., Colorado, contains blende and chalybite 
together with some proustite (anal. I), and argentite (anal. II) ; the 
last two are massive and intimately intermixed with quartz : 

Ag. As. Sb. S. Insol. Total. 

I. 87-60 13-85 0-93 17-40 — 99-73 

II. 83-57 — — T2-66 3-62 99-85 

L. J. S. 

Composition of Certain Chilian Caliches. Franz W. Dapert 
[with A Halla and E. Waschata] (.Vomteh , 1908, 29, '235 — 244). 
—The results of complete analyses of several samples of natural 
Chili saltpetre from Santa Clara are recorded. It is found that, 
although several caliches contain perchlorate, there are others which 
do not, whilst all contain more or less iodate. As a rule, the caliches 
rich in sodium nitrate also contain considerable quantities of potassium 
nitrate and small amounts of chromate. 

The author discusses the bearing of his results on the various 
theories which have been put forward to explain the formation of 
saltpetre deposits. W. H. G. 


Paligorskite Group. A. Fersjiasn (Bull. Acad. Sci. St. Petcrehurg, 
1908, [vi], 63V- -666). — The author makes a critical comparison qf all 
the analytical data published concerning the members of the paligor- 
skite group, which he divides into tlie following classes ; (1) Paramont- 
morilUte, having the general composition n,jA.ljSip,v ; (2) o-pali- 
.^s2Mg2Al,Si„0<6; (3) /3-paIigorskite, H,„Ug.,AI.,Si-0.., ; 
4 <^-P>lolite, HjjMg Al,Si,„0„ ; (5) ;3-pitolite. -. 

( j parasepiolite, HjMgjSijO,,; (7) ferruginous paligorskite. The 
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arrangement under this ela-ssification of the minerals known ^ 
mountain leather, mountain cork, lassalite, morencite, hydrous antho- 
phyllite, <tc., is explained. 

The constitution of the basic series of the paligorskite group may 
be explained by the assumption of an orthosilicate (i) in the nucleus 
and an alumicosilioate or ferrisilicate (5) in the side-chain, the 
relations between these two silicates being expressed by simple whole 
numbers. In the extreme members of the series, there may he ^ 
deviation from these relations, owing to the presence of other silicates 
in varying proportions. The .analytical numbers indicate that the 
group cannot consist of i.somorphous mixtures of the two silicates 1 
and B, neither is the constitution in accord with an equivalent substi- 
tution of the magnesia of sepiolite by alumina. T. H, p 

A New Variety of Paragonite Mica. Philippe b.tBBiEa 
[Compl. rend., 1908, 146, 1220 — 1221). — A specimen of silvery 
resembling muscovite in appearance, from Mesvres, near Autun, was 
analysed with the following results : loss on ignition, 4-60 (fluorine is 
absent); the calcined material gave: 

SiOj. AljOj. FcjOj. K,0. Na.,0. Li.jO, Total. 

49-18 S6'o6 -J-IO 3-J2 7-63 1"26 19-94 

The mineral is therofoi-e a lithium-bearing variety of soda-mica 
and for it the name haUerite i.s proposed. L. J. S. 

Gedrite from Canada. N. Norton Evans and J. Apstm 
Bancroft {Amer, J. Sci., 1908, [iv], 25, 509 — 512),— Gedi-ite, the 
aluminous variety of anthophyllite, occurs abundantly as a con- 
stituent of amphibolite ill the township of Harcoiirt, llalihurton Oo., 
Ontario. Tlio amphibolite i.s associated with limestone and gmiiite of 
Laurenliau age, and contain.s, in addition to anthophyllite, garnet 
and cordierite, with subordinate amounts of quariz, biotite, iron-ore, 
and rutile, The anthophyllite has the form of sheaves of long, narrow 
crystals of a delicate clove-brown colour and characteristic pleo- 
chroism ; it i.s optically negative with straight extinction. Analysis 
of material sepirated from the powdered rock by means of an 
electiomagnet and heavy liquids gave the following results, agreeing 
with Raminelsberg's formula AKSiOj.AlyOj, where R = Mg, Fc, H, : 
SiO,. Af.Os- Fc,0,. Fl- 0. MiiO. CaO. MgO. H.O. ItjO.Ka.O. Total, 

41-3-i 18-04 -EFO mss 0-09 0-77 l-l-Oa I'Sl 1 -Sti 100-tr2 

Tiie mineral is thu.s very similar to the original gedrite from Gcfli-es, 
in the Pyrenees. Neither anthophyllite nor cortlieritc have before 
been recorded from Canada. L, J. S. 

Delorenzite, a New Mineral. Ferruccio Za.mbo.n'ini ( Zeitsd . 
Kryet. Min., 1908, 45, 76 — 81*). — The mineral occurs associated with 
striiverite (this vol,, ii, 398) in the pegmatite of Craveggia, Piedmont. 
The crystal.? are orthorhombic [a : A : c-- 0 3375 : 1 : 0'3412]. with 
prismatic habit closely re.sembling polycrase; they are black and 
opaque, but thin splinters are brown and isotropic. The fracture is 
conchoidal, with a brilliant pitchy to resinous lustre. Hardness 
* and Bend. Avnd. Sei, Bis. Mat, ATiywIr, 1908, [hi], 14, 113—118. 
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5 J ^.6 ; D about 4'7 } the mineral is strongly radioactive. Analysis 
byd. S, Sterbagave; 

TiO.. SiiO,. DOj. YjO,. FeO, Total. 
{603 I*'*? )4’63 4-25 S9T1 

Tliis corresponds with the formula 2Fe0,U0s,2Y203,34Ti05, 
or written as a metatitanato, 2FeTiO3,U(TiO3).j,3Yj(TiO3)3.7(Ti0)Ti0s, 
The new mineral is thus nearer to yttrocrasite (Abatr., 1907, ii, 
103} than to polycrase in composition. L, J, g. 


Physiological Chemistry. 


Influence of the Amount of Carbon Dioxide in the Respired 
Air on the Changes in Weight of Butterfly Pupas, ^iiarA 
(GhSfih) you hiKUE.'j (Med. Zeulr., 190S, 37, 427—429; fiom Arch. 
Fkj/sioL, 1907, 162. Compare Ahstr., 1906, ii, 95}. — Experiments with 
two varieties of chrysalides show that carbon dio.ride is absorbed, and 
that their existence as chrysalides is more prolonged in an atmosphere 
rich in carbon dioxide than in air. Carbon dioxide does not act as a 
narcotic, but acts rather as a stimulant, without, however, causing )o.s,s 
of weight, and the conclusion is drawn that carbon dio.xide is a direct 
tiotrient. N. H. J. Jl. 

The Influence of the Reaction of Blood-plasma on the 
Formation of Fibrin. Gustave Patein (J. f'luo-m. Chim., 1908, 
[vi], 27, 518 — 522). — The addition of salts of caicinni to an oxalated 
pla^lna produces no coagulum if the mi.vt<ire is 6 rst made acid with 
acetic acid, The addition of .alhalis produces the coagulum a.s soon as 
tlie reaction of the mixture is .alkaline, provided that tlie mixture baa 
not remained acid for very long. If, however, the mixture of oxalated 
plasma, calcium salt, and acetic add lias .stood for a day, tlie addition 
of alkali fails to produce a coagulum. Iii this case, coagulation can 
he made to take place by the addition of normal serum. The fibrin 
ferment seems to have been destroyed by remaining for a long time in 
acid solution, S. B. S. 

Alhumose in the Blood. Emu. sVbdebhaujex (Bioc/iem. Zeitach., 
1908, 10,277 — 282).— Polemical miviidy .against Erouud. The present 
author withdraws none of hi.s provioiis statements regarding the 
absence of alboinoses in blood, blood-serum, and blood-plasma. 

W. D, H. 

Origin of the Saccharifying Power of Human Saliva. W. 

F.STEEEiT (Brill. Soc. ekim., 19U8, [iv], 3, 711 — 713).~Preparations 
01 saliva e.xtracted under aseptic conditions from the parotid and 
suomaxillary glands are ehown to possess the property of saccharifying 
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stanA mucilage, that from the parotid gland being the more active 
A mixture of the two secretions has a saccharifying power appioxi 
mately the mean of those due to the two acting separately, and similj 
to that of ordinary saliva. The hydrolysis of starch by the latter is 
therefox-e due to a diastase (ptyalin) of glandular origin, and not to the 
action of bacteria occurring in the mouth (compare Duclaux, frau? 
Ificroiiofoyis, 1 899, 2). T. A. H 


The Diastase in Cat’s Saliva. An'tos J, Carlson and J, g 
P>TAN (Amer. J. Physiol., 1908, 22, 1 — 15). — Diastase is present in 
the blood in greater concentiation than in the saliva ; an increase in 
salivary diastase occurs after iutravenou.s injection of human ptyalin 
and pancreatic amylopsin. Concentration of organic solids and of 
salivary diastase vary together. There is more diastase in the sub- 
maxillary than in the parotid s-aliva. These results were obtained by 
experiments on the cat; a few experiments made on dogs confirm 
them. W. D. H. 

MiUc Curdling in the Infant’s Stomach. Alois Kreidl and 
Alfred Neumann {Zentr. Physiol., 1908, 22, 133— 136).— In the 
stomach of the sucking child and animal, rennin is present, and enuiea 
curdling of various kinds of milk. Whether curdliug of liiiman milk 
takes place was not ob-served directly, but it probably does, for the 
juice coutains both acid and rennin, and curdles human milk in vitro. 

W. D. II. 


Bemarks on Aron and Sebauer’s Work on the Nutritive 
Value of Calcium Salts. Ar.nolu Oucii.Eii {Bivchem. Z-.iisch., 1908, 

10, 236 — 239. Conip.are (his vol., ii, 208). — A criticii-m of Aron 

and Sebauer’s methods and re.Milt.«. \V. D, H. 

Specific Dynamic Action of Proteins. Nathan 'Aesn {Zentr, 
Physiol., 1008, 22, 67 — 08). — The viexvs of Grah.am Lu.sk {this vol., 

11, 574) on this que.stion arc criticised. Tho heat value of lactic add 

in the body is greater, not les.=, than that of alanine if allowance is 
made for the unburiit nitrogenous residue it yields. The work of 
the alimentary canal during digestion, involving as it docs muscular 
and glandular activity la.sting for many hours, cannot be a nogligible 
factor in metabolism. ■ IT 

Metabolism of Injected Proteins, Immunity and Hypersensi- 
tiveness. Ulrich Friedemans and S. Isaac {Chsm. Zentr., 190b, 1, 967, 
from Zeitsch. exyt. i’alh. Ther., 1907, 4, 830 — 866). — The auUicii>, in con- 
tinuation of their former work (ibid., 1905, 1, 673), have .nought 
plauatiou of the fate of proteins iujected into the organism ( f dogs an o 
larger herbivora (goats and sheep). They found tliat during staixatuin 
such proteins cause a general rise in protein decomposition, such as 
follows protein adniini.stration by the alimentary tract, i he increase 
nitrogen excretion will follow the injection of sera, either ^ ® 
or of other animals, as well as egg-proteins. In the case 
nitrogenous equilibrium, protein injection on carbohydrate ice le 
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ses iccreased protein decomposition, which can be inhibited by the 
carbohydrates to the diet. The fact that proteios of 
afferent origin ezert the same induence on nitrogenous excretion 
tands in contrast with their behaviour when tested by biological 
methods (precipitin and complement reactions). The parallelism 
jietwceii the nutrition phenomena and these biological phenomena 
s cntiiely wanting, for precipitins can be detected in the blood 
long injected proteins are eliminated from the body. From 

(he fuels, the authors concludo that the precipitable substances 
ciiciihiting in the Ecriim are not identical with the injected 

authors also noticed a characteristic phenomenon of hyper- 
soiisiti'cness in the case of dog.s, in that a second injection following 
a ireliminary injection of the same quantity of substance often causes 
acute intoxication leading to a fatal result. They ascribe this to a 
mdden inundation of tha organism with toxic metabolism products, 
and compare this phenomena with what happens in diabetic coma, 
ui'iumia, and the alimentary intoxication observed by Finkelstein in 
infants. S. B. S. 

Proteid Minimum in the Food of Cows. (Bied. Zenlr., 1908, 
37, 393— 413 ; from 60<A and 63rd Ber. DUnisch. Versuchslab., 1908 and 
— l^ine cows were fed with hay (2 5 kilos.), straw (3-7 — 4’88 
Hlos.), and with different amounts of roots (increasing from 30 kilos, in 
tlie llist period to 45 kilos, in the seventh) and cotton cake (decreasing 
from 2'5 to 1‘5 kilos.). The amount of water consumed diminished 
as the amount of roots increased, so that the percentage of water in 
tlie total food remained about the same (80'8 — 82'5”<,). The food 
contained in the first period 221 grama of protein and 31 grams of 
amide nitrogen; in the fouith period, 128 and 35 grains respectively. 
The effect of reducing the .amount of nitrogen, is diminution of nitrogen 
in the fsces and especially in the urine ; the amount of excrement 
lemaiued the same. The percentage of nitrogen iir the milk was not 
altered, but the amount of milk was reduced. The first result of 
reducing the supply of nitrogen is to diminish the nitrogen of the 
mine, tlien that of the faeces, and thirdly that of the milk. When the 
aiiiount is further reduced, nitrogen from the body is utilised for 
milk production for a short time, after which the yield of milk rapidly 
fulls. Provided the amount of food is Sullicient, the composition is 
unimportant, and may vary from year to year according to the 
u.igiiitude of the crops, deficient crops being supplemented with 
miiablc amounts of cake, ic. 

Trotein nitrogen must be given itr sullicient quantity to correspond 
vith the amounts in milk and faeces. Otherwise, even in presence 
)f an excess of amities, nitrogen will bo withdrawn from the body ; 
n absence of amides, a further amount of pirotein nitrogen would 
'e necessilry for the production of urine. The economising effect of 
UEides is, it is suggested, to supply material for the kidneys, which 
an only work properly when producing urea. 

The results would ocem to indicate, further, that cows require no 
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nitrogen for maintenance. It is probable, however, that a small i 
of nitrogen, a few grams per day, is necessary. 

Notwithstanding the, sometimes considerable, amounts of nit 
as nitrates supplied in the food, no trace of nitrates could 
detected in the excrementitious matters. Experiments in 
nitrates were added to the contents of the large intestine st 
that in three days the whole of the nitrate was lost as free nit 
and some of the original nitrogen as well. In the case of the 
intestine, a considerable portion of nitrate was denitrified in a wej]j 

N- H. J. M,' 


Temperature-coefficient of the Velocity of Nerve Cond 
tion. Charles D. Smydek (Amer. J. Physiol, 1908, 22, IJg^ooit 
— The temperature-coefficient of the velocity of conduction in froo' 
sciatic nerves lies for the most part between 2 and .d. 

Exceptions to this rule are assumed to beadue to differences in ttj 
chemical time reaction of the conducting substances in the nerve 
The meaning of the results is discussed at length, but the most 
important conclusion reached is that nerve conduction cannot be 
a purely physical phenomenon. "W, p jj 


The Partition of Lecithin in the Animal Organism. Josin 
Nebki.no {Biochem. Zeitsch., 1908, 10, 193— 203).— The whole animal 
or its organs-, was passed through a saus.age machine, extracted witk 
hot alcohol, and then with chloroform or ether. The residue of the 
extract was incinerated, and, from the phosphoric acid in the ash the 
amount of lecithin was calculrted. In two rabbits, the total yield 
was 0-3fl% and 0-4% of the body-weight respectively. Jn a hedgehos, 
the percentage reached 0-8. In other cases, the individual orosns 
were examined, and the result.s are given in tables. Ths larce 
percentage of lecithin in the hedgehog was again noted, especially in 
bone manow and .suprarenals ; this is pos.sibly related to the 
comparative immunity against snake-bite this animal posse3se.s. 

W. D. H. 


Influence of Salts and Non-electrolytes on the Heart, 
Stanley K. BEXElucr (.4«ier. J. Physiol., 1908, 22, 16—31).— 
Experiments on strip.s of the turtlo'.s ventricle show that cerlaiii 
substances alter its irritability without inciting rbythmical con- 
tractions. Tlie sodium chloride latent period repretents the time 
necessary to reach a condition of tonus suited to rhythiiiie activity; 
it is not caused by lack of calcium ions or of oxygen, Tlie sodium 
chloride arrest is attributed to loss of irritability and not to asphyxia- 
tion. Latigendorff’s hypothesis that the products of activity act as 
stimuli to rhythmic action is rcg.arded as piobable. Excess of oxygen 
and of diffusible calcium compounds do not increase favourable 
oxidation as JIartin considers. The anion probably plays, an active 
r&le in the action of salt solutions on heart tissue, but under certain 
conditions non-electrolytes (sugars) may induce a series of beat.-;. 
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The Extractives of Muscular Tissue. X. R. Kbi.mbebg 
{ZiiUch. physwl. Ghsm., 1908, 55, 466-480). -The main result of 
these investigations is to show that the base discovered by Gulewitsch 
nnd Krimberg, and called by them carnitine, is identical with the 
bise described by Kutscher under the name of novaine. 

Meat-extract solution was treated with tanuic acid, and the filtrate 
after separation of tannic acid, <tc., made alkaline with lead hydroxide 
and evaporated to a small bulk ; crystals separated, and the mother 
liquor was then treated with silver nitrate and barium hydroxide 
F,om the precipitate, a base was obtained, m. p. 239—240“ wherea.s' 
.according to Gulewitsch, carnosine has ni. p. 241—245“." This is 
apparently identical with Kutscher's ignotinei* 

From the filtrate from the silver nitrate and barium hydroxide pre- 
cipitation, a mixture of bases was isolated by means of pho-sphotungstic 
acid and mercuric cbloride precipitations. From this mixture, the 
oblitine was separated by taking advantage of the relatively small 
solubility of the platiiiichloride ; the other bases were separated by 
fractional precipitation with gold chloride. The greater part consi.sted 
of a base agreeing in properties with carnitine and with the base 
(ie.'cribed as novaine. In addition, small riuantitie.s of another base 
were obtained from the last fraction ; the composition of this corre- 
sponded with the formula but it was not identical witli 

S. B. S. 


Formation of Lactic Acid and Carbon Dioxide in Muscle 
P. W. Latham {Bio Chem. J., 1908, 3, 193-206).-Theoretical view.s 
as to the way in which lactic acid and carbon <lioj^iiJe may oritfiuat© 
from the protein of muscle during the processes of contraction and 
rigor mortis. p, U 

Chemical Investigations on the Teeth. Tii. Ga.ssm inn (ZeiUch 
phjiwi. Chem., 1908, 56, 455-465).-The inorganic const, tuents and 
loss 0,1 destruction of organic matter were estimated. The loss ou 
"‘the dilferont kinds of teeth investigated between 
-iD the calcium hetwecii 27 *2;> \; and Tiie 

S "dialed 

S. ij. s, 

The Cleavage Products of the Eggshell of Scvllium 

* tw' /“T tView,, 1908, 56, f— lo) 

-One hundred parts of the dry and ash-free or<nitiic siihstamv 
of the egg-shell of this dogfish yield glvciue, “■e'’- alinine a-’ ■ 
;-i„e and ^olm, cine. 5-8 , ^.hne! 4-4 ; ^KenyUIaniue, 3 3’;'::::p ' ^ ' 

ThV^e mm lvr P^^eut, and Cystine, questionable." 

with keraf'^ the mtmbrMM ltstace,i of the hen’s 

is'tiikiu' ’ pvreentage of tirosiue in the jn'csent .inalv.-is 

VOL. X«v. ii 
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Elementary Analyeis and Diatributioii of Nitrog6^ 
Various Egg-shella. Hans Buchtaia (iTeteii. pAysio/. ignj 
56, 11 — 17).- — The following table contrasts the elemeutary ^ 
position of the egg-shells or membranes examined in the follo^i 


coni- 


animals : 

Acyllium 

Pristiurns t 

Scyllivm 

ScyUiuvi 

Meiiibrana 

testacea 

sUllare, 

mclanostoviis. 

canicula. 

ealulus. 

of hen. 

C 63-92 

51-45 

53-64 

51-50 

48-78 

H 7-33 

6-61 

6-49 

6-51 

G-64 

N 15-08 

14-33 

14 23 

15-34 

16-43 

S 1*-J4 

1-52 

1-33 

0-88 

4-20 


CoIpM, 

W.rix. 

5i'68 

r-24 

lS-3? 

0 


The following table ^Ives the distribution of nitrogen (llaiismanr' 
method) j the figures not in brackets give the percentage of nitroe- 
in the material; those in brsickets, the percentage in relation to total 
nitrogen ; 


Ammonia N. 


S^'ylluwi stdlare 07 (.“i OO) 

J‘rMiurusmd. O'iH (513) 

Hcj/lKum canif 0 01 ( I' lO) 

SIemb.test.aeoa 0'89(d.t>) 


Slelanin X. 
0-03 (0-56) 
0-0a(0-14) 
0-0-1 (O-.'-l) 
0 03 (0 -21) 


Sfono-amino jV. 
10 90 (79-06) 
9-70 (00-45) 
9-21 (64-19) 
9-81 (72-7) 


12 (23-8) 
I'l (-iO-tt) 
2-77 (20-5) 

w. D. II, 


The Relations bet-ween Lipoid Liquefaction and Cytolysis 
Khich von KNAFfb-LENZ {1‘jtugeT’s Archiv, 190d, 123, 279— 293 ), _ 
The experiments were carried out with sea-urchin eggs {Stronyijh- 
centrotus jn^rpuratus). They were phiced in sea-water to wliieh had 
been added various substances, such as the ordinary organic solvents 
fatty acids, chloral hydrate, bilo salts, etc., and then re-immersed in 
ordinary sea-water .and examined under the micro.scope to cittermine 
whether fertilisation, meinbi-ane foimation, cytolysis had t.aken 
place. The results obtained lead to the conclusion that the essential 
constituent of a c-cll-membrane is not a substance of a fatty nature; 
that the protoplasm is rich in lipoids, and is an emulsion of tliese 
substances with proteins ; that physical and chemical treatment of tlie 
egg, which causes liquefaction of lipoid.s, causes also cytolysis ; that the 
egg-protein can swell or be dissolved only after a change in the state 
of aggregation of the fats, and that cytoly.sis is brought about by the 
liquefaction of the lipoid and subsequent imbibition of water by, 
or solution of, tbo proU-in. All reagents wliicb can liquefy the lipoids 
and cause cytolysis of tbo egg can, by short action and suitable 
concentration, lead to llio formation of membranes (fi rtilisatioa 
membranes). The results thus confirm Loeb’s hypothesis that 
membrane formation is duo to lipoid liquefaction. S. B. S. 


Excess of Chlorides in Lymph. Anton J. Carlson, J. K. Queer, 
and A. B. Ll-ckbardt (Amer. J. I'hysiol., 1908,22, 91 — 103).— Lymph 
contains more chlorides than serum ; the osmotic pressure of the neck 
lymph of the dog is higher than that of tfie serum, but anu'sthesia 
pr oduced by ether or by chloroform reverses this o.smotic relation, Ihe 
excess of chloridc.s is more than sufficient to account for the diifeience, 
and it renders filtration and transudation theoiies of lymph-forma- 
tion untenable. The explanation of the excess is to be sought in tire 
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I'ektion ui' /I 

1 to the blood. 


of the lyDipb to th© tifisuea rather than in the relation of the 


W. D. H. 


lymph 

Tvmohagogue Action of Lymph. Anton J. CiaLsoN, J. R. 
f. eer, J"- (Amcr. J. Physiol., 1908,22, 104—115).— 

1 ■ ction of lymph intravenously inerease.s tlie flow of lymph from the 
thoracic fluct. There is also an increase fron*the neck lymphatics, 

t the experimental evidence of this is not so clear. Among the 
■■ s advanced to explain this, the hypothe.sis is put forward that a 
I TiDh-forming hormone is produced in the tissues. The formation of 
/'mphatic lymph and tissue lymph do not always run parallel ; thus 
activity of the salivary glands and pancreas do not always increase the 
hraph flow from those organs. * \V, D. H. 


Comparative Investigations on the Elimination of Iodine 
after Administration of Potassium Iodide and Saiodin. Emil 
Abdebhalden and Karl Kautzsch (Chem. Zmlr., 1908, i, 8T4; 
from Zeitsch. exper. Path. Ttier., 1907, 4, 710—719. Compare 
Brs'h this vol., ii, 621). — Saimlin [the calcium salt of iodobehenic 
acidi (C.,itr 4 .p. 2 l) 2 C^)] ‘f°es not undergo scission after treatment either 
with steapsin, gastric juice, or pancreatic and gastric juices. After 
administration of the drug, alkali iodide.s were sought for in the fmoos 
to determine whether such substances had beeu excreted by the 
intestine. They were not found, but the iodine, after full absorption 
of the saiodin, can bf detected in the urine. The rale of excretion, 
however, is very much retarded when compared with that which follows 
the administration of potassium iodide. S. B. S. 


Excretion of Bromides by the Kidney. WoRTn Hale and 
CaSBiEL Fishman {Amer. J. Physiol., 1908, 22, 32 — 42). — After a 
single dose, the excretion of bromides is much delayed, but the delay 
is le.ss after successive doses. Iodides are excreted more rapidly. The 
excretion of calcium bromide and sodium bromide occurs at the same 
rule. The amount of diuresis holds no absolute relation to the amount 
of bromide excreted. The observations were made on man. 

w. n. IT, 


The Elimination of Alanine by the Urine. Theodor Bhuqscii 
and Kauel Hihsch (Chem. Zenlr., 1908, i, 874 ; from Zeitsch. exper. 
Falk. Ther., 1907, 4, 947 — 948). — The authors maintain the correct- 
iie-s of their statement, despite Uppenheimer’s adverse criticism 
(-■Vbstr., 1907, ii, 900), that the assimilatiou limits of i/f-alanine during 
starvation are far below the normal. S. B. S, 

The Elimination of Conjugated Qlycuronic Acid in the 
Bile. Manfred Bial (Chem. Zenlr., 1908, i, 1076 ; from Zentr. 
Fhijsio!., 1908, 21, 751 — 756). — The separation of conjugated glycuro- 
n.ites by means of the bile constitutes a specilic secretion, and, under 
certain conditions, considerable quantities of paired glycuronates are 
eliniiu.ated in this way instead of by the urine. S. B. 8. 

Origin of Urio Acid and ite Relation to Digestion, TuEonoK 
llRVGsrn and Alfred Sciiitteniif.lm (Chem Zenlr., 1'J08, i, 873 ; 
from Zeitsch. exper. Path. Ther., 1907, 4, 701 — 768), — The authons 

41-2 
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controvert Hirschstein’a view {Arch. expL Path. Pharm., Igoy ch 
229), according to which at least 70% of the uric acid excreted 
due to digestion processes, and therefore appears in the urine after * 
purine-free diet. They hold rather that the principal part ef the uric 
acid and purine compounds is due to destruction in the orgajisjj 
resulting from the ordinary processes of life. S, B. S 

Glycogen in Mouse Tumours. M. Haaland (/. 

Pact., 1%S, 12, 439).— There was found to be no relation between' 
the amount of glycogen and the rate of growth in mouse tumonis as 
was stated to be the case by Brault. \V, 1). }{ 

Influence of Cold and Exercise on Sugar Excretion in 
Phloridzin Glycosuria, Graham Lusk (Amer. J. Phijsiol, igtig 
22,163 — 173), — Liithje state.s that in piincreatic diabetes, external 
cold raises the excretion of .sugar ; this conclusion is doubtful, and has 
been criticised previously by others. In phloridzin glycosuria, the 
dextrose: nitrogen ratio is unchanged by feeding on fat, by the 
application of cold, or by mechanical work. All this proves that 
sugar is derived from protein and not from fat. Misstatements 
regarding the magnitude of the dextrose : nitrogen ratio made by 
others are corrected. W. D. H. 


Production of Sugar from Glutamic Acid Ingested in 
Phloridzin .Glycosuria. Graham I.usk {Amer, J. Phyml , 1908, 
22. 174 — 178). — Sulicutiincous injection of glutamic acid in phlorithin 
glycosuria (in a dog) rai.<es the output of sugar, The results, 
which are stated in the form of tahle.s, support the author's jireviously 
expressed views on carbohydrate metabolism. , \V. ]). H. 

Effect of Potassium Iodide on Ptyalin. C. 11. Xeirsox and 
0 . P. Teruv {Amer. j. P/it/sinl, 1008 , 22,43 — 47). — The addition of 
.small quantities of potas.sium ioilide to saliva increa.se,s the amount 
of maltose formed. When the drug is given by the mouth and the 
saliva collected, the seorotioii has its amylolytie power inciwed, 
except in a few patients in whom, fur .some re.asoii, no pota.s.siiiin iodide 
appeared in the saliva. . L). H. 


Action of Lactic Acid on the Lsolated and Surviving 
Heart of Mammals. E. J,otTs |:ack.man {i'hem. /entr., lOi'S, 
i, 1076; from Sku/id. Arch. 1908, 20, 162 — 196).— 'Ihe 

action wa.s investigated liy means of the method of baugendortf 
and Ixjcke with Ootlilin's solution (II G.'!'',. XaCI, 0'()25'\, UaC'l,, 0'05'b 
KCl, and 30% KallClOj) as perfusion medium. In luldition to a 
geuenl va.sodilatation, two special actions were noticed, namely, a 
mu.seular paruly.'-is with low conrentration, and a stimulating action 
ou the motor gmglia of the heart with more concentrated solutions 
(0-25— O'U".', solutions); they confirm Rauke’s hypothesis that lactic 
acid i.s a cause of peripheral fatigue. ® ^ 


Action of Digitalis and Strophanthus on the Circulation. 
Caki. Tigkkstedt {('hem. Zenlr., 1908 , i, 1077 ; from Shmd. ArclL 
Physiol , 1908 , 20 , 1 15 — 167 ).— Measurements of blood piessiueand 
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voliiffl® conclusion that the increased pressure produced 

liv digitalis and strophanthus is mainly due to contraction of the 
res-els. No distinct difference could bo detected between the be- 
Ijaviour of digitalis and strophanthus. g. B. S. 

The Behaviour of Salioin in the Normal and Diabetic 
Organism. Kaowj Omi (Bwclmn. Zeitsch., 1908, 10, 258—263).— 
The alimentary canal contains no ferments which act ou salicin, but 
the liver and kidney of herbivora (rabbit, sheep, ox, pig) contain an 
cmiilsin which can be demonstrate-! by the use of extracts of those 
M-i-ans. In carnivora and man, this action is either slight or absent. 
In” (Jogs, however, after extirpation of the pancreas, the emulsin action 
occurs in liver extracts. \V, D. H. 

Excretion of Ethereal Sulphates after giving Salicin to 
Normal and Diabetic Dogs. Chas.\bl’Ro Kusumoto (Biochem. 
Heitsck., 1908, 10, 264 — 274). — In herbivora (rabbits), the administra- 
tion of salicin by the mouth or under the skin causes the excretion of 
salicylic acid and an increase in the ethereal sulphates of the urine, 
[n normal dogs, this is more marked, especially when the drug is given 
by the mouth. At least 10% of the amount given is acted on by the 
emulsin of the tissues. In dogs deprived of the pancreas, this is 
usually increased. W. D. H. 

Atoxyl and Aniline Poisoning. Fkkdinaxd Hlumesthal and 
I’KiEnRicu Hersoiimann {Biocitem. Zeilsch., lOOB, 10, 240 — 244). — 
The toxic effects of atoxyl have been atiributed by some to arsenic 
and by others to aniline poi.soning. The latter view is rendered 
unlikely by the discovery that neither aniline nor p aminophenol- 
sulphonic acid can be detected in the urine after administration of 
atoxyl. The drug is apparently e.xcreled in the form of a closely- 
allied derivative still containing both arsenic and the amino-group. 

G. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Reservoir for Storing Aseptic Liquids. Louis Gaucher (.Inn. 
Chim..anal,, 1908, 13, 212—214).- — The reservoir (llask, or Woolf’s 
bottle, with a syphon) is made entirely of glass without corks, aud i-s 
so arranged that no air can enter w ithout first having been filtered 
through a layer of cotton-wool. For details of construction, the 
illustratioQs ia the original f>hould bo consulted, L. de K. 

rp of Alg 0 e to Salta at Certain Concentrations, 

j. Iakkuciii (Bull. Coll. Jffr. Tokyo, 7, 623— 629).— Solutions 
ot potitssiuia nitrate, chloride and Kul|ibate, mono* ami di-potassium 
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phosphate, the corresponding salts of sodium, and calcium (-yj, , 
and nitrate were employed jn equal molecular and equivalent c * 
centrations, the standard solution being a 1/10 gram-mol. solution ot 
potassium nitr^. Threads of Spirogyra nitida were kept in tl 
solutions at 8 — 20°. * ° 

Potassium nitrate (1 '01%) killed all the cells in eight days. Jn 
corre^onding calcium nitrate solution, the cells remained kealt]] 
much longer, and even in 2'4G% solutions most cells seemed normai 
after.two weeks. 

Taken altogether, the results show that calcium salts, at modent 
concentrations, are less injurious than equivalent amounts of sodium 
and potassium salts. The injurious action of magnesium salts can 
only be completely overcome by calcium and not by sodium or 
potassium salts. N. H. J. 

Galvanotropism in Bacteria. James Francis Abbott and 
Andrew CbeaUore Life {Aimr.J. Physiol., 1908, 22, 302—206) — 
Termo, subtilis, and typhus hacilli in a neutral medium form definite 
gatherings at the cathode, an extremely weak current being used, Ji 
grown in acid media, this response is intensified. In alkaline media 
they gather at the anode. B.acteria killed by heat show no response ' 

w, Ik II. ■ 


The Decomposition of Amino-aoida by Bacillus proteus 
vulgaris. Paul Nawiasky {Arch. Htygiem, 1908, 66, 309 —243).— 
The decomposition products obtained by the action of B. fmieui 
vulgaris on various amiuo-acids were inve.stigaled, and in certain 
cases determined quantitatively. Not all amino-acid.s arc readily 
attacked by the bacillus. The following .acids, which were investigiitcd, 
are arranged in order according to the readine.ss with wliloli they are 
attacked, the most easily decomposable being placed first ; aspartic 
acid, leucine, amiuovaleric acid, phenylalanine, tyrosine, arginine, 
creatine, glycine, alanine. In the cases of f-proline and glutamic 
acid, the decomposition is due entirely to respiration. 

Asparagine is re.adily decomposed into succinic and acetic adds, 
ammonia, and carbtin dioxide. This decomposition can also bo brought 
about by dead bacteria, although slowly and incompletely ; the rate 
of decomposition is proportional to the acting mass of the bacteria. 

Aminovaleric acid yields as a decomposition product, butyric acid, 
and leucine yields amyl .alcohol. The ilccomposition of the latter may 
he represented by the following e(|u.ation3 : 
CHMe„-C'H./CH(NH.,)-CO.,H + 1I.,0 = 

0M.MrVLTI./CH(OH)-CO.,ll + 3iH3; 

CHMe.,-CH„-Cn{On)-CO..U - 

CHMe'..-GlI.,-CII.,-CO.,H + C!HJIe./CH..'CO'CO.H ; 
CHMe2-CU.,-CO-t’0.,H = CUMeVCH/CliO + CO,; 2CIlMe.,-UH,,-CH0 
+ H,0 = CHMe2-CH>CTl,-0U + CILMe,-CH2-C0,H. 8. B. S. 

Nitrification in Black Soils. Influence of Different Factors 
on Nitrification and the Amounts of Nitrates in the Sou 
at Different Times of the Year. W. Sasanoff (/. e . rper . Landie., 
1907, 8, 35— 38).— Whilst the black soils of Russia are greatly 
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filed by superphosphate, sodium nitrate is only required in very 
(mantities. It is, shown that in the Spring the soil may contain 
^^all amounts of nitrates ; in suc'& cases, applications of 8 to 
Tl' kilos sodium nitrate, not sown broadcast, but drill-sown below 
I seed enable the plants to make a start. Later on, nitrification is 
^^'fficiently rapid for the requirements of the crop. 

*’'jn order to promote the accumulation of nitrates in the soil, it 
. that suitable tillage, at the proper time, is of great 

-tance. Farmyard manure was found to be of little, if any, use, 

' liil't undecomposed organic matter, such as straw, hindered nitrifi- 
' t' at first. Green manuring with leguminous and other crops 
Ki no appreciable effect on nitrification, and has the disadvantage 
that the growing crop disperses the moisture of the soil and takes up 
the nitrates. 


N. H. J. M. 


Inoculation Experiments with Azotobacter. .Jacob 0. Lipban 
id Pbkuy E. Brown (‘lilh Ann. Rep. New Jersey Stad Agric. Exper. 

\(ii 1906 1907, III — 170). — Successive gramineous crops (oats, 

nilize rye, maize, rye, and maize) were grown in sixty large cylinders 
containing sandy loam both without manure and with calcium 
cirbonatc, ha'ic slag, farmyard manure, calcium carbonate -f farmyard 
manure, and the same as the last with basic slag in addition. One series 
was without inoculation, and the others with Azolokicler Vinelanclii a.m\ 
jI Beijenncki respectively. The soils were manured and inoculated 
the first time about a yc.ir before the fir.st seeds were sown, and 
the inoculation was repeated later on. The rye crops (green) were 
dug in each time. 

The results obtained with the first crop showed on the whole 
oreater yields of dry matter and nitrogen without than with inocula- 
tion. An examination of the soil then showeil that, whilst Azotobacter 
Seijermcki was abundant and vigorous in the pots manured with 
calcium carbonate and dung, most of tho bacteria had either become 
feeble or failed altogether in the other pot.s. The soil conditions 
would seem to be more unfavourable for A. yinehmJii, which is much 
less abundant than A. Beijerincki in the soils of Xew Brnn.swick (X. J.), 
than for A. Beijerincki. Tho second crop (in.aize) gave somewhat similar 
results as the first, whilst tho thiril crop (rye) gave greater yields 
in the inoculated than in the uninoculatcd pots. Takftig the whole 
series, however, the final results .showed no benefit from inoculation, 
wliilst, as regards the .soils themselves, there was sometimes a gain and 
sometimes a loss of nitrogen irrespective of inoculation. 

Treatment with carbon disuipbido before the fifth crop had no 
immediate uniform effect, but it soemod to benefit tire sixth crop. 

X. H. J. M. 


Formation and Diappeararice *of Acetaldehyde under the 
Influence of Yeasts. Augusts Tbii.i.at and tlAUTON {Compt. rend., 
1908, 140, 996 — 999). — When baker’s pressed yeast is vigoroiuly 
stirred with dilute alcohol for several hours with free access of 
“’‘ygcBi acetaldehyde can be_ separated by distillation (1 — 2'6'’o of the 
alcohol employed). The action is primarily a vital one. At the 
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same time, acetaldehyde disappears fairly rapidly when ad.ied to 
yeast in dilute alcohol. ^ G_ 

Effect of Temperature on the Respiration of Apples 
Feed. W. Morse {J. Amer. Chem. Soe., 1908, 30, 876 — 88l),^_;^p 
undergo chemical changes twice or three times as fast with a 
temperature of 10° between 0° and 20°. Respiration and, consoqneatlv 
destruction of cell tissues goes on at low temiieratures, and the heepinJ 
quality of apples is therefore limited even in cold storage. ’ 

S- H, ,T. M, 

The Liberation of Carbon Dioxide by Dead Parts of Plants 
A. J. Nabokich (Ber. deitl. hot. G'es., 1908, 26a, 324—3.12), — ^ 
liigh vacuum, .seeds, seedlings, and various other plant objects 
giadually give off, after death, not inconsiderable quantities of 
carbon dioxide, d'bis liberation of carbon dioxide i.s iiidependett 
of ferments or bacteria, and also of the manner in which the plant 
has been killed (whether by freezing, beating, boiling acids, or snpei. 
heated steam). 

Aerobic cultures of fungi set free ammonia, which is retained 
by the carbon dioxide of respiration as .ammonium carbonate, and i.s 
slowly set free in anierobie life by the organic acids formed under 
such conditions ; tliis slow liberation of carbon dioxide simulates 
intramolecular respiration. G, B, 

Influence of Didytniutu [and Gluoinum] on Plants. C, 
Kanohata {Bull. Coll. Ayr. Tokyo, 1968, 7, 637 — 640). — Barley was 
grown in pots containing 10 kilogram.s of loamy .soil, manured with 
minerals anil pota.ssiuin nitrate. Three pots received, in addition, 
O'Ol, OT, and OTi gram of *• didyminm ” nitrate (the nmepavated salts 
of prasood 3 'miiim and noodyiiiinin) pi'cvionsly neutralised with sodium 
hydroxide. The plants grown with OTtl gr.im of “didymimn'' 
nitrate showed a considerable increase in total weight (17 D'V,), and in 
the weight (42'4‘V,) and number of e.u's, as compared with the control 
pot, whilst the larger applications dimini.died the yield. .A similar 
stimulating effect was observed when iieutralifed “ didyiniiiin " nitrate 
was applied to mustard, Ba/ilionna autivua rudicula, and tobacco at 
the rate of 1 per uiiliion of soil. 

The increa.so in the three lii>t cvpwrimeiits amounted to 13'7';, witli 
mustard, 27 l>;,, with nayhinua, aud 32 I ’,, with tobacco. 

Glucinum nitrate neutralisid witli sodium hydroxide, when applied 
to oats at ihe rate of 10 (ler million of soil, liad no decided effect (the 
yield of fresh substance was 4'j",, higher than in the control pot), 
wliihst larger amount.s (100 and 000 per million) red uced^the^) miff 

Oxydases in India-rubber. Daviii Si’Encf, (/Jio.-C/c’w. 

3, 163 — 181). — The observations recorded show that the darkening o 
raw rubber is due to an oxyda.se a.ssociated with the protein or so ca t 
insoluble constituent of the rubber. Whether it is responsi o or 
other changes which occur on keeping (decomposition, wc.), ur 
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j, lietermine. The ferment is probably reversible in its action, 
it is function of caoutchouc in the latex is not 

i-elv protective to the plant, and that the latex does not merely 
as a reserve store for water ; caoutchouc itself is probably a 


serre 

reserve 


food-stuff for the plant. 


W. D. H. 


Toxio Substance Excreted by the Boots of Plants. F. 
Pletchek {Mem. Dept. Agric. India; Bot. Ber., 1908, 2, No. 3).— Plot 
• 01 inients were made in which sorghum, cajauus, cotton, and sesamiim 
rvere grown next to each of the others and next to fallow. Taking 
the jield of the outside rows next to fallow as 100, the differences 
the middle rows of each plot and of the outside rows next to the 
dots bearing the other crops are assumed to indicate depression of 
'ield due to a toxic substance secreted by its own roots and by the 
ojts of the other plants. A further experiment is de.scribed in which 
cotton and sorghum were grown in alternate rows two feet apart. The 
results show great regularity, and the conclusions are drawn (1) that all 
iilmts excrete a substance which is toxic to themselves and to other 
dilute ; (2) that different crops e.xcrete varying amounts of the substance, 
*ik 1 (3) tl'ut the sen>itivene.ss of different crops to the same amount of 
the poison varies. • 

Water culture experiments were made with the above plants and 
with wheat and grain in addition, each plant boiug grown in water 
pveviou.sl' used for the same plant and for each of the others. Gram 
water w.is found to be the ino.st toxic, then se.samum, wheat, cotton, 
cajanus, and sorghum water. The strength of the solution is, of 
coiiiTC, arbitrary ; the regularity of the results iudie.ites, however, that 
the toxic suLi.4ance is the .s.am8 in all plants. 

As regards the amount of toxic substance prcKluced, the solution in 
which tell cotton plants (weighing 0'4 gram when air dry) were grown 
gave with potassium sulphate a precipitate weighing, when dry, 
d'ill gram. The substance seems to be an alk.iloid fthe ba,«e itself, not 
11 salt) which differs from the commoner alkaloids in being sparingly 
soluble. Its toxic effect is corrected by tannic acid, and it is usual 
to manure spice guldens and rice fields with leaves containiug tannic 
acid. N. H. J. M. 


Composition of Rice Straw. T. T.MiEUOii {Bull. Coll. Ayr. 
J'fdyo, 1U08, 7, 619 — C21). — Analyses of two samples of straw 
(l)fiom a favourable harvest and (2) from a poor harvest give the 
following results : 


Starch, 


Dry 


Crude 

Crndo 

IVx- 

Siie- 

luMiii- 

I'entos- 

Crude 


nutter. 

X 

Iht. 

fibre. 

trose. 


celluioses 

aus. 

ash. 

SiOo. 

1. 87-09 

0-97 

1-86 

3M6 

2-2.^ 

0-79 

U-S6 

U'2S 

11-4-2 

5-39 

2. no -15 

1-48 

1'65 

28-72 

:j-28 

0-98 

IS -77. 

10-75 

1->*S5 

6-13 


N. H. J. M. 


Continuous Growth of Peas on the Same Soil. Shigehiko 
Suzuki {Bull. Coll. Agr. Tokyo, 1903, 7, 575—577). — Experiments 
with peas grown for four yearS in succession in the same huoious lo.»m 
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with mineral and nitrogenous manures failed to give any indioatio 
of pea-sickness. The . yield tended, rather to increase. Very 
nodules were found on- the roots of the plants. 

Heating the soil in steam at 100° for four hours on three consecnti 
days had practically no effect on the yield. , “ 

The ^conclusion is drawn that pea- and clover-sickness niav h 
sometimes due to deficiency of phosphoiic acid in the soil, and some' 
times to want of potash, as suggested by Gedroiz (/. exper 
1908,8,61). 

Behaviour of Onions to Stimulants. 1. Namb.\ (Bull. Coll 
Agr. Tokyo, 1908,7,630 — 636). — Addition of 01 gram of manoanese 
sulphate to 8 kilograms of .'oil, corresponding with 32 kilos per 
hectare, increased the yield of onions (leaves, bulbs, and roots) o9'2o/ 
whilst 0 2 gram g.ave an incre.ase of 34'2%. 

Sodium fluoride applied at the rate of 2-2 kilos, per hcctire 
(0-01 gram in 8 kilos, of soil) increased the yield 80'2‘)!',. tVilh 0 05 
and 0'2 gram, the increase was reduced to 31 '5 and ’l‘'6% respectively 

N. H. J, M/' 

Cultivation of Sugar-Beet. Potassium Manuring of Beet 
Soils. E. Saillahd (Bied. Zentr., 1908, 37, 426— 127 ; from /, 
d'Agric. Prat., 1907, i, 454). — Determinations of sugar, pota.s.siiim, and 
sodium in sugar-beet from all parts of France where l.liey are grown 
showed that with diminished percentages of sugar there i.s a regular 
increase in the sodiirrn expre.<.std as perccnt.age in the portion of the 
a-h soluble in hydrochloiic acid. The potas.sium was found to vary 
very slightly. Roots containing 16—17'';', of sugar contained .I G), K„0 
and 5% Na„0 in the ash (excluiling insoluble portion), whiLst roots wUli 
8 — 11^0 of sugar contained dSi;,', K^O and 17’5'',', N.a,,!) in the ash, The 
paralysing action of sodium is shown by re.sults obtained near the sea, 
where'it is itnpo.s.sible to grow roots with high percentages of .sugar, 
In manuring sugar-beet, sodjutn nitrate sltotrld be employed in 
moderation. The following manures are recommended ; supetphos- 
pirate, 300 — 500 kilos. ; prlas-sium (.as sulphate, chloride, or kaiiiite), 
75 — 90 kilos. ; iritrogcn (as sodiuta niti-ato), 2.5 — 40 kilos, per hectare, 
and the rest of the nitrogen in art organic form, as farwyard luamtic. 

N. Ih. J, M, 

Experiments with Different Varieties and on the Storage 
of Mangolds. Roowk SjotLt.MA .and C. K. van D.vAt.EX (IViifnyen 
LuTidbouwkund. Onderzoek Bijkslawlhouwproe/stal., 191 ) 7 , Mo 2,-31— 49, 
Compare Miller, Ahsti’., 1000, ii, 430; /. Ixoij. -lyrio. ioc., 1902, 
63, 13D). — Experiments were made witli- fourteen varieties of 
mangold,', m inured with .superphosphate only and grown ic tms 
50 cm. apart, the di.stanccs in the rows being 40 and 50 cm. respectirely 
Determinations of total weiglit, dry matter, and sugar were ntiide in 
October, when the crop was taken itp, and also in the clauiped roots 
in January and in April. . 

The weight of the roots w.as greatest, ,;is well as the averuge iiei 
of sugar, in the c.a.se of the roots grown 40 cm. ap.art. 
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InJaniiary tbe»verag0lo8smweigh6was and in the case of 
(lie varieties coDtaining the lower percentages of sugar, about I'5% of 
enclose was converted into reducing sugar. Inversion was slower in 
the case of ^1*® containing high amounts of sugar. 

In April there wafl.^ further loss of about 1% in the weight of the 
roots, and the amount of reducing sugar increased to 2—3%, although 
in some cases it remained below 1%. 

The average loss of dry matter from October to April was 9 ■35'% ; 
the "leatest loss was 20'6%, and in two cases there was a slight gain. 
Thcloss of sug.ir amounted in some cases to more than 10%. 

N. H. J. M. 

Manurial Experiments on Mangolds -with Calcium Cyan- 
atnide and Sodium Nitrate. S. KLdrpEi, {Hied, Zentr., 1908, 37, 
3S6-391 ; from MUing’s Landw. Zeit., 1907, 56, 535).— Field 
experiments with six varieties of maDgold.s resulted, in each case, in 
higher yields of dry matter and sugar when manured with calcium 
fyLaraiJe than witii sodium nitrate. The re.sults are partly 
nttribnted to frequent rain and consequent washing of sodium nitrate 
into the subsoil. N. H. J. M. 

Occurrence of Cyanogenetic Glucosidea in Feeding- 
stuffe, Thomas A, Henby and Samuel .1. M. Auld (J. doc. 0km. 
Ini; 19118, 27, 428 — 43.3). — Since it basbeeu found tb.at m.any plants 
which are used as feeding-stuffs contain evanogenetic glucosides 
(DuiL-tan and Henry, Ahstr., 1901, i, 39, 647; 1903, ii, 578 ; 1904, 
ii, 71; 1907, i, 1063; 1907, ii, 983 ; iOunstan, Henry, and Auld, 
Abstr., 1906, ii, 794, 795; 1907, ii, 573), it h.as been considered 
(le.diablc to record the amounts of hydrogen cyanide yielded under 
different condition.s and to describe the metJiocl.s employed in their 
estimatioD. In addition to giving this information, the present paper 
introduces certain new tacts. • 

It has been found that when these plants arc ground and macerated 
with water, the amount of hydrogen cyanide developed does not 
correspond with the quantity which would be produced by the total 
decomposition of the g!ueo.side pre.»ent. This is due to the inhibiting 
action exerted by the, dextrose produced during the hydrolysis. 

Two samples of linseed cake which were examined furnished 0'033 
and 0 045% of hydrogen cyanide. It htis been observed that some white 
ya]-ieties of the seeds of Flimeolus luuatm yield hydrogen cyanide. 
Traces were ohtaihed from certain French liericots, from 0'026 to 

0 068% from some Ceylon varieties, .and 0-003% from “ butter beans," 
In the case of the bitter cassava, the green branches did not yield any 

1 m the stem furnished 0-007%, and the whole tubers, 

(1 ff eassav.a gave 0-005%, the whole tubers, 

9 914%, the rmd of the tubers, 0-040'!^ and the inner portion, 0 0073% 

E. G. 

Effects of Feeding -with Maize. Certain Properties of 
i m Baguo^i (Atei R. Acca<l. Lmcei, 1908, [v], 17, 

<).— Tbe author discu.<7fies the work of Paladino-BJaDdini 
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(Arch. farm. sper. ecc., 1907, 6, 57), Bez 2 ola (Zeiisch. Uijyieu,^ uk- 
50, 75), Scheuneit and Grimmer (Abstr., 1906, ii, 23'ji '' 

Szumowski (Abstr., 1902, ii, 674) on zein or maize as a foodstuff 
on its action in causing the disease termed pellagra. ’ 

Zein yields relatively large proportions of phenylalanine 
tyrosine when decomposed, and free phenolic compounds can ofte 
detected in maize which has been attacked by moulds or other in '' * 
organisms. If zein, suspended in water, is treated with potusd " 
hydroxide and copper sulphate solutions, the violet ‘biuret coloi t*"' 
only appears after a few minutes ; if, however, the zein is first trs' M 
for a short time with potassium hydroxide solution, it yields th 
coloration immediately the copper sulphate solution is added Xtg 
delay in the appearance of the reaction is occasioned by the insoliibl 
zein requiring to be degraded into simpler proteoses by the action of 
the potassium hydroxide (compare Dennstedt and Ilassler Vh-t 
1906, i. 916). ' ‘ 

The digestion of zein by infusions of the pancreas or intestinal 
mucus of the dog or hog, or by commercial pepsin prepamtioiis 
proceeds slowly and with dilliculty. In no case did the zein nmlergo 
oompdete solution, possibly owing to llie acciimnlalion of the proJncts 
of digestion, and to the weakening of enzymatic activity, lixpeii- 
ments on the digestion of zein by means of extracts of gerraiuatiiiir 
maize corns have not, as yet, met with success. 

Guinea-pigs fed on a piaste of maize or wheat flour and water 
exhibit all the symptoms of general decline, and die in a period 
varying from a few days to a month. If part or all of the maize or 
wheat flour is replaced by zein, the animals exhibit symptoms of 
poisoning somewhat .similar to those observed in cases of phenolic 
intoxication. ' T, H, p, 

New Apparatus for Showing the Ammonia-condensation 
PowST of Soils. Giiouii llO.siNf; ((7/ew. Zf.nlr., 1908, i, 132.1; from 
Zeiisch. landw. Icrs-Mesc/i Oesterr., 1908, 11, 123—127). — A modi- 
fication of the app.aratus described by Wohhmann and .Schneider 
(Abstr,, 1905, ii, 649), whereby the volume of the ga.s before and after 
the adsorption may be arrived at, and thus tlie calculation of tlie 
amount by weight rendered possible. J. V. Id, 

Physical and Chemical Processes in the Production of 
Soils. Paul IIoulasi) (Hied. Zmlr., 1908, 37, 289—291; from 
Landw. Jahrb., 1907, 3(i, 473). — The dillusion of' water and plant 
nutrients in soils is intimately connected with the presenca of colloid.^i, 
mainly silicic acid and aluminium hydi oxide, produced by the inter- 
action of felspar, water, ami carbon dioxide. A.s regards chemical 
actions, the rejilacement of ba.sic constituents in double silicates by bases 
dis.solved in the .soih water is of great inqiortance, as, for instance, 
when sodiiini applied iu a manure lilierates poLassium from insoluble 
compouiid.s prc.scnt in the soil. 

The processes of adsorption depend on the dlBerent coucentration 
of those portions of tho soil water which Are in contact with the 
surface of substances such as double silicates, clay, humus, and feme 
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j oxiilsi &c.) the more complex substances, such as phosphates, being 
^ jje readily adsorbed than simpler compounds like potassium chloride. 


Another 


factor of importance is the mutual action of salts- 


lubility. The solubility of calcium sulphate, for instance, is increased 
^ p<ence of sodiuifi, potaa.siiim, and ammonium salts, and more by 
cdiuoi nitrate than by sodium chloride, so that the availability of 
ei'phosphate, in'which the particle.s of pho.sphates are encased in 
^ 'l 'iim sulphate, is increased by the presence of the above-mentioned 

N. H. J. M. 

salts. 

Vifhy ar® Poor Sandy Soils Often Easily Injured by 

timing? Yokoyama (Hull. Coll. Agr. Tokyo, 1908, 7, 

tjl7). Experiments with oats grown in purified quartz sand 

ininuiTd with ammonium nitrate, potassium sulphate, sodium 
ho^phatei different amounts of limestone and magnesite showed 
that further addition of lime to sand poor in lime cau.=ed a greater 
depression m yield than in the case of sand rich in lime, and that the 
ratio CaO ; MgO = 5 : 1 is less favourable than the ratio 1-8:1. The 
owiclusion is drawn that injury to sandy soils by liming is not due to 
destruction of bacteria or to lessened assimilability of the phosphoric 
acid (except when bone-dust or pho.sphorite are present), but to an 
unsuitable lime-magiresia ratio. Dolomitic lime.stone should be 
employed. Iv. H. J. M. 


Changes of Availability of Nitrogen in Soils. Oscar Loew and 
Krijitid Aso Coll. Agv. Tokyo, 1908, 7, 5b7 — 5r4). — A culture 
solution containing mineral initrieuts arid glycerol, inoculated with 
Ikcillus mycoides, to which peptone and so'lium c.rrbonate were added 
subsequently, gradually developed films, which were distributed 
through the liquid by shaking. After six weeks, the contents ofc two 
flasks which no longer proiliiced films wei-e evaporated down in a 
vacmitn. A gram of soil was ailJed to one piortiou of the solution, 
whilst a second portioir was boiled for a few minutes before addition 
of soil. Tire solution which had been boiled soon develpped a 
luxuriant film of microbes, whilst the .solutioir which had not been 
boiled remained itnclranged for foirr weeks. Tire resrrlts show that 
roil bacteria can produce a bacteriolytic eirzytnc which renders irew 
bacterial growth diflicrrlt, and fitrnislrc.s some explanation -why 
baeierial life does- not increase infinitely in organically manured 
soils. 

Ueihrch and Vogel's observation that Az-jtobacter requires oalcirrin 
wa.s eorilirnred. In culture solutions containing mannitol and sodium 
iiralate respectively, growth failed uirtil small aurounts of calcium 
chloride were added (^compare Christenserr, this voL, ii, 07). 

As regards the chemical process of nitrogen fixation, it is suggested 
lliat nitrogen combines with the elements of water, producing 
ammonium nitrite, the nitrous acid being at once reduced to ammonia. 
Kitrous acid has been detected in leguminous root nodules. Tlie 
'lew that nitrous acid may be produced by oxidation is supported by 
lesults obtained by pilutiuum black and alkali (compare l.oew. Ahsti’., 
1890, 1001, and Wohler, Ahstr., 1901, ii. 41). N. 11. J. M. 
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Ammoaia-aolubl^ Phosphoric Acid of the Soil. Gkoipp u 
Fkaps {Amfff. Chefn. J, 1908, 39, 579— 686).— In the couise , 
an investigatfon on the phosphoric acid of the soil, a study Imj j ^ 
made of the phosphoric acid which is extracted by am mot, i;^ f,. 
a soil which has been previously treated with hydrochloric ncid ? 
has been found that the phosphoric acid so dissolved is pavtlr ■ 
organic and partly in inorganic combination, and should therefor" 
not bo regarded as being entirely of the nature of “ bumus-pho.sphoric 
acid." ‘ 

Pot Culture Experiments, 1906-7. Jons A. Voelcker [j p 
Agrie. Soc., 1907, 68, 264 — 266. Compare Abstr., 1905 

754 ; 1906, ii, 888). — lAthiiim chloride or sulphate, iti very sinjii 
quantities (0'05 gram Li to 100 of soil) reduced the yield of wligjt 
to 25%, the ajtion being largely due to the stuntiug of root growth 

Iron sulphate, in similar amount, increased the produce materiiillv 
whilst manganese chloride and sulphate, not excccdii g 1 per acre' 
are also beneficial. ’ 

The greater benefit observed in field experiments by the ploughing 
in of mustard as compared with vctche.s is shown by experiraints 
in pots to bo due to physical eouditions of the soil, the ve'.cheii 
producing a light and open condition resulting in a much greater lo,as 
of water than is the case with mustard. 

Experiments on the application of dilf ivnt amounts of lime anj 
magnesia to soil growing whe.at .and barley showed tlwt as the lime 
and magnesia ratio appro.achcs 1 : 1 , the wheat grain tends to show 
greater strength. When the relation of MgO : CaO i.s increased, the 
roots become abnormally extensive and fibroins. 

With regard to the acid condition produced in Stackyard Fields by 
the csntiaiied application of aminoniura salts to a soil Jelicient in 
lime, it is shown that the failure of the crop i.s due to the presence of 
a poisonous substance soluble iu water, or to the growth of some lower 
forms of vegetation. N. Jf. J. JI. 

Manurial Experiments with Sodium Nitrate, Ammonium 
Salts, and Calcium Cyanamide. I’AnL Waoxeu, G. Ham.sxs, luid 
A. MCnzixoek [Bied. Zeitlr., 1908, 37, 966 — 086; from Ark devt. 
landw.-Gts., 1907, No. 129. Compare ihid.. No. 80). - The resnlt.s of 
experiments with cereals showed that manuring with ammonium salts 
produced 77% of the ifmoiint of grain obtained with correspoiiding 
amount.s of sodium nitrate, .and that 63% and 46% of the nitrogen 
applied as nitrate and as ammonium s.alt3 respectively wa.s recoveieil. 
In the case of sugar-beet and mangolds, the amounts of nitrogen 
recovered were 63% and 43%',. 

The lower results obtained with ammonium silt.s as compared with 
nitrate arc attributed to loss as ammonia, and to lixa'ion, both 
chemical and physical, of .some of the ammonia by zeolites. Chi) 
soils retain appreciable amounts of ammonia even after distillation 
with magnesia. It i.s suggested that .ammonia fixed in this nninnei 

e.scape.s nitrification. rii- 

Calcium cyanamide ha.s no injurious effect when .apjdied imiaeaia e ) 
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, sowing the seed if employed in normal amounts and evenly 
jf^tfjbuted ; its effect is, however, sometimes incr^sed by applying a 
week or two before &wing. Soils very rich iu humus or deficienji in 
lime should be limed before using calcium cyanamide. Experiments 
■iih oats, winter rye, and barley showed that the amounts of nitrogen 
' cvanamide utilised were 83, 87, and 69 respectively compared with 
sodiuin nitrate = 100. In the case of mangold.^, the result was less 
satisfactory, the amount of nitrogen recovered being 56% as compared 
with sodium nitrate. N. H. J. M. 

Manurial Experiments with Calcium Cyanamide. Aibeet 
Stctzeb {Bied. Zm.tr., 1908, 37, 422 — 423; from lU. landw. Zeit., 
1907 27, Hn- — I’ln'O experiments, under very unfavourable 
climatic conditions, on a raw, sandy loam in which o.ats and barley 
weio manured with ammonium sfilts, c.alcium cyanamide stickstoff- 
kiilk”), and sodium nitrate respectively, in addition to soluble phosphoric 
acid (50 kilos.) and potash (100 kilos, per hectare). Sodium nitrate 
gave the highest results, whilst calcium cyanamide gave, on the 
average, 84'0% of the grain obtained with nitrate. The results’ 
obtained with .ammonium salts were very variable. N. H. J. M. 

Efficacy of Calcium Cyanamide under Different Manuring 
Conditions. I. Namba and 0. Kanouata {llu.ll. Coll. Agr. Tokyo, 
1908, 7, 6.11 — 634). — In pot experiments with o;its and onion.®, it was 
found that rather higher yields were obtained when oalcinm cyanamide 
was employed in conjunction with double superplio.sphate than with 
(ii.sodium phospliate. Similai' results were obtained by Inamura 
(.ibstr,, 1906, ii, 891) with Brassica chineiisis. 

Fm-ther experiments with Brassica cltinensis and oats, in which bone- 
dust was used iu conjunction with aminoniiim sulphate and e.alciuiu 
cyanamide re.spectively, sliowed that the latter had no depre.=sing 
effect oil the availability of the bone-dust N. H. J. M. 

Actiod of “ Kalkstickstoff,” “ Stickstoffkalk," and Calcium 
Nitrate. Eouwe Sjou.ema and ,1. ('. dk KuvTEtt »e Wildt 
(Verslagen Landbouwkund. Ondcr:^oek. Rijkslandhouwfcroffitat , 1907. 
h'o. 2). — Calcium cyanauiide reacts with water, forming calcium 
hydroxide and the compound Ca(NiUiNIl).„ tlie latter being gradually 
decomposed by ctlcium hydroxide and cyanamide into the basic salt, 
('(N'CaOHjj, which slowly polyfiierises to dicyanodiamide. 

It is shown that the injurious action of calcium cyanamide on 
prinination is not due to lime as stated by' Immendorf and 
Thielebein (Fiihling’s Landw. Zsit., 1905, 54, 7 92), or to tlie gases 
produced from calcium carbide and phuspbide or to dicyAnodiamido, 
I'lit tliut it is due to the basic salt already meutioned. On the other 
luuid, dicyanodiamide was found to cause injury to mustard aud bnek- 
jvheat plants^ causing the edges of the leaves to become white, and in 
J)ige amounts to destroy them altogether. Injury to germination by 
t ie basic salt and cyanamide would probably not as a rule occur imdcr 
pracucal conditions. 
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The results of manorial experiments, in cylinders, i 


in whicli 


wlj 


were manured with sodium nitrate, ammonium sulphate, and c l ' 
nitrate showed that the relative gain in total produce ((ic- ’ 
straw) was as 100 : 91-9 : 115-9. Experiments with calcium cyauj 
gave conflicting results. N, H J tj'* 

Experiments with Bstsic Slag ammonia. IUcujus^t ip. 
Zentr., 1908, 37, 423 — 424; from Fiilding’s Landw. Zeit., 1906 
808). — The manuie contains; P. 1 O 5 (citrate soluble), 7 ’ 1 , 6 . 
ammonia, 6-77, and CaO, 25‘22% When stored for three 11101 , 1 ^ 
there was a loss of 1‘54% of nitrogen .as ammonia. Expedmen * 
with rye, cats, and grass showed that lower results W( re obt ’ J 
with the m.anure than with a mixture of erpuivalent anioiiiit.- 
basic slag and ammonium sulphate. X jf j yj 


Depression of Growth by Large Amounts of Oalcium 

C. Kaxomata {Bull. Coll. .lyr. Tik^d, 1908, 7, 597 607) —Jj 

f.and-cultm'e expcrinieiits, the yield of o.alswa 3 reduced 39",) by alteiitu 
the ratio CaO, JIgO from 1/1 to lOO/l, whilst in soiT theri^ was a 
decrease of 48 ’,') when the ratio was altered from 1/1 to 10 1 . 

SiniiUr lesults were obtained with rice, bailey, buckwheat, mustarj 
and onion. ’ 

An experiuient with buckwheat in which powdered magnosite was 
added in such (juantity to the soil injured containing au excess of 
calcium carbonate that the ratio Cat>/.MgO w,as changeil from 100/1 
to 100/100, showed a re.st.orat ion of favourable conditions, It is 
therefore not the absolute .luiount of calcium carbonate wliicli is 
injurious, but its relation to the amount of magnesium pre.sent. 

N. H, J. .M, 


Gypsum as a Manure. T. Takei-ciii (Bull. Cull. A</r. Tihjii, 
1908,7, 583 — 597). — A huge iiumherof pot experuiienta me ilesciibej 
in which pca.«, barley, oat.s. beans, rice, .and spinach were inanui'eJ 
with different forms of phos])hoiio acid and nitrogen without and with 
addition of gypsum. iixperiment.s were also made on the cftect of 
gypisuiu in presence of inagiie-ia alba. 

It is .shown that calcium sulphate is very bendicial when sodiimi 
nitrate is employed, or more generally wl cn any alkaline reietion is 
produced in tho .soil. In {irc.scnce of .supcrjdiosphdte or araaionium 
.sulphate, it tends to defire.ss the yiel9. 

L'alciura sulphate i.s also beneficial in the case of soils contaiuing an 
excess of magnesium, and may be employed with advantage in tin; 
case of spinach, for which calcium carbonate is unsuitable. 

. iV. H, J. .11. 


Absorption of Varying Amounts of Lime and Magnesia by 
Plants. . T. Takkcciii (Bull. Coll. Ayr. Tokyo, 1908, 7, 579—581)’ 
— Hats wt-re grown in (1) soil in which by addit on of (alciaia 
carlmn ite the ratio t'.iO ; .MgO was 10 : 1 , and in ( 2 ) a coutiol pot 
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containing soil having a ratio of about 1:1. 

were obtain6d . 

Leaves. 


The following results 
Roots. 


Fresh 

Crude 

ash, 

Per cent, in ash. 

Dry 

weight. 

Crude 

ash, 

Per cent, in aah 

weight,* 

grains. 

1 106‘3 
•2. 301-0 





per cent. 

CaO. 

MgO. 

grams. 

per cent. 

CaO. 

11 gO 

11-97 

18-82 

4-85 

4-4 

8-17 

32-31 

8-69 

12-43 

10-94 

* 

442 

Including 

i8-5 
the stems. 

9'45 

13-22 

6-66 


Xho greatest height of the plants of the two pots was (1) 92 and (2) 
108 and tbe number of shoots (1) 32 and (2) 42. N. H. J. M. 


Asronomioal Equivalent of Artificial Magnesium Carbonate. 
S Ka>’amori {Bull. Coll. Agr. Tokyo. 1908, 7, 609 — 612). — ^Tbe 
availability of artitiml magnesium carbonate i.s greater than that of 
the natural substance, owing to difference in compo.aition and to its 
more finely-divided condition. The results of pot experiments with 
oats showed that O'l— 0-6 gram of magnesia alba is agronomically 
equivalent to 5 grams of magnesite, and that larger amounts (in 2’5 
kilos of sand) reduced the yield. Similar results were obtained with 
barley. N. H. J. M. 


Top-dressing with Magnesium Sulphate. J. N. Zibkeb {Bull. 
GoU. Agr. Tokyo, 1908, 7, 613 — 614). — Application of magnesium 
sulphate, at the rate of 10 kilo.a. per hectare, to half of a plot which 
had received slaked lime at the rate of 10,000 kilos, per hectare 
increased the yield of barley 31%. N. H. J. M. 


Analytical Chemistry. 


. Apparatus for Testing Burettes and Pipettes ; also Mercury 
Measuring Tubes. O. von Spindler {Chetn. Zentr., 1908, i, 
1419 — 1420; from Schweiz. Woch.Chem. Pbarm., 1908.48, 145 — 148). 
—A modification of tho Ostwald pipette. Tbe burette to be tested is 
placed on the long arm of .a U -slurped tube, whilst on the shorter arm 
is placed a standard graduate^ pipette. Both arms are fitted with 
glass stopcocks ; a third stopcock at the bottom serves for the purpose 
of emptying the apparatus, and a fourth one regulates the supply of 
liquid contained in a r-eservoir, from which the apparatus is filled. By 
proper regulation of the stopcock, tho burette to be tested is filled 
with water up to the top mark, whilst the calibrated pipette (moist 
inside) stands at zero. Any quantity of liquid running from the 
burette through the U-tube can be read off in the stant^ard pipiette. 
In the case of a mercury measuring tube, it may be arran^d so that 
a given volume of mercurv forces the same volume of water into the 
burette. ' L. de K. 

VOL. XCIV. ii. 42 
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Circulation Burette. Gustav Mullee [dum. Zeit., 

532), — An ordinary burette is surmounted by a .closed stopnev j 
reservoir which is fused on tc^a large double bored glass tap in snd, 
manner that a liquid may pass through the smaller bore of tlie ' 
to the burette, 'while at the ^me time the displaced air passe' 
through the second bore of the tap to the top of the closed reservoir* 
In this manner, the burette may be re-filled withuiit opening to th 
atmosphere. To allow the burette to deliver the contained liquid a 
additional small hole, communicating with the outside, is bored in' the 
large tap. J. y. E, 


New Gas Analysis Apparatus. Raymond Ross and Jonv p 
Leathek {J. Soc. Chem. Ind., 1908, 27, 491). — The apparatus consist- 
of a measuring bulb surrounded by a water jacket ; it is provided with 
a thi'6 '-w.ay tap and connected by flexible tubing with a mercurv 
reservoir and also with an 800 mm. graduated tube. The measuring bulb 
communicates with eight absorption pipettes by means of a capillary 
provided with specially designed taps. The construction of those is 
shown in the diagram. 

By raising the mercury reservoir, the measuring bulb and the whole 



of the connexions are filled with mercury, which is allowed to flow 
through each tap in turn until the small glass cupss are about half 
tilled. The reservoir is then lowered so that the mercury falls to the 
mark on the measuring bulb. The barometric firessure is now read 
off in millimetres, including the pressure of aqueous vapour, siiflicieDt 
w.ater for this purpose being intioduceel with tiie inei.'ury. The 
barometer tube is sliut off and tho*measuring bulb re filled with 
meremry, the gas to be .analysed being introduced and brought exactly 
to tlie mark at atmospheric |ire.s.sure. To introduce the gas into the 
required absorption pipette, the mercury reservoir is raised, and the 
iiieicury in tlie capillary eoniiectiug tubes driven forward into the cups 
until the gas Just reaches the three-way tap. The small tap is then 
closed, and the absorbent is driven up until it fills the bore of 
The tap' i.s next turned so as to allow the gas to enter the pipette. \ cn 
the absorption is eompletc, the process is reversed, the gas being swep 
through the capillary tube into the measuring bulb by means ° 
mercury in the cup. The mercury i.s again brought to the mai n> 
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the ineASuring bulb, connexion with the millimetre tube having been 
re-estaoliehed. The reading, multiplied by 100 and divided by the 
first (“ barometric”) reading, gives the percentage absorption. 

W. P.S. 

Metanil YelTow; its use as % Selective Indicator. Ernest 
Linder (*7- *^ 00 . Chern, fnd.j 1908, 2f7, 48o — 488). — Strips of filter 
paper wbieb have been dipped in a 01 solution of metanil yellow (the 
soiiam salt of diphenylaiuineazo m-benzenesulphonic acid) and then 
dried, are coloured violet when exposed to gases containing vapours of 
mineral acid.s, whilst they are unaffected by sulphur dioxide, chlorine, 
hydrogen • sulphide, or acetic acid. The colour change takes place 
within'two minutes in an atmosphere containing 0 016 grain of HCl 
per cubic foot ; with a longer expo.snre, the limit would probably be 
extended, as the effect appears to be cumulative. Moisture inhibits 
the formation of the violet colour, but solutions may be tested for the 
presence of mineral acid by placing a drop of the solution on a str ip 
of the praper and re-drying the latler at a temperature of 40°. Free 
mineiul acid in vinegar may be detected in this way. ^Y. P. S. 

Estimation of Water of Hydration in Cellulose Materials. 
Gael G. Schwalbe (Zeilsch. anyew. Ckem., 1908, 21, 1321 — 1323). — 
Distillalion with toluene or petroleum and measuring the layer of 
water in the distillate gives unsatisfactory results. The water of 
hydration may, however, be determined indirectly by hydrolysing the 
cellulose material and estimating the dextrose formed, for only 
hydrated cellulose is inverted comparatively rapidly. Three grams of 
the material are boiled with 250 c.c. of Spi, sulphuric acid tor fifteen 
miiNites in a reflux apparatu.', the requisite amoutrt of alkali is added, 
and the solution is titrated with Feltling’s solution. L. de K. 

Volumetric Process for the Estimation of Chlorates. 
Edmixd Knecht {J. Hoc. CIccm. hid., 1908, 27, 434—437). — In the 
method described, titanous ehloiide solution is employed as a reducing 
agent. The reaction proceeds according to the equation fiTiClj-t- 
KCIO;, -P 6HC1 = finely 4- KCl 4- 3 H. 2 O, and the e.stimation is carried 
out as follow.? : 50 c.c. of standardised titanous chloride solution are 
run into 0 c.c. of concentrated hydrochloric acid contained in a conical 
flask through which a current of carbon dioxide is passed. Ten c.c. of 
the chlorate solution under exairJtiiatiorr are thetr added, and, after the 
lapse of three .minutes, potassium cyauate is added, and the excess of 
titanous chloride is titrated with standardi.-ed iron alum solution. All 
the values being based on an ir6n standard, the calculation is simple, 
tor six atoms of iron are equivalent to one molecule of chlorate. 

W. P. S. 

Detection of Potassium Perchlorate in Potassium Chlorate. 

Klobbie and H. L. Vissek {Vhiirm. Wcckhlad, 1908, 46, 
presence of potat^siuiu perchloiate in potassinin 
. orate can be detected by slowly evaporating an aqrreous^olution of 

e ruixturo with a trace of potassium permanganate on a rflicroscopic 

e, he appearance of the mixed crystals being very characteristic. 

A. J. W. 

voL. xciv. ii. 1 - 
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Apparatus for. the Estimation of Sulphur in Iron and 
Steel. Edg. EaymoSd {Bull. Soe. chim. Bdg.,^ 1908, 22, 181 
— A combination of* von Reis’s generating flask (round-bottomed 
•with side tilhe, and fitted with separating funnel) and Heinz-Kowictis 
absorbing apparatus (cylinder and worm tube). 

The absorption tube hasnowbfen fitted with a tube carrying ^ 
which also serves the purpose of a funnel through which the folntion 
of bromine in hydrochloric acid is introduced. There is ,il.so a small 
horizontal outlet tube, which is afterwards connected to-a long tube 
destined to cany off the obnoxious bromine fumes. 

The gases given off on dissolving the sample in dilute hydrochloric 
acid are first pa>sed through an empty bulb and then through the 
absorber. The last trace.? of hydrogen sulphide are removed by a 
current of carbon dioxide. The sulphuric acid formed is then estimated 
as usual. b. de K. 

Sodium Peroxide in Certain Quantitative Processes, 8 asiuei 
W. Pabr (/. Amer. Chem. Soc., 1908, 30, 764 — 770). — iSul/Atur (ami 
Arsenic) in Byriltc Ores Ctf Iron nnd Copper. A mixture is made of 
10 grams of sodium peroxide, 0-5 gram of potassium chlorate, and 
0'5 gram of benzoic acid (by careful shaking). 0-25 dram of the ore is 
then carefully mixed with the reagent in an improved Parr bomb, where 
it is ignited b.y means of a red-hot nickel wire. The fu.sed loaes 
contains the sulphur as sulphate. Sulphur in Coal, Coke, dsAes,— The 
same process is applied, but in the case of coal and coke, O'o gram 
should be taken for analysis, and the benzoic acid be omitted from lbs 
mixture. Sulphur in indiaruhber. — 0*1 Gram of the sample is burnt 
with the mixture containing O'.! gram of benzoic acid. Halofm, 
Sulphur, dr,, in Organic Compounds.— Insteod of the above mixture the 
following one is used : 10 grams of sodium peroxide and 1 3 grams 

of “ boro-magnesium ” mixturo (five parts of boric acid, font' parts of 
potas-siunr nitrate, ouc part of ntagnesium, all in fine powder), and 

0-3 O'O gram of tire organic compound is taken for analysis, The 

fused mass contains the halogen and the sulphur. The same iirixtiire 
also serves for the cstim.ation of carbon in carborundum. The fused 
mass contain.? the carbon as carbonate. L, i)E K. 

The Estimation of the Total Sulphur in Urine. -4 ricb 
Konscusoo (I’jluger's Archiv, 190?, 123 , 274-378) -When t o 
organic matter in itriuc is oxidised witlr nitric acid alone, ani e 
suUrhur Is precipitated as sulpbatcby barium chloride, the results 
ohtained are too low. This i.s probably -due to loss of sulphuii 
acid b)i volatili-sation. Jictter results are obtarned it potassium 
nitrate is added to the mixture of urine and fuming nitric HCid. 


Use of Pbenolphthalein as Indicator i*' .°J 
Acids ii\ the presence of Sulphurous iiiiil-lt 

Pozxt-EsCoT (Bull. Assoc. Chim. Suer. Bkt., 1908, 25, ^ 

is .shown that, employing phenolphthalein as normal 

sulphuric acid solution remains the sasie after the a 



analytical chemistry. 


629 


fOfliuiii sulphite as it was before the addition, and consequently this 
iodiculor may be used in the presence of sulphurous acid in spite of 
statements by other observers to the contrary. YY. P. S. 

Bstimation of Nitrogen by Dumas’ Method: ' H. Leemann 
{Ghm. Zeii; 1908, 32, 496). — The fihrbon dioxide used to expel the 
air from the combustion tube is generated in a separate tube by 
heating sodium hydrogen carbonate. Between this and the combustion 
tube is interposed a tube Btted in the middle with a three-way cock. 
When the supply of carbon dioxide must be temporarily stopped, the 
stopcock is turned through 90“ and the carbon dioxide still being 
evolved escapes through a mercury valve. 

When the combustion is over, the sodium hydrogen carbonate is heated 
again, and the stopcock turned into its original position. L. db K. 

Estimation of Phoaphorue in Phosphorieed Oils. Emil 
WOk.xeii 1908, 53, 398).— Five grams of the oil are 

treated in a 500 o.c. Jena flask, drop by drop, with 5 c.c. of fuming 
nitric acid, and, when the first violent action is over, a gentle heat is 
applied. Ten o.c. of a mixture of equal volumes of sulphuric acid and 
nitric acid arc then slowly added, aud the heating continued until the 
charring action of the sulphuric acid becomes visible. Nitric acid is 
now added until the violent evolution of brown fumes diminishes. If 
charring occurs again on heating, more nitric acid should be added. 
Finally, the whole is heated until sulphuric fumes appear, a few more 
drops of nitric acid being added if necessary. 

The residue, when cold, is boiled with 20 c.c. of water, and the 
phospborio acid formed estimated by Neumann’s process (precipitating 
with ammonium molybdate and ammonium nitrate, dissolving the 
yellow precipitate in excess of Xj2 sodium hydroxide, boiling off the 
ammonia, and titrating the excess of alkali with Y, 2 acid, with phenol- 
phthalein as indicator; 1 c.c. of alkali = 05536 log. of phosphorus). 

L. DE K. 

Estimation of Phosphorus in Phosphor-tin. Willum 
Gemmell and Sydney L. Archbutt {J. Soc. CItem. Ind., 1908, 27, 
427 — 428 ).— The following process, in which the phosphorus is evolved 
as hydride and the latter absorbed and conceited into phosphoric 
acid, is stated to give trustworthy re-sults in the estimation of 
phosphorus in phosphor-tin. From 2 to S grams of the sample are 
placed in a 500 c.c. flask provided with a two-way tapped funnel 
and a delivery tube. The gas is absorbed in a set of three Drechsel 
bottles, the first two containing a depth of about 0'25 inch of 
bromine, tovered by bromine water, and the third, bromine water only. 
Iho air is first removed by passing a cuirent of carbon dioxide through 
re apparatus for five minutes. Concentrated hydrochloric acid is 
htn introduced, the contents of the flask are heated gently until the 
action has practically ceased, and finally boiled. Carbon dio.xide is 
Lex pas.sed through the apparatus for a further five luiuutes to drive 
any remaining traces of evolved gases into the Drechsel bottles. The 
en ea s of the latter are then transferred to a beaker, boiled to 

43 - 2 
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remove the biomihe, and the phosphoric acid i.15 precipitated 
ammnnium magnesiura phojpliate. If arsenic he present in ti* 
sample, it is estiinated with the phosphorus and separated subsequent! 

"'■P. S 


Qualitative Analysis of “Phosphates and Other Halt 
Soluble in Acids. H. Caron and D. Raquet (Bull, Soc. chim., 1905* 
[ivj, 3, 622 — 626). — A critical re.'Ume is given of some of the methoii- 
at present in use for the analysis of the group Iff precipitate 
when this contains pliosphates or other salts soluble in dilute acidt 
and a new method depending on the use of sodium dioxide ' 
described. ‘ 

The precipitate is suspended in 10% sodium carbonate solution, a little 
sodium dioxide added, and the solution boiled for a few seconds. After 
this treatment, the .■■otulion will contain any aluminium, clnouiiuu, 
xinc, or uranium that may be present in combination with sodium ng 
al^ the acids (osalio, phosphoric, boric, kc.), whilst in the precipitate 
will be found manganese (as the hydrated dioxide), ii on (as pliospbatel 
and any alkaline-earth compound.s, the latter being solulde in ace ic 
acid, by means of which they can lie separated from the mangane.ge 
and iron. Nickel and cobalt should not occur in the group HI 
precipitate in pre.sence of excess of ammonia, but if they do, the cobalt 
will, after this tieatnient, occur as the brown oxide and be insoluble in 
acetic acid, whereas the nickel will be in a form soluble in this ndd, 
A table showing the schetue of separation is given in the original. 

T. A, H. 


The Reactions of Urine. L. \>is. Jkmm (ZeiUch. physiol. Clmi, 
1908, 55, 481 — 504). — To determine the acidity of the urine, the 
latter was titrated with sodium hydroside solution (1) in preseuceof 
pheuolphthalein alone, and (2) in the pre.sence of phenol phthalein after 
addition of calcium chloride. The pho.sphoric acid was also e.stimated. 
The phosphaie.s are pre-ent in the form of diacid .salts. If A rppreserts 
the acidity, x the phosphates present as Na.,HPOj or K.,HP0j, i/, 
phosphates present as calcium phosphate, and s those fireseiii as 
magnesium phosphate, and a lepreserit.s the acidity duo to other sub- 
stances, then Af| paciility due to direct titration) = fi -fx-f I Jy-l- l|r. 
The aridity determined aficr addition of calcium chloride, Jcj=i 
ft -P 2x -P 2y -P 2s. Now 2x -p 2y p 22 = rngP^Oj/fl and Ac = Acj -PjO; il. 
By three .sets of deteriuination-s, therefore, the aciuity due to the 
diacid phosphates .and the 01 her acidily can be determined. 1 01' the 
theory of tlie method by means of which the results are arrived at, 
reference must be made to the original paper. S. B. S. 

Estimation of Carbon in Steel, Ferro-alloys, and Plumbago 
by means of an Electric Furnace. Charles M. Joussox (/. Amer. 
Chum. A'or., lUi'S, 30, 773—779). — The sample contained in a clay boat 
is heated inside a steel combustion tube in a current of oxygen, the 
source of heat being a ()uartz tube wound with Hoskins’ resistance 
wires. .Some alloys, sucii a.s ferro-chi'oiue, ferro-boron, A'c., require an 
addition of red lead to facilitate the oxidation. For details, the 1 »» 
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tralion in original paper shoaliLbe consulted (also compare 
Abstr,, 1006, ii, 630, as to weighing apparatus and purifying train). 

. L. DE K. 

A Nexy Catalyst in Organic Combustion according to 
tlie Carraaco Planoher Method. Oreste Carrasco and E. 
BelloM Chim.y 1908, [vi], 27, 469 — 473. Compare 

Abstr, 1906, ii, 2oO, 201). — Instead of mixing the substance to be 
burnt in a current of oxygen with copper oxide or lead chromate,- use 
is made of platinised, powdered, unglazed porcelain (“ biscuit plating ”). 
This is prepared as follows ; 

Unglazed porcelain is broken up into powder and passed through a 
sieve having eighty me.shes per cm., and then through another having 
400 meshes per cm. The mass remaining on the latter is washed, 
heated with aqua regia, again washed, and then calcined. Fifty gratns 
of the “ biscuit ” are heated on the water-bath with a solution of 1 gram 
of platinum tetrachloride in 20 c.c. of water, and, when perfectly dry, 
an excess of solution of ammonium chloride is added. After six hours, 
the clear liquid is decanted, and the ina.ss dried and ignited in a 
platinum crucible. The platinising process is then once more repeated. 
It is advantageous also to platini-e the interior tube of the combustion 
apparatus, which also is constructed of unglazed porcelain. 

L. DE K. 

Detection of Small Quantities of Carbon Monoxide in Air. 
Ji'LES Ogier and Emile Koiin-Abuest (Ann. Chun, anal., l508, 13, 
169—173), — The air is introduced into .a graduated tube connected 
at its lower end with a mercury re.-ervoir. The upper part of the 
tube is surrounded by a water-jacket, and contains a platinum spiral 
which can be heated by means of an electric current. After the air 
has been introduced and its volume measured, the platinum spiial 
is broiiglit to a red heat, then allowed to cool, again heated, and 
so on until no further contraction in the volume of the air takes 
place. The pressure and temperature are adju.ated before taking the 
dual reading, and the contraction observed conesponds with half 
the volume of carbon monoxide present. The ignited air is then 
treated with potassium hydroxide in order to absorb the carbon 
dioxide formed ; the contraction observed is equal to the volume of 
the carbon monoxide. This second manipulation is necessary in case 
hydrogen is present in the air under examination. Should the air 
contain hydrocarbon gases, these must be removed previously in the 
usual way. 

Carbon monoxide and dioxide may bo estimated in one portion of 
air by passing a large measured volume of the latter through a 
series of ve.ssels containing conci ntrated sulphuric acid, and pumice 
and sulphuris acid, then' through weighed potash bulbs, and tioally 
t loiigh a tube containing iodic acid and suriounded by’ a steam 
jacket. The carbon dioxide is absorbed in the potash bulbs, whilst 
t e iodine^ liberated by the action of the carbon monoxide on the ' 
10 1C acid is collected in potassium iodide solu'ion and titrated. A 
current of pure air is employed to drive the sample of air thiough the 
apparatus. ^ ■... p 
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Detection of SroaE .Quantities of Carbon Monoxide • 
Air. Jble§ Oqier and E.-Kohn-Abeest (Awn. Chim. nnal. ions'' 
13, 218— ^224).— The detection is based on the well-known action 
carbon monoxide on diluted defibrinated blood and subsequent stip .f 
scopie examination after treating with 'ammonium sulphide 
volume of air passed before a reaction is obtained gives an idea * 
to the quantity of carbon monoxide present. *** 

The improvement made by the authors consists in the fact that 
the air is first deprived of oxygen by means of a solution of sodiiim 
hyposulphite. L de K™ 

Universal Volumetric Method for the Estimation of 
Magnesium. Fernand Repiton (Chem. Zentr., 1008, i, 1,329. 
Mon. Sci., 1908, [iv], 22, i, 33—35). — The solution is evaporated with 
excess of nitric acid, the residue is taken up with nitric acid and 
should phosphoric acid be present, . exce.‘8 of ammonium molybdate is 
added and the precipitate washed with ammonium nitrate. The 
filtrate is treated with nitric acid, neutralised with iuiimoiji,i and 
evaporated to dryness. The residue is dissolved in dilute nitrie 
acid and introduced into a measuring flask. A known rolmne of 
standardised triammonium phosphate, 2% of citric acid, and ammonij 
are added, and, after twenty-four hours, the flask is filled up to the 
mark with ammonia and jvell shaken. An aliquot part of the filtrate 
is then titrated with uranium solution for pliosphorie .acid. The 
difference in ' phosphoric acid added and -found represents the 
magnesia. 

In the absence of phosphoric acid, the treatment with molybihiteis, 
of course, superfluous. . L. de K 

Separation of Magneeium from the Alkajis by Alcoholic 
Ammonium Carbonate. Frank A. Goocii aud Ernest A. Eddy 
(Amer. J. Sci., 1908, [iv], 25, 444 — 448*). — A modilicalion of 
Schaffgotseh’s process [Annalen, 1857, 104, 482). The solution 
containing about 0'25 gram of the mixed salts is diluted to 50 c.c, 
and 50 c.c. of absolute aleoLol are added. The magnesium is now 
precipitated by adding 50 c.c. of s-atiuated norniii! airimoniiim 
carbonate solution containing 50% of alcohol, and the whole is left 
for twenty minute.s, stirring every five minutes, ^he precipitate is 
collected, washed with the ammonium carbonate sohition, diied, 
ignited, and weighed as magnesium oxide. 

If the amount of alkali salt.s is very large, it is advisiihle t» 
redissolve the precipitate, after decanting the clear liquid, in the 
smalle.st po.ssible amount of hydrochloric acid, and to throw down once 
more with the precipitant. I- de Iv. 

Volumetric Estimation of Zinc. George C. 8to.ne { J . 
Chem. Soc., 1908, 30, 904 — 905). — A criticism of the paper by Keen 
on thi.s subject (this vol., ii, 431). The method giv'en for standai dising 
■ is complicated find untrustworthy. The best way to prepare a linc 
solutiou of known strength is to dia.solve some zinc in dilute hydro- 
chloric acid, leaving some of it undissolved, and then dilute wifli 
* ami Zritsch. anortj. Chnn.y 1903, 58, 427 — 432. 
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so as to have about 5 grams of the rpetal per litre. The zinc 
? tlicn estimated in a definite portion of the liquid as pyrophosphate. 

■ L. DE K. 

Accuracy of the Colorimetric Hetimation of Lead. H. W. 
WoDDBTRA {Ziitich. atiorg. CItem., 1908, 58, 168 — 175. Compare 
Kiihn Abstr., 1906, ii, 493). — The colorimetric method for the 
estimation of small quantities of le.ad by comparison of the colour 
of the sulphide in colloidal solution with that of a corresponding 
solution of known strength, used by several previous investigators, has 
been tested with fairly satisfactory results, but tho presence of iron 
ig a source of inaccuracy. It is important that the amount of 
electrolyte in the tubes should be the same. To avoid the lengthy 
evaporation after the first precipitation of the sulphide, Kiihn’s 
method of getting the sulphide into a form suitafble for filtration' by 
slmkin" with finely-divided^ aabe.stos was found satisfactory, but 
barium chloride is preferable to sodium nitrate for coagulating the 
precipitate. After filtration, the sulphide is dissolved iu hydrochloric 
acid, evaporated to drynes.s, the sulphide reprecipitated, and the 
prooe.s.s repeated. Finally, the chloride is dissolved iu water, 10 c.c. of 
potassium hydroxide and of a saturated solution of hydrogen sulphide 
added, .and the comparison made. 

This method gives more accurate result with small quantities 
(0 05 fflv.) of lead than the volumetric method given by Kiihn (loc. oil,). 

G. S. 

Estimation of Lead in Lead-Tin Alloys. Siecimuxd Holzsiaxn 
(Flam. Zentr.-h., 1908, 40, 417 — 422).— About 0 5 gram of the alloy 
is repeatedly oxidised with strong nitric .acid in a 200 c.c. platinum 
crucible with tlie*usual precautions and evapor,ated to dryness. The 
residue is treated with 150 c.c. of 10 (vol.) ‘',j nitric acid and, without 
removing the tin oxide, submitted to electrolysi.s, a platinum dish of 
about half the size, the outer surface of which has been exposed to a 
sand blast, serving as electrode. The current should be a weak one, so 
as to avoid evolution of gas as much as possible. The lead separates 
as peroxide, anB is weighed as such, the last traces of moisture being 
removed by genyf heating the inner side of the dish, I., de K. 

Detection of Copper and Iron. Marcel Delepixe [Bull. Soc. 
dam., 1908, [iv], 3, 652 — 654). — The method depends on the pro- 
duction of an intense coloration when a solution of .a dialkyldithio- 
carbamate is added to a solution of a salt of either of these metals in 
water. The coloured substance proilucod is extracted with benzene, 
and the residue left on distilling off the solvent is di.ssolved in two 
drops of nitric acid and then ignited. To this residue one drop of 
mtiic acid is added, which dissolves the copper oxide, but leaves the 
ferric oxide. A few drops of water are added, and the solution 
decanted into a small vessel, carefully evaporated to dryness, and ii 
drop of a solution of an alkali dialkyldithiocarbamate added, when. 
1 copper is present, an intense yellowish-brown coloration is produced. 

e residue of ferric oxide is fused with a minute portion of potassium 
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hydrogen sulphate, and to. the fused ma.ss, when cold, two drop.s of a 
tion of an alkali dialkyldithiorarbamate are added and then ether; oa 
f habing, the ether develops a pink tint if iron is present. In dealing 
with solid matter, the latter is incinerated, the ash, diseolred iS 
nitric acid, is re-ignited, and the residue so obtained is treated a, 
described above. The most convenient reagent to employ i,s a solution 
of a dialkylamine dialkyldithioearbamate, which can be made bv 
simply mixing the appropriate dialkylamine with carbon disuljihido. 
and diluting to at Ic.ast one per cent, strength with alcohol or water, 
touch a reagent will detect 1 part of copper in 1,000,000 of solution. 
Colorations are also produced with nickel and cobalt. T. A-. H. 


Volumetric Estimation of Copper. Geokoe S. .T.niiisoy, 
T,. H. Levy, and Hesry L. Wf:i,i,s (•/. Chmi. .Soc , 100.'?, 30, 
760— Td'y — The siflph.ate solution obtained from the ore in the usual 
manner is nearly neotmlised with ammonia, sulphurous aciii is added, 
and, after heating to boiling, the copper is precipitated with annncminnL 
thideyanate. The filter containing the washed precipitate is placed in 
a bottle containing 5 ex. of chloroform, 20 c.c. of water, and ,10 c.c, 
i.f hydrochloric acid. The liquid is now titrateil, with^-coirstant 
shaking, with standard solution of potassium iodate (11 '784 grams 
jier litre'; 1 c.c. = 0 002 gr.im of copper) until the violet colour of the 
chloroform noticed at firs^|.suddeiily disappear.s. L. tie K. 


Rapid Method for the Estimation of Mercuric Salts in 
Aqueous Solution. Sauoei. G. LiVERSEnoE (Anafi/st., 19(18, 33, 
oi7_2l8).— The method de|iends on the solubility of meremk iodide 
I'n ether, and i.s particularly applicable to the estimation of .small 
quantities of, mercurv, as, for in.slance, iu the “Hqnor lirdrargyii 
perchloridi” of the Pn:»rmicop.eia. Twenly-fice c.F. of the iiificiiry 
.solution are placed in a .separating funnel, and pota.ssiuiu iodide 
solution is added, drop by drop, until no find her precipitate i.i 
produced • a large p.\ecss must be avoided. A few drops of plio.sphoric 
acid solution are next added in order to reduce the .solvent action o! 
the excess of potassium iodide on the mercuric iodide, and the mixture 
is then extracted tlirce times with ether, using abobfc oU c.c. each 
time The ethereal extracts are washed with water.evnfioiated m a 
weighed flask, and the residue of mereurie i idide, after l.ei.| dried at 
100“ is weighed. 

Acidimetric Estimation of both Jilercury Component m 
Mercury Oxycyanide. l'-R«i.s Ltum i ■ 

435-4,16).— 0-3 Gram of (he i,iiit.ple is di.ssolred in ‘'j'- j 

water containing n'5 gram of sodium chloride, and, when d, titia 
with iV/TO hydrochlm-ic acid, using 1 to 2 drops O'""’ ’?,! ' of '’aid'u 
as indicator. This gives the mercuric oxide only; 1 c.c. 

” rftf “gfL-s of potassium iodide and 100 to 125 me 

now .added, by which neutrality is restored, “"'I ^ Jj = 

repeated. 'J’he result represents the mercuric cyani t , 

0-0126 gram of Hgt'jNj. 
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Detection of Manganese and Chromium ii> the presence 
of each other. William J. Karslake {J. Amer. Chem. Soe., 1908, 
30 903).— To the cold dilute nitric or sulphuric acid solution of the 
rniit"!® are added 1 to 2 c.c. of silver nitrate reagent and then 
■J to 5 grams of potassium persulphate, and the whole is heated until 
practically no more oxygen is evolved. The manganese and chromium 
are thus converted into their respective acids, the permanganate 
colour showing itself first. In order to detect the chromium, the 
colour of which is ob-scured by the permanganate, the liquid is cooled 
and shaken with ether or acetic ether and exce-«s of h3-drogen peroxide ; 
tlie permanganate is decomposed, and the perchromic,acid formed 
dissolves in the ether with a blue colour. L. de K. 

Oxidising Power of Sodium Peroxide ; its use in Quali- 
tative Analysis. DaxieL F. C.\lihne {J. Amn^. C'hem. Soc., 1908, 
33 770 — 773). — Sodium penoxide in alkaline medium is reiflinmended 
for the detection of chromium in presence of iron and .aluminium. The 
CLiidation, however, goes as far as the peichronmte t^tage, and therefore 
the usual confirmatory test with lead acetate is not obtained until the 
liquid has been heated so as to reduce the perchromio acid. 

L. DE K. 

Simultaneous Qualitative Test for Nickel and Cobalt. 
HtHM.tNX Gkossman.v and Walter Heilborn' {Ber., 1908, 41, 
lg7fi — ISSO. Compare Grossmann and Schiick, Ab-tr., 1906, ii, 903 ; 
1907, ii, 582). — 'I'he presence of both nickel and cobalt may be detected 
■ffilh corlainty b)' the following test: the solution to be examined is 
concentrated, freed from a Urge e.xces.s of .acid, treated with an excess 
of ammonia, and then with 10 — 20 o.o. of a HFc sn-crose solution ; 
a siiflici'ent qinagtity of a solution of dict’anodiainidino sulphate is 
added, and finally sodium hydro.xide. Tlie nickel present separates as 
, a yellow, crystalline f.recipitate of nickel dicyanodiamidine, leaving, in 
the pre.sence of cobalt, an iidense red or reddish-violet solution. 

W. II. G. 

Estimation of Nickel. M. E.mxiani:kl Fcizzi-Escot (.(nti. Cliim. 
anal, 1908, 13. 186*). — Areply tothecritici .sm of Gro.'Sman and Schiick 
(this vol, li, 2.3IJ). Ihe author jmints out that he has laid stress on 
the fact that the separation from cobalt is aceoiiifianied by the forma- 
tion of the double molybdate, and that he has already indicated the 
means to be taken to prevent the precipitation of blue cobalt 
molybdate. He has never claimed tint the molybdate process is 
capable, of estimating meie traces of nickel in the presence of colnlt. 

W. P. S. 

Rapid Estimation of Nickel in the presence of all Elements 
of Groups 4, 5, and 6. Al. Emmaxhel Pozzi-Escot Chim. 

ana/., 1908, 13, 215 — 216). — The solution hs concentrated to a small 
bulk, and, after neutralising the excess of acid, a large excess of a 
so iition of ammonium molybdate is added, also a little ammonium 
: 1 oride. The whole is heated to 60 — 70'^ and well shaken for a few 

• and Sor. rhim., 190S, [iv]. 3, r;,i. 
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minutes, when itis suddenly cooled. The precipitate, which contains 
the nickel, ia washed with saturated athmonium chloride solutio,, 
then boiled with water and eiscess of ammona for afew minutes iii 
the nickel is dissolved, and thus separated, from a.n^ iron, chromium 
manganese, and aluminium. If it is feared that the’ precipitate st'll 
retains nickel, it may be redissolitfed in hydrochloric acid and aoai 
treated .with ammonia in excess. • ” 

The united ammoniacal filtrates are boiled with potassium hydiosidj 
to expel the ammonia, and a little bromine is added to perosidise the 
nickel, which is then washed, redissolved in hydrochloric acid an,i 
finally deposited by electrolj'sis. I, 

Stannometrio Eatimatioii of Alkali Vanadates. T. WAnyvin, 
and B. Mdivani (Bull.Soc. chim., 1908, [iv], 3, 626 — 628 ; Ann. clim 
anal., 19(^, 13, 2%9). — The method depends on the reduction of 
vanadic acid by stannous chloride in presence of aciils, I'lie ijjjj 
results are obtaine4 with a solution containing approximately 2% of 
stannous chloride and standardised against a solution of iodine of 
known strength. As indicator, ammonium molybdate, winch mves a 
blue coloration with mere traces of stannous chloride, is used, drops of 
the indicator being placed on white porcelain. The re3ult,s nre equally 
good in presence of hydrochloric or sulphuric acid and in either hot or 
cold solution. T, A. H, 


Electrolytic Estimation of Antimony. 0. Scheex {^eiisck 
Elektrockem., 1908, 14, 257 — 2C3). — -The electrolytic deposition of 
antimony from a solution containing sodium sulphide and potassium 
cyanide has been said to yield too high re.sults. Sodium sulphide 
(SO c.c, ;D TH) and potassium cyanide {30c.c. ; 30%) are mixed with the 
neutralised antimony solution, the mixture diluted to 140—150 c.c,, 
and electrolysed in a platinum basin with T2 to T3 amperes at 
60 — 70°. The voltage must not exceed 1 ’7 volts. The results obtained 
are too high with a thickly platinised basin, with wire gauze cathodes, 
and with rotating electrode.s; on the other hand, perfectly correct 
results are obtained with a poli.shed ba.sin (using not more than 
OT gram of antimony) and with a very slightly etched or platiiiLscd 
basin, using up to 0'2 gr,am of antimony. A barge exces.s of sodium 
liydroxide or too high current dcn.sity also leads to incorrect results. 
On a rough surface, the depo.sit is formed mo.st quickly on the highest 
pioint.'', and so the depre.ssions are bridged over and enclosures of 
,'Olution are formed which cannot he removed by washing. T.'E. 


Electrolytic Estimation of Antimony. Ehnst C'oiiex {ZeibA. 
Eleklrochem., 1908, 14, .’iOl), — The error in the electrolytic estimation 
of antimony ha.s been shown by Dormaar (.Abstr., 1907, ii, 200) and 
by Foerster and M’olf (tin/., ii, 508) to be due to oxidation of the 
antimony, and only to a very small extent to enclo.suie.e of mother 
liquor, as .Schfien sujiposes (preceding abstract). 


Volumetric Estimation of Antimony. A. Kolii and 8. Fokiihsl> 
(Eeiluch. anorg. Chtvt., 1908, 58, 2()2-~208).— In the light of the 
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•csults described by the Authors (this vol., ii, Si99), it is pointed out 
liat antimony, in the form of untimonic acid, can be titrated accurately 
(he iodine-thiosulphate method when the hydrochloric acid and 
lotassium iodide are used in sufficient concenti’ation ; 20 — 25 o.c. of 
cid 1 '125, and O'S — I'O grams of the iodide give good results 
vhen the total volume is 100 c.c. It is fuither of advantage to use air- 
lee reagents. ^ 

When metallic antimony is dissolved in aqua regia and the excess of 
utrio acid removed by evaporation, this volumetric method gives 
esnlts which are about 1% too low, owing probably to incomplete oxida- 
ion of the antimony. Accurate results are obtained by the following 
ioniewliat complicated method. .The metal or a compound is dissolved 
n aqua regia or in bromine and hydrochloric acid, the nitric acid or 
jromine removed by evaporation, the .solution diluted, the antimony 
irecipitated as sulphide, the latter dissolved ^ dilute^potassiiim 
ivdroxide, and the mixture oxidised by hydrogen peroxide, first in 
lilute and then in strong alkali ; the solution is then made strongly 
icid with hydrochloric acid, potassium iodide added, and the titration 
■ompicted in the usual way. G. S. 

The “Hydrogen Nu^iber” as a means for determining 
Tnsaturated Organic Compounds in a manner similar to the 
iodine Numbers of Hiibl and Wys, Skrgius Fokin (/. Kuss . 
f'hjs. diem, Soc., lOOSj^ 40, 700 — 700). — 'I'he author delines the 
‘hydrogen number” of an organic compound a.s the number of c.c. of 
lydrogen at 0° and 760 mm. pressure absorbed by one gram of the 
'ompoiind. For carrying out the test, the author has devised an 
ipparatus consisting of a distillation flask (50 — 150 c.c.) having a 
■mall beaker fused inside on the bottom and connected by means of 
lie side-tube to'a gas burette and a gasometer containing hydrogen, 
[ii the small beaker are placed O'l — 0'02 gram of molecular platinum 
noifitened with 0'25— 0'5 c.c. of water, and in the ll.ask, the substance 
0 be examined and 20 — 30 c.c. of alcohol free from dissolved oxygen. 
The flask is shaken by a shaking machine. 

The following are the hydrogen numbers obtained by tlie author, the 
■ alues in brackets being either the hydrogen numbers corresponding 
ivith Wys' iodine number, or, where indicated, the thcoietic.al hydiogen 
numbers. Elafdic acid, 78'6 — 81’4 (78 8); oleic acid, 8fi'6 — 87 '-’ 
c6'2) ; fatty acids from sunflower oil, ll'J’fi — 120'S (1221)); fatty 
leids from linseed oil, 164'9 — 1G6'3 tlGG'O); castor oil. 73 7 (75'5); 
voton oil, 260 9 (theorelical 258'4) ; uudecoic mad, 1I5'6 (114-1); 
-nicio acid, 39'4 (G5-6) ; maleic acid, lOO'G — lOl ti (theoretical 191); 
U'onitic acid, 131'0 (theoretical 127'7); citr.acoine arid, 175 2 
itheoietical 1711); cinnamic acid, 215-0 (150-1). Colophony, naph- 
thalene, benzoic acid, resorcinol, quiuol, oatechol, piyrogallol, and 
’jmene give zero hydrogen numbers. T. H. I’, 

Indirect Estimation of Alcohol by Refraction. Apoi.i-ii 
■k.cxk (Chem. Zett., 1908, 32, 569 — 570). — The indirect estimation of 
alcohol in worts, beers, wines, cordials, &c,, by observing the n-fi.n-tion 
efore and after expelling the alcohol has been shown by the author to 
be quite untrustworthy. L. iik IC. 
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Detection of Methoxyl- and MethynmiM-groups. 

Herzig 1908, 29, 295-297. -^mpare Kirpal, t.iis v„i., 

436).-Gold6chmiedt (Abstr., 1905, i, 900) and Herag and Polak (this 
vol., i, 546) have shown that tetramothylellagic acid and similar com. 
pounds must be heated several hours with hydriodie acid before all the 
methdi^l groups are completely hydrolysed. In eatimating methoxyl 
groups by Zeisel’s method, it is therefore advisable to bent several 
times with fresh additions of strong hydriodie acid, and to use fresh 
solutions of silver nitrate, until the latter ceases to become turbid on 
dilution Further, the presence of a methoxyl- and not a inethvlimino- 
oroup is only indicated with certainty when the theoretical quantity 
of methyl iodide is liberated in the time normally required for the 
estimation of methoxyl by Zeisel’s method (compare Herzig and Ileyer, 
Abstr.. 1895, ii, 296 ; 1898, i, 53). W. H, G. 


Bang’B*MGtbod of Estimating Sugar. H. Jkssex-H.ixsex 
iBioehtm. Zeitach, 1908, 10, 249-257. Compare Abstr., 1906, ii, 
136).— This method was tested, and is highly commended. ^ ^ 


The Reduction of Cuprous Oxide in the Estimation of 
Reducing Sugars. Vi.,M)tMiR Stanek {Zeilsch. ZiKkmnd. Bohm., 

1908 32, 497—499) 1'he cuprous oxide obtained by the action of a 

reducing siwar on Kehlingbs solution is collected on a layer of asbestos 
in a Gwch porcelain or copper crucdble .and wa,shed in tlie usual way. 
The crucible is then genllv he.ated over a .«pirit-flame, and iinmediatoly 
suspended in a beaker containing a small quantity of 70')o methyl 
alcohol the beaker being boated with a small flame, so that it i.? filled 
with vapours of methyl alcohol. The latter reduce the cuprous oxide 
to metallic copper, and the crucible and Us contents are then dried 
at a temperature of IbU" and weighed. Before use, the crucible 
containing a layer of a.sbestos is submitted -to .similar treatment 


Colour and Spectral Reactions of Sugars with Naphtha- 
resorcinol and Hydrochloric Acid. KESxiraED roLLEss and K 
Robive (Ze’tsch. Ver. ileut. Zuchrtii'l., 190H, 829, 521— o..h , ief., IM . 
41 1783— 17871.— The authors have ex.immed the colour re.aotion» 
of a number of .sugars and allied substances with naphthare-orcino 
and hydrochloric acid, A few grains of the sugar ^"'1 
quantW of naphthare.^orcinol are mixed m a 
a mixture of cnual volumes of hydrocfiloiio acid, D 1 , ■ 

and the liquid Imated slowly to gentle boiling. 
one to three minwles. After three to live o,. four 

the solution filtered, and the residue on the j ^ yieohol, 

times with water until the wB.sh.w..ter 
95“ Tr is then poured on to the filter, and th 
of the residue passing through is examined arid, 

When gently warmeil with naphth-aresorcinol 

Itevulose and sorho.se giro a Z®'' “ “f”’ o,.(,inol Dextrose 

more violet than that given by tevulose with resoicnol. 
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a 2 id mannose, as well as substances which yield these sugars when 
hvdi'olysedj give, when treated as ‘above, faintly fluorescent alcoholic 
solutions, which exhibit a baud in the green portion of the spectrum. 
In absence of Isevulose, galactose and galactosides yield alcoholic 
solutions showing a band on the D-line and one in the green ; if 
lavulose is pre.«ent, it may be destroyed befoieband by heating with 
the diluted hydrochloric acid. With pentoses, and more especially 
with methydpentoses, the green fluorescence of the alcoholic solutions 
obtained is very marked ; the methylpentoses yield violet-blue 
alcoholic solutions, which exhibit a band on the Z)-line and another 
in^he green. Glycuronic acid gives a fine blue alcoholic solution 
ahowing a band on the Z)-line. T. H. P. 

Simple Method of Detecting Glycuronic Acid and its 
Derivatives in Presence of Pentoses and in Urine. Bernhard 
Tollkns {Zeitach. Ver.deut. Zuchtrini., 1908, 629, .526— 528 1908, 

41, 1788—1790. Compare preceding Abstract). — Glycuronic acid may 
be readily detected as follows. A piece of the substance to be 
examiued as laige as a pea is heated in a wide test-tube with 5 — 6 c.c. 
of water, fl'5 — 1 c.c. of a 1% alcoholic naphtharesoroinol solution, and 
0—7 o.c. of hydrochloric acid, D 1‘19, the liquid being kept gently 
boiling for a minute. After standing for four minutes, the liquid is 
cooled, mixed with an equal volume of ether, and well shaken. Wlien 
the liquid ha.s settled, 4be upper ethereal solutiou has a . blue or 
red colour, exhibits blue fluorescence, and has a band slightly to the 
right of the D-line it glycuronic acid is present ; 0‘1%, or even less, 
of glycuronic acid can be detected by this reaction, which is also 
given by compound glycuronic acids and by various plants, for 
instance, Fucut and Laminaria. T, H. P. 

The Quantity of Formic Acid in Honey. K. Farssteiner 
{Zeitsch. Nahr. Genru^m., 1908, 16, 598 — 604). — It is shown that only 
very small quantities of free formic acid (from O'OOll to Q'0024%) 
occur in honey, the greater part of the acidiiy of tlie latter being due 
to some other acid, possibly malic acid. About 0 02% of formic acid 
is present in a combined state, probably as an ester. W. P. S. 

Detection of Formic Acid in Foods. Alphrus G. Woodman 
and A. L. Borwell {Tech. Quarterly, 1908, 21, 1 — 3). — In the method 
proposed, the formic acid is converted into its calcium salt, and the 
latter is subjected to dry distillation in the presence of calcium 
acetate. The reaction proceeds according to the equation : 

(HCOjjjCa (CHj-COjjjCa = 20 aC 03 -t 2H3-CHO. 
the acetaldehyde formed is then detected by' means of magenta- 
sulphurous acid reagent. The det.tils of the method are : 50 grams of 
e sample are aciditied with 20 c.c. of 20% phosphoric acid and steam 
isti led until about 200 c.c. of distillate have been collected. To the 
isti ate are added 2 c.c. of 30% acetic acid and 20 c.c., or more, of 
mi of lime, and the solutiou is evaporated to dryness. The dry 
resi ue is then transferred to a test-tube provided with a bent delivery 
and is there subjected to dry distillatiou. The distillate is 
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collected in a little water, and the solution is treated with the 
mlphurous acid reagent. A slight coloration nearly always develops 
even in the absence of formic .acid, and the latter ihust not be cod- 
sidered to have been present in the saniple unless the coloration 
obtained exceeds that of a solution prepared by diluting 8 j p 
cupric chloride solution (12 grams of the crystallised salt per ]itre\ 
and 12*5 c.c. of cobaltous chloride solution (24 grams of the crystal' 
Used salt and 100 c.c. of hydrochloric acid per litre) with w.atcv to 
100 c.c. If the food contained 0 05 per cent, of formic acid, the 
coloration obtained will be about six times as dark as that of the 
comparison solution. W. P,% 

Detection of Citric Acid in Wine, &o. 6. Favrel (Ann. CUin 
anaf., 1908, 13, 177— 179).— When citric acid is heated with 
sulphuric acid, formic and acetonedicarboxylic acids are formed ; He 
latter acifi may then be sop.arated and identified. In testing wije^ 
100 c.c. are evaporated to dryness on the waten-batb, the residue is 
dissolved in 7 c.c. of boiling water, and to the solution ars added 
35 c.c. of Oali alcohol. At the end of thirty minutes, the mi.'iture i.s 
paseed through a filter, anri the filtrate is treated with 0 4 gram of 
calcium acetate dissolved in 5 c.c. of water. The calcium citrate 
which is precipitated (if citric acid is present in the wine) is collected 
on a filter and, when dry, transferre<i to a test-tube, .'i c.c, of con- 
centrated sulphui-io acid, heated previously t* 100“, are .added, and the 
solution is kept at a temperature of 80“ to 90“ for two minutes, It 
is then cooled, diluted with three times its volume of water, again 
cooled, and shaken with alcohol-free ether. On evaporating the 
ethereal solution, acetonedicarbo.xylic acid cry^talUses out; when 
dissolved in water, tiii.s acid gives a characteristic violet-red coloration 
with ferric chloride. The test is not .-rffeeted by the pre.scnce of 
tbrmic, acetic, butyric, tartaric, malic, lactic, or oxalic .acid.s in the 
wine or other liquid under examination, but ^licylic add must be 
remove^ previously by extractiou with ether after acidifying with 
hydrochloric acid. The method will detect O OOS'ju of citric acid in 
wine. 

Citric Acid and Natural Wines. H. Astruc (dun. Ckw. anal 
TJ58, 13, 224— 220).— The author sla!o.s that n.xturiil wines maj 
contain citric acid. The presence of this acid is detected with safetj 
by Deiiigc-s’ reagent (mini.sterial decision, ,Tan. 18, 1907), 

“ L. EE K, 

The Normal Citric Acid of Wines. Georqe.s Dexioes (Ann 
Chlvt. ami, 1908, 13, 226— 227).— The author states th.nt he hw 
noticeil ten years ago that new wine.s contjiin 3—6 cciiligriuii' u 

citric adJ [)er litre as a nritural con.sUtueiit. i 

rrol)ali!y to bacti-ml iullueiices, the acid cannot he deta 

. Ill h' 

in some old 

Phenolsulphonio Acid and its Salts. (.iEkiiahu 
(C/tem. Ztit., 1908, 32, 485— 486).— The phenol group m but 
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I tectly precipitated by bromine, and cannot therefore be titrated by 
fh' usual volumetric bromjpe and iodine methods. On boiling, bow- 
er with a saturated solution of bromine in hydrochloric acid, the 
^'henol is completely eliminated, whilst the sulphonyl group is con- 
verted into sulphuric acid, which may then be estimated in the filtrate 
, From this should be deducted any free sulphuric acid the 

ompoiind may contain, which is estimated by simply adding barium 
chloride and a few drops of hydrochloric acid. L, de K, 


The Freezing Point of Milk. A Method of Detecting 
A(illlteration. W. R. Oelston Atktns (Chem. News, 1908, 97, 

o 41_-'242). The results of a considerable number of determinations 

are given, showing that the freezing point of milk is practically a 
constant, naihely, - 0‘55“ ; t^e variations from this rarely exceed O’OS'-’ 
above or below the mean. Determinations of the freezing point and 
specidc gravity of^ sample of milk .are sufficient to show whether 
water has been added or fat removed. The freezing point of milk 
is not affected by the presence or absence of fats. \V, P. S, 


Flask for Fat Estimation. Wilbur I,. Ducois (/. Amer. 0/tem. 
Soc., 1908, 30, 797 — 798). — The flask recommended by Wheeler 
iind Hartwell (Abstr., 1901, ii, 58C) and modified by Robison 
has been replaced by one of the Erlenmeyer typo. The flask is 
fitted to the condensing apparatus by means of a seal consist- 
ing of a maple cup made to lit over an ordinary rubber stopper 
through which passes the neck of the flask. I'he .seal is made 
by niercmy in a manner similar to the device used by Wheeler and 
Hartwell, L. de K. 


New Method for the Estimation of Fat in Cocoa. Adolf 
Kueutz (Zeitsoh. Nahr. Genussm., 1908, 15, 080 — 633). — -A weighed 
portion of about 1'5 grams of the cocoa is placed in a small flask, 
3 grams of solid chloral alcoholato are added, and the mixture is 
heated on a water-bath until melted to a homogonoous ma,ss. ' About 
15 c.c. of ether are next added, and the contents of the flask are 
.shaken ; a further quantity of 35 c.c. of ether are theu added, and 
the mixture is poured on a filter, the ethereal filtrate being received 
in a weighed flask. The residue on the filter is washed twice With 
ether, the washings being also collected in the flask, from which the 
ether is then evaporated, and the re.siduo of fat dried at a temperature of 
105 — 110“ and weighed. The chloral alcoholate is expelled completely 
from the fat at this temperature. W. P. S. 

The Ethyl Ester Value of Fata. A New Constant for Jhe 
Detection of Coesauut Oil. Josef Haxus and Lau. Stekl 
{Zeitsoh. Nahr. Genussm., 1908, 15, 577 — 587). — The process is based 
mainly on the different amounts of lauric acid occurring in cocoanut 
oil and other fats. The glycerides are converted into ethyl esters 
and the volatile portion of these is distilled and estimated. Five 
p’ains of the filtered fat to be tested for cocoanut oil are placed in a 
200 c.c. Krienmeyer flask and heated for fifteen minutes to a temperature 
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of 60“ Thirty o.o. of Njld alcoholic potacsium hvd,-, 
are then ad(lfidj.|jhe conj^' §£ the flasfc are shakeu 
solution i8 oht^^ed, and apifi heated for ten minute? 
c.c. of sulphuric acid (which quantity must be capable t ' 
neutralising the 30 c.c. of alkali added) are then added tl ^ 
diluted with water to a volume of 145 e.c„ and distill 
pumice-stone being Aided. The first 30 c.c. of alcoholi*' ’- '^ 


at 50". 


'"'^'1 ^ cie ,; 
'■ T 
*i'ac 
">e whole 


I<vo 


are rejected, whilst (he next 100 c.c. are collected 
to a flask. Alcohol is added until the turbid 


, “iistillatt 
Irahsfet^j 
becoffles 


clear, and the free acid is titrated, using phenolphthalei 
dioitor j 40 C.C. of A/i alcoholic potassium hydroxide solut 
added, the solution is boiled for forty-five minutes mide,. 
apparatus, and the excess of alkali is then titrated. The quanpt™f 
alkali required for the saponification, expr^ised in c.c. of .V 10 "soli i’ " 
is termed the ethyl ester value of the fat. This value for various ft' 
i.s : coooanut oil, over 40; paliimut oil, .about 26; butter, from 7 ^( * 
14; lard, cacao butter, se.-ame oil, cotton oil, olive oil, ic , ]o,s.s th 
3. The value is paitieulaily useful for detecting the piesence ot 
cocoanut oil iii lard, eaeao butler, and margarine, but it will not 
indicate, with certainty, a le.ss quantity than 15% of this oil in butter 

W. p, ,s ' 


Abrastol. Dioscobide Vitali (BolL ch’m. /ai-m., I'jOb 47 
201— 301).— Abrastol, or calcium /J-uaphthoJ a-sulphonate, is 'used as 
an internal antiseptic and as a precipitant for tartrates in wine 
instead of other calcium salts. A number of colour reactions ire 
desciibed, one of the best being that obtiiinej by evaporatiiii' witlu 
solution of mercurous nitrate (reddish- violet colour). From wine 
the acid may be extracted by amyl alcohol or ethyl acetate, or it mav 
be isolated as potassium salt on evaporating the wine, after makiii"> 
it alkaline, and extracting the residue with alcohol ; the acid enn then 
be further purified by lead acetate .and liydrogen sulphide. G, B. 


Gall-Iron Inks, Eiiifii Kede-sdy {t'/ieni. Zentr., IbUb, i, li!)l ; 
from Mill. K: Mdteriulp} ii/g.-'A ml., 25, 268— 269).— /hitfclioa uf 
TaniidL and Gdilic .Icid v-iih Mah/bdnte iSoUillon. — Tannin and 
gallic acid give witli acid ainmuiiiiiiii molybdate .solution a shenyor 
cA'en dark browu cidoralion. The residue obtained from the extraction 
with ethyl acetate (.'ee tlii.s vol , ii, 644) i.s liis-solved in 100 c.t. 
of water, 1 — 2 c.c. are diluted to 25 c.c., and mi.vcd with 5 c.c. of 
b'lnkenerbs molybdate solution. 

All approximate c.stiiija(iuii may be m.ade by eonipiu ing the depth of 
colour with a .standard solution. This m.ay be made by extracting an 
ink* of known composition with ethyl acetate and pruceidiiig as 
already directed. L. K. 

A Colour Reaction of Histidine. 1 ’’k.\xz K.noop (Bair. chm. 
liiygiol. I’aOi., 19118 , ii, 366). — On adding bromitie water to an 
aijueous .solution of histidine oPa bi.stidiuo salt, decolorisation at fust 
takes place. Ua furllicr addition of the reagent, the luixture assumes 
a periiiiiieiit yellow colour; on warming, it again becomes at liist 
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1 s but after a time a pink Colour appears, Which afterwards 
toloiii a deep wme4:ei Later, black, amorphous particles 

from the solution. Too large an excess of bromine' destroys 
Action A number of. iminoa*ole derivatives nearly allied to 
the 16*6 reaction. The reaction is sensitive :with 

lou' don «f 1^1000- 


S. B. b. 


Alkaloid Eeactiona (Tropacocaine). C. Eeichabd {Pharni. 
Zetdr -h-, 1908,49, 337 — 342). — A series of tests is given of which 
itheiflllo^'ing are examples. When examined with a magnifying glass, 
oiiiocame'' hydrochloride .shows a strong double refraction, .and 
eshiiiits all the colours of the rainbow. When moistened with water, 
jt trivos no aromatic odour, thus distinguishing it from cocaine, 
tViu'iaeJ with potassium ethyt sulphate and sulphuric acid, it gives tlie 
odour of ethyl benzoate, whilst, cocaine give.s a strong odour of 

nepi'eriiiiut. 

* kilpliuric acid gives no characteristic colour. The re.ictious with 
sodium nitroprusside and with copper sulphate are very much like 
those obtained with cocaine. A more cliai-acteristio reaction is 
obtiiiiied with nitric acid. On evaporating with nitric acid to dryness, 
an opaque, white residue is obtained; cocaine yields a transparent, 
varnish-like substance. Tho behaviour with cobalt nitrate is also 
importaiiii. If to a small drop of cobalt nitrate is added a slight 
excess of tropacocaine hydrochloride, the mixture turns yellow; on 
warming, the colour changes to blue, but on cooling the yellow colour 
is restored. Cocaine when treated similarly yields a perm,anent blue 
spot. L. DE K, 


Estimation of Albumin in Urine by Esbach's Method. 
J, C. VAX DER Habst (Fhavm. WeekUad, 19li8, 45, 489—492). — A 
criticism of the popular Esbaeh albumimeter, the indiscriminate use of 
which has already been condemned by various authorities. It now 
appears that some urines contain a colloidal substance which prevents 
the formation of the albumin picrate ; this may, however, be 
eliminated by boiling the urine with strong .acetic acid, but in such 
a case a different apparatus would have to be constructed. 

L. DE K 


Reaction between Heemoglobin and the Leuco-base of 
Malachite green. George A. Huckmaster (Proc. p/n/siol. Snc., 
b|0S, xi— xiv. ; J. 37). — This base (tetramethyldiamino- 

triphenylmelhane), first usei^^ Adler for the detection of blood, is re- 
commended for that purpose. Like the guaiacum le.iction, the bluish- 
green colour developed js not due to the chlorides of Idood (as Seiifcr 
sugpsted) or to any ferment, but to the iron in limmoglubiu and its 
derivatives, • It is termed a pseudo-peroxydase reaction. 

W. D. H. 

Sensitive Reaction for Carboxy Angelo de 

JJo.mTnk'is (M/. c/iivi. /frill., 1908, 47, 2be — aoup— me author finds 
>1 the tannic acid test for carboxy-hiemoglubiu can be controlled by 
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examining the mixture of blood and tannic a6id solution sn 
scopioally by means of reflected light, . He uses Schulz’s luodifi r " 
of this test, according to which 2 c.e. of blood, diluted to 10 ce 
water, are shaken with 10 c.c. of 3% aqueous tannic acid solnt^* ^ 
with normal blood, a brick-red colour is formed, which chan 
brownish-grey, whilst blood containing carbon monoxide yify* 
persistent rose-red*coloration. The spectroscopic examination '* 
made twenty-four hours after the tannic acid has been added to 
blood. The normal blood then exhibits a band in the red, whilst fh 
hands due to the' hsemoglobin are scarcely visible ; when ca h * 
monoxide is present, either no band or only a light one appears ni tl” 
red, whilst the hadlnoglobiii bands are much more intense. ' 

T. H. P, 

Composition of Meat Extract. Kakl Mioko (2eiigch X,h 
Genutsvi., 1908, 15, 449 — 462). — The main part of tiie paper* h 
devoted to the behaviour on hydrolysis of those constituents of 
meat extract which remain in solution after saturating the liquid with 
zinc sulphate. They are recoveredTrom the filtrate by es-apor.aiintr in 
a Vacuum and extracting the dry residue with urunionia "anil 
alcohol (1 : 3). . 

When, after the purification with leail hydroxide, Ac., tlio svrupv 
mass is boiled with hydrochloric acid, most of the mitter i.s precipitated 
by phosphotungstic acid (diamino-acids). From the filtrate nay 
then be recovered : taurine, glyoxime, alanine, leifbine, aspartic acid 
and glutamic acid ; for working details, the original article should ba 
consulted. L. m K, 

The Mechanism of the Guaiacum Reaction. C. K. Caslsos 
(Ztitsch. physiol. Chem., 19(»8, 55, 260 — 294). — The theory is advanced 
that the blue coloration of guaiacum tincture takes place in those 
reactions in which the atoms of water .are in a “ labile " coiiditiou and 
readily combine, as in the reaction NaOH + HCl = lsaCl + 14,0. It is 
to the formation of water in such reactions that the blue coloratioa is 
due. There are certain exceptions, such as the reaction of sulphuric 
acid on zinc hydroxide, but a theory is advanced to explain why water 
is not formed in .such reactions, but a stable hydrate. A theory is 
■also advanced to explain the hydrolysis by means of enzymes, and to 
show why the latter give the guaiacum reaction. ■ S. B. S. 

Criticism of Joulie's Process for Estimating the Acidity of 
Urine.- Fess-and Hkpito.s (,Irm. Chim. anal., 1908, 13, 147— H8, 
Compare Abstr., 1907, ii, 409). — A controversy with Joiilio outlie 
subject of acidity in urine.s (compare Joulie, Clinique et labaraloirt, 
Aug., 1907). ‘ 
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Xhe Ultimate Rays of the MetaJloids, Tellurium, Phosphorus, 
Arsenic, Antimony, Carbon, Silicon, and Boron. Antoine de 
Cruiokt {Compt. rend., 1908, 146, 1260 — 1263. Compare Abetr., 
I'fiOT, ii. 517 ).— Alloys of le.ad or tin with 10% to 0'001% of the 
metflloUs mentioned in the title have been examined spectroscopically, 
and the ultimate rays of great persistence found to coincide with 
tlio.se previously observed in minerals containing the same metalloids. 
The line.s are common to the*»rc and spark .spectra, with or without 
comlensation, and are not masked hy the pre.senco of other substances. 
Tliey m e .all situ.ated in the ultra-violet, and can only be photographed 
when pt isms of quartz or calcspar .are employed. W. 0. W. 

The Bod Portion of the Calcium Chloride Arc Spectrum. 
C, t’. 0. IMEisEND.tCH {Zeitech. u-iss. PUotogrnpkie, 1‘hotophjnk. PKoto- 
cMw., 1908, 6, 258 — 270). — The Bed end of the calcium arc spectrum 
lia.s tipen .studied photographically by means of red-sensitive plates, 
a large Howland grating being used. The number of bands observed 
is very large, and only a few of them can be re.solved. Since the 
liandsare .soiricthnesdegraded toward.? the red and sometimes towards the 
violet, it .appears tiiat band.s of different origin, due piobabTy to the 
cliloviiie, the oxide, and the metal, occur together. Detailed measure- 
ments of the bands and of the line spectrum are given. Hour groups 
of baiuU are found to obey Dcslandros’ law. C. H. D, 

The Separation and Quantitative Spectra of Cerium, 
Lanthanum, and Didymium. J.t.MES H. 1’oi.i.oK and A. G. G. 
Leox.mid (.Vci. Pwe. lio;/. Puhl. Soc., 1908, 11, 257 — 269). — The 
reparation of cerium fronr mixed cerito o.avths hy the action of 
■iiloriiie in alkaline solution is reoominendfsi, fusion of the nitrates 
being employed to separate lanlbanuui, didymium, and yttrium. 
S’eoJyniiuiii and praseodymium were not separated. The residual 
ines on sparking dilute solution.s between gold electrodes h.avg been 
ec'oi'ded and photographed in tho manner alreadv described (Abstr., 
1907, ii, 918). ' C. H. D. 

The Quantitative Spectra of Molybdenum, Tungsten, 
fhorium, and Zirconium. A. G. G. Leo-V.^rd [Sci. Proc. Poij. 
Dubl. ,<oc., 1908, 11, 2?0 — 279. Couip.are preceding abstract). — The 
ines observed on sparking solutions containing 1, OT, O'Ol, and 
001 p of the element between gold electq>des h.ive been measured 
mil photographed. The most persistent lines occur in the more 
c rungible part of tho spectrum. The vibr.ations of small wave length 
US tlifiefove the most easily excited. This explains the greater 
‘Hwenct of ultra-violet rays to induce chemical .action. C. 11, D. 

VOL, xciv. ii, 44 
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A New Arrangement of the Konig Spectrophotometer and 
its Application to the Det 6 minati 9 n of Chemical Bqmlibria,. 
Joel Hilcebrand (.^eiiscA- , 1908, 349 

small tungsten filament lamps^are connected m series .«« th.t 
variations of current affect them equally. The light from one lamp 
naseea through the solution. The two beams are then polarised at 
right angles to eacl^ther, pass a direct vision prism^^rnd are received 
by a telescope with a Nicol prism m the eye-piecc. The teleecepe can 
he adiusted to receive light of any desired wave-length ; by rotating 
the Nicol, the two bc.ams can be made of the same intensity. 

The dissociation of phcnolphthalein is measured by moau.-i of the 
■ instrument. Plieiiolphthalein is dissolved in solutions of ammoiiii 
and ammonium chloride in which the concentration of the liydrogen 
ions is known The amount of phenolphthalcin dissociated is obtained 
by comparing the absorption- with that obseryed iii a c^phtely 

dLociated solution. The dissociation cons ant [H ]1K ] 
where TR'l is the concentration of the phenolphthalein ion, la touud 
to be 1-7 X 10''-' for solutions in which from 5 to 65% of the -plienol- 
phtha'lein is dissociated; for smaller degrees of dksociatioii smaller 

values are observed. 

Ontical Investigation of the Condition of Chromate and 
Permanganate Solutions. Arthur Hantzscr and lioriFRi E, 
Clark iZeitsch physihtl. Chm., 1908, 63, 367 381). By a study of 

absorptilspectnranddctennination of molecular e.ytiiictioiicoeflicdents^^ 

the autflors have reached results for chromates d.clirmimte, and 
permanganates simijar to ^those already reached for platimchlovides 

(see this vol., ii, 447). , . 

^ Solutions of chromium trioxido m pure water and la aqueoni 

sulphuric acid are at all concentrations optic, illy identical ivit i eaeli 
other and with feebly acid solutions of piotassniin dicliromate Miliitions 
0 thertter in ,Hirc w.atcr deviate very slightly in tlie direction of 
mouoclii-omate solutions, ISolutions of moiiochromates m imre water, 
in alkalis .and in methyl alcohol are at all coiicentrntioiu (imte 
different from dichromate and chromic acid solutions "P 

characteristics, but .are identical among themselves except for ,i di _ 
ciiaracteiisuc a.uieous solutions in the direction of the 

wheu'e; these ■complo.xcl .are combined 
dissociated or uiidi.ssoci.atcd ; the colour of the loi.s must 
US that, of thv umli>.'Ori:ito(l molecule. ■ 

biniilurly.tlic absorption of permanganic acid ami ^ 

appreciably inlbu,.noedby-be solvent, the temperature, o. the de. 

of dissociation. mothod in studyin? 

Emphasis is laid on the v.alue of 
constitutive clinnge.s due to the chemical ii.lhicncL 
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Attempt to Produce Dichroism by Pressure in SUver 
Haloids. Felix Coami (CnnW, 190g, .393:-395).-A. von 
ID 1879) th© observation tkat dicliroisiii is developed by 
press-, no in crystals of chlorargyrRe from Schneeberg, but the pre.seut 
author has been unable to confirm this ob-servation by his experiments 
on chlorargyrite, embolite, and bromyrite from various other localities. 

L. J. S. 

Apparatus for Producing Flame Colorations and Other 
Changes of a Non-luminoua Flame. P. Soeiba [Cheni. Zentr., 
1908, i, 1753; from ZtUsch. phyaik-chem. Unterr., 1908, 21, 
110 — 111).— A modified form of Hunsen burner made of glass and 
having a glass tube bent downward as air inlet. By this means a 
Same coloration is obtained by introducing the air inlet tube into a 
ve.'sel containing the vapour or dust of the flame colouring substances. 

J. V. E. 


Polarimetric Measurements with Small Quantities of 
Liquid. Julius Donau (iUnatsh., 1908, 29, 33.3— 336),— ^n the 
experiments in question, a capillary tube of 0-4— O’o mm. internal 
diameter and 5—10 cm. long, made of black glass, was fixed by means 
of rubber tubing into a wider tube ; tlie liquid to be e.vamined was then 
introduced, the ends closed with small gla.cs covers, the tube pushed 
inside an ordinary polarimeter tube, and the measurements made in 
the usual way. Sodium light or, for tlie longer tubes, electric light is 
used, and the results are scarcely less accurate tlian tliose obtained in 
the ordinary method (compare Fischer, this vol., i, 541). G. S. 

Dispersion of Magnetic Rotatory Power in the Neigh- 
bourhood of Banda of Absorption in the Case of Rare 
Earths. Jean Becquehel {rhil. May., 1908, [vi], 10, 153 — 161 , 
Compare Ahstr., 1906, ii, 317, 421 ; 1907, ii, 147 ; this vol., ii, 78^ 
338).— In reference to recent communications of Wood (this vol.,ii, 244) 
and Elias (this vol., ii, 549), the author discusses the results of his 
work on the influence of a magnetic field on the ab.?orption bands of 
xenotime and tysonite, details of which have already been published. 

It is maintained that the experimental observations are in agree- 
ment with the theory of magnetic rotatory polarisation, which is based 
on the Hall effect. The phenomenon in the case of crystalline 
substances is of the same nature as that found by Zeeman for 
vapours. 

Differences are founfl in that Iho order of magnitude of the dis- 
p aceiiients for many of the bandj of crystals is much greater than for 
tlie bands of vapours, and fhat when tlie optic axis of a uniaxial crystal 
IS Pt™! el to the lines of force of the field and the direction of proraga- 
lon ol the light, the bands corresponding with the absorption of the 
ircii . 11 - components of given. sense are not all di.splaced in the same 


Capacity and Supposed Radioactivity of 
Hlvur J^o^'y-IIexault and Alice Do.vv- 

Abstr un/'"- cf-f' 22. 224-245. Compuie 

I -> , n, 64o). Iho results of this work show that Russell’s 


44—2 
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view, that the latent images produced hy various organic inattriiij 

when placed OQ sensitised plates in the dark are due to the 
vapour of hydrogen peroxide directly evolved by these iiLitcvia], 
accurate, and that the action is not'due to radiation, as 
Gr&Qtz' {Physikal. Zeit,, 1904, 5, 698). 

The vapour tensions of solutions of hydrogen peroxide luve been 
ascerteined by deterSiining the amount of the peroxide cm-ned envay 
in a certain time by a known current of gas from-a soiinum of tijj 
peroxide of known strength kept at a definite temperature. J he pen 
oxide was absorbed in a solution of titanic Anhydride in snlplcorjc o.cii, 
and finally , estimated by a st.and.ard solution of permangoivito. At 
constant temperature, the vapour tension of hydrogen peroxide soiution 
increases with the concentration, but for etpi.al coiicciii i-.uini.i the 
partial vapour pressure may diminish with rise of temiieia,>mi; ; tin,. „ 
solution may give more w.ater vapour and less hydrogca fovusiile 
vapour at 40“ than at 10“ (compare Procht and Otsuki, A|i-ir., pjOj, 
ii, 296, 495). The vapour tensions observed are tabnlatod m ,l,tail f,, 
the original. The minimum quantity of hydrogen peroxide ii.'cess.ry 
to prollnce an image on a photographic [date is 1"2 x 10 ' gimn, Hbj 
vapour tension •.and photographic activity of litdrogca t'-roxiile 
solution may be either increased or diminished by the. .ililition of 
sulphuric acid, and, generally, p.arallel observations are ewicovdard, Ijut 
influences sometimes disturbing this concordance .ant (1) tbc nlcv inter, 
action of the acid .and peroxide, causing the vapour tcii-iou to vary 
with the duration of the e.xperiment, and (2) the effect' of incira.ed 
humidity in intensifying the im.age on tlic plate. 

Fromtheseobservalions.tlieconclusian is drawn tliat the pludo.'i’apliit 

activity of solution of hydrogen peroxide is due tathc actual ti. mi- 
port of peroxide vapour to the sensitised layer of the platp. liicidont- 
ally, it is pointed out that the photographic method iiinv Ic a, plicJ to 
the determination of the molecular structure of the luista'ole 
compounds of titanic anhydride ami other_ oxides with liy.ir„-.ce:i pfv- 
o.xide by noting the concentration of peroxide at which the ailutionsot 
the anhydride and pevoxhle in sulphuric acid begin to affect i.lict..igrapliic 
plates, this being the iioint at which the anhydride has been saiurald 
with peroxide. Results of such experimeuts nulicate that ilie com- 
pounds TiO,,lIA •'‘"J Mo 03 , 21 I-, 0 .j exist, wlncli are stable luodplraiit 
acid solution. , . . 


Radioactivity of Ordinary Metals and the I'mietrating 
Radiation from the Barth. . 1 . f. MoLonnan / j . /oh, , 
I'JOS 9 440—441). — Tlio electrical conductivity ot tec au . .. 
in "cylinders of lead, ainminiiim, and zinc has l.eeii 
number of places in tlic iieiglibourhood of Toronto. ‘ 

data lead the author to .Iraw the coneliision that it the 
be entirely freed from radioactive impuntios, luiU n ' ' 
could be madif under conditions such that pcneU-ating 'f‘ ■ ; , 

external sources could bo excluded, the conductiM J o n ,|,pletelv. 
would have an extremely small value, and might hisapi'cai ^ ■ 
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more oarticularlv Mium. Tha i , . ™ ^-lie merfc 


sase^i 


.„ora particularly helium. The general meth 7 d“ of* p^eZe 
„-as to heat the finely-phwdered mineral to rednes« ah!^ tK 
oriioary gases given off, and examine the spectrum ’of thf inert 

Practically all the minerala contain helium, and in the majority of 

5“rsr“r,^.:Ernr;i;r« 

„l whxh mOju T 500,000, 700, .,0 ! ^ hcfZ “'i 

kilcgrait, resp^tively, the ratio of helium to uranium oxide varielou^v 
fromti;! to ; . _n a few cases m which the ratio is higher the 
mmml coo ams thorium, apparently m suflicient amount to actoun for 
the greater helmm contont. Tl.e only exception to the aboye statemel 
IS beryl, which yields a proportion of helium much creator Tb.l 
ciTCsponds with the amount of radioactive suhrtance prf«eut . ^ 

The. only minerals which contain appreciable amounts of arZ are 

Igneous rocks, and there does not appear to be any c’onnevion h., 
theraaioactmty and the proportion of argon present. The reX 

G. S. 


Radioactivity of Mineral Springs in thA Trrr^r.} nr 

Bammkikier (.Uoizatsh., 1908 , 317 _‘ 539 \ Tyrol. Max 

made by hcgler’.s method (Abstr,, 1007 "ij were 

aud the radioactivity (in electrostatic units) ’of" the water 
mmilier of wells are given in tabular form as well a' someTJ 
notes oil the localities The nadioactiviiv of geological 

the wells has also been determiner ^ “f 

G. to. 

0 

-./“S, Sue'.;' '”»■ («i.. 

of UH.)6 in the Bay (rf BeiJal ”"0^ <i‘^‘«‘>>=tnce 

h. raJium than avXe Stri 

tii 05 e from the most central nirts of t7' ^'^dnnents are 

the amounts of- i-idiiim and hlie luciho Ocean, Comp.aring 

that as tho former increZr uiTTtt" 
t‘>'hc:nes that the amount of r. r ’- This 

'he .H-di.nent. The W t tvith the autiiiuity of 

'^'vfrom the ChXog S LZ’'> 6 

>t ‘cntains 52-6 x IO'jZZ ^ «f au-dried material 

I'tscnt in this red ckv“ a elf "‘“V has been found to he 

l'‘''«n' in the 8-12 tZs determinatioh of the amount 

"■hcicas the amoiinl Tal gram, 

‘•‘“'"'nt calculated from the radium content - 




H. M. IX 
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Influence of Temperature on Eadioactive Chancro 
Wilhelm Enqler {Ann. Physik., 1908, [iv], 26, 483 — 520. Coial*' 
Curie and Danne, Abstr., 1904, ii, 306 ; Bronson, Abstr., 1905 - 
567 ; Makower, Abstr., 1906, ii, 259 ; Makower and Euss 

1907, ii, 421 ; this vol., ii, 449 ; Schmidt, this vol., ii, 141) x fortV' 

attempt to settle the question whether the rate of decay of 
active substances is independent of the temperature. The meisnte 
ments were made on radium B and G and on radium emanation thj 
experiments being so arranged that the r.ate of decay coiilii tg 
measured during the period of heating and also immediatelv 
afterwards. ^ 

The observations with radium B and G indicate definitely that the 
rate of decay at 1 1 00° to 1400° i.s greater than at the ordinary tempera 
ture, whilst, after cooling, the rate of decay is for .some time les.s th.tn 
the normal value. The influence of temperature on the rate of decay 
increases with the temperature. 

In a similar way, when radium emanation is heated to temperatures 
above J100°, an increase in the activity amounting to several units 
per cent, is observed, l-lven .after heating for several hours, the 
activity is considdtably greater than at the ordinary temper aturo. On 
cooling, the activity falhs, and the normal value is attained at the end 
of about an hour. This decrease in the activity on cooling yvas not 
observed in all the experiments, and the suggestion is made that the 
samples of emanation which show the phenomenon contain another 
substance which is very sensitive to rise of temperature. This sub- 
stance is apparently formed very slowly, for the emanation collected 
after a period of rest of eighteen weeks showed no decrease in activity 
on being cooled after c.xposure to a higher temperature. 

H. M, D, 

Secondary /3-Raya. Joh.n A. McClelland (Proc. Koy .S'oc,, 1903, 
80, yl, 501 — 515. Compare Abstr., 1907, ii, 420). — When radiation 
from radium, consisting of 96°^ of jS-rays and 4% of y-rays, is allowed 
to impinge on plates of various metals, the secondary radiation from 
the metal consists entirely of /1-rays. 

Although secondary )S-rays are emitted in all directions, a very large 
proportion follows the onlimary law of reflection. The intensity of the 
reflected beam of /J-r.ays does not vary much when one meial is 
substituted for another, but the inten.sily of the true secondary 
(3-radiation, free from reflected rays, depends on the atomic weight 
of the metal in an even more striking manner than was shown in the 
previous work. If the amounts of true secondary radiation are plotted 
against atomic weights, the elements fall into divisions corresponding 
with the chemical [H’riods. The higher the .atomic weight the greater is 
the amount of /3-radi<ation emitted, and the less the relative importance 
of the reflected portion. . 

Exfieriment.s wore made in which the angle of incidence of the 
primary radium i-.ays on the plate wa.s 0°, 30°, 45°, fiO’, and 75’, whilst 
the intensity of tlie emitted radiation wa.s measured at all angles >u 
the plane of incidence up to 75° on each side of the normal to tie 
surface. When the iiicideiico is normal to the surface, the secom ary 
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■ ti in any .direction is proportional to the cosine of the^angle 
" 1 that direction and the normal. This might be expected from 
'^'^^"fatt that radiation, from an element of voljpup deep in 
iite traveraet a thickness of material which is inversely pro- 
^tiriial to the 'cosine of the angle between its direction ^nd the 

jorto.at ^ radiation is much less from a thin sheet of aluminium 
from a thick one, but the refleetpd portion increases less rapidly 
t**' the total radiation when the thickness of the plate is increased. 

H fl etion is not merely a surface action, but goes on at successive 

favers beneath the surface. 

'there is g®od ground for dividing the total secondary radiation 
• to two distinct parts, since true secondary ;6-rays appear to be more 
absorbed by tinfoil than cither reftected or primary ,8 rays. 

Ju 'addition to secondary radiation in the plane of' incidence, the 
tal radiation from an exposed plate has been measured by placing the 
dale at the base of an ionisation vessel coii.si.sting of three concentric 
tiiifoil hemispheres. The ionisation current from the outer and, inner 
to the middle hemisphere was approximately proportional to the total 
raMoiiy liowevec distributed. , . ■ • al, 

jreasuvements were made with lead, tin, copper, and aluminium, the 
an'ffles oE incidence varying from 10' to 80'^ to the normal Given 
jvu.ounts of primary radiation falling on the plate, the total 
secondiuy radiation appears to vary somewhat with the angle of 
incidence. The liigher the atomic weight the greater the total 
secondary radiation. With low atomic weight?, reflected rays are 
an imijoitaut factor, and the author supposes that these are not 
confines to the plane of incidence. 

Retleoted /J-rays are supposed to actually consist of some of the 
incident ^-particle?, whilst true secondary radiation more probably 
consists of particles expelled from atoms perturbed by the^ entry 
of primary rays. The oxpelletl particles may bo original constituents 
of the atom or incident particles previously ahsorhed by the atom. 

R.J.C. 


Decay of Radium Emanation when Dissolved in Water. 
hrcH.utn 11 Moore (Froc. Itoy. Soc., lUOS, 80, .1, 597 — 598).— lie 
iiaif-time period for the dec.ay of radium emanation dissolved in 
w.iter is 3'8 days, practically iflontical with that observed under 
ordinary conditions in air. S. 

Condensation of Radioactive Emanations. K. Hi^Ntuor (CVwju. 
Zenir., 1908, 1, 1515 — 1516; from Le Hadium, 1008, &, -ll— VOl. — 
IVitli the object of ascertaining whether there is any relationship 
between the condensation of mdium and thorium emauatious by 
cooling and their sulsorption by solids when heated, the adsoiptiou ot 
radium emanations by cocoamit charcoal has been studied. This 
^nl>st.anco was first treateil in the cold with emanation, then heatoil in 
a closed ve.ssel to a definite temperature, and the vessel ciiniiected witli 
a larger evacuated chamber. The rjuantity of emanation thereby 
given up was measured and found to be a regular function of the 
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tempe^ture; at 18“ it ia practically zero, and at 350 coinn] , 
When .actinium emanation was connected by a U-tiiho to ' 
sulphide and the whole apparatus evacuated, no scintiHatj*"*' 

were produced when the temperature of the Ll-tuhe was below - 
but wili .an increase of temperature an increased luminosity 
observed. In a similar manner, it was found that radium emanatij* 
produced luminosity above -160° to -160°. Aii actinium salt wj, 
itself cooled, and the emanation ponducted to a condenser by a ciureiit 
of air and measured; it was found that above -140° the i|iiaiitit- 
of emanation produced increased with the temperature. ,| y p ■ 

Condensation of the Actinium and Thorium Emanations 
S. Kinoshita {Phil. Mag., 1908, [vi], 16, 121 — 131). — A 
of the condensation phenomena of the emanations of tii(,iuun mid 
actinium has been made by a method similar to that iiseil by lUitligf 
ford and Soddy for radium and thorium emanations (coiii|i,re ilH 
1903, [vi], 5, 361). Actinium emanation begins to couflnisj at 
- 120°, but until the temjieratiire falls to - 150° the coi deii.satioa 
is incomplete. The temperature .at which condensation begins, or at 
which a given proportion of the emanation remains ui roiidensed 
depends largely on tlie pressure ; it is the same whether llic emanatioa 
is conveyed by air or by liydrogen. 

Experiments on thorium emanation made with the sumo niipavatus 
show that it condenses at temperatures from 2 — 3“ higlioi' ilnmtlie 
actinium emanation. The influence of pressure on the couilonsation 
phenomena is very nearly the sai^e tor both. ]J, .M. D, 

Bmiseiou of Electrons by Heated Metallic Oxidee, • Felix 
Jextzsch (Ba-. deut. phgs. ties., 1908, 6, 398—400. Cmnpure 
Deiuinger, this vol., ii, 83). — The .author has measured the nuiubtrof 
electron.^ emitted by twenty different metallic o.vides iit liigli 
temperatures. 

Platinum wires, coated with the oxides, were heated eleotricilly .and 
suspended axially iu a brass cylinder between which and tbo oxidc- 
coated wire a difference of potential was established, and the snturaiion 
current was measured, lu all cases, the formula deduced liv ilirhat’d- 
son {Phil. Trans., 1903, A, 201, 516) is satistied by the experimental 
data. 

Values representing (1) the number of electrons contaiiietl in unit 
volume of the emitting substance, and (2) the work done by an 
electron in passing through the surface of the active sub.'tniice, are 
tabulated for the various oxide.s ex.ainined. O’he work d' m* by an 
election on emi.ssion is greater for tho oxide.s of the cli-ctinjozitive 
metals tlian for those of the electronegative metals. On the otlier 
liand, the number of free electrons in the electropositive mO ilsWi'L’edi 
that in the electronegative. II ■ -V- H 

Changes of Pressure which Accompany Point Discharge 
through Hydrogen containing Oxygen and Nitrogen, .4, r. 
Chattock and A, il. Tyxdall (Phil. Mag,, 1908, [vi], 16, -4— 4r),— 
Experiments have been made to ascertain the molecular conipm-xity o 
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the ioii^ in 


point discharge through hydrogen. By discharging Jrom a 


latiii'ini point against a platinum or palladium plate, the ions appear 
foVe absorbed by the plate, resulting in a diminution of.f ressure, from 
Ijich the number of molecules removed from the gas per ion can 
be calculated when the quantity of electricity passing through ^he gas 
duriii" the discharge is known. (The expression “per ion” is to 
be interpreted as “.per hydrogen atom set free in a voltameter placed 
in series with the discharge vessel.”) The pressure .changes were 
measured by means of a sensitive tilting prassure gauge capable of 
indiciting differences of the order of I'lO"* atmosphere. 

In pure hydrogen, the pressure change corresponds with the removal 
of one molecule per ion. In hydrogen containing 2 to 14% by volume 
of oxygen, positive point discharge brings about the combination of 
about Iti molecules of oxygen per ion, whilst negative discharge causes 
about 20 molecules of oxygen to combino per ion. When the per- 
centage of the oxygen is less than 0'2, the number of molecules 
ivliioli combine in the positive di.scliarge is approximately constant, 
and equal to about 10 per ion. For negative discharge, the combina- 
tion increases rapidly when the percentage of oxygen falls below 2, 
and in hydrogen containing less than 0'01% of oxygen it attains the 
high value of 110 molecules per ion. 

The presence of one part of oxygon in ten million parts of hydrogen 
can be detected by means of the pressure changes which accompany 
the point discharge. 

When nitrogen is present with oxygen in hydrogen, even in large 
excess, the combination which takes place is chiefly, and perhaps 
entirely, between the oxygen and the hydrogen. H. il. D. 


Does the Law of the Action of Mass Hold for the Silent 
Electrical Discharge ? Max Le Blanc and John H. Davies 
{Zeiisch. J‘'leUrochem.f 1908, 14, 301 — 366). — When dry ammonia gas 
is e-vposed to the silent discharge at consLant temperature and constant 
current, the rate of decomposition is nearly proportional to the pres.sure. 
Tcmpciaturo has a comparatively small inliueuce on the rate of decom- 
po.sition i a rise of 100“ nearly doubles it. -An increase oT the current 
of one-third nearly doubles the rate of decouipo-sition. The presence 
of excess of hydrogen diminishes the rate of decomposition, whereas 
nitrogen increases it. The luminosity of the discharge is much 
increased by nitrogen, but not by liydrogen. Tim final condition of 
equilibrium attained is found to be very little affected by the strength 
of current used. The ratio di^erent mixtures of 

hydrogen and nitrogen is not even roughly consUrnt. The law of ma.ss 
action therefore does not hold. Apparently, it is only true when the 
temperature is so high that the reactions occur under the influence of 
hent alone, X. E. 


Volatilisation of Cathcde^ in Attenuated Gasea, Feanz 
Fischer and Otto Hahnel (Zeitsc/i. Ekktrocfiem., 1908, 14, 366—367). 
— ibe authors have compared the volatilisation of different cathodes 
with the same current by. using two discharge tubes in series. dVith 
lie same metal and gas, the volatilisation is approximately inversely 
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propoitional to the gas pressure and directly^ proportional to tlic sni,jf 
of the current density. The volatilisation in argon and hyihocej '■* 
the same; it is less in air than in hydrogen. The order of volatilit' 
of the metals is aluminium, iron, nickel, copper, platinum, piipp,! 
If the t(nbes are in parallel, the current passes more readily tlirouoi 
argon than hydrogen, and the volatilisation in the argon tube is 
greater. KohlschUtter and Goldschmidt (this vol., ii, 457) 
different gases favour volatilisation in the order of their atomic weigbts 
This is not in agreement with the present experiments, and is alai 
contradicted by KohlschUtter .and Goldschmidt's results when these 
are calculated for equal quantities of electricity. ’j jj^ 

Electrocapillary Measurementa by the Method of Large 
Drops. Leon G. Gouy (Compl. rend., 1908, 146, 1374— 1370 ) 
'fhe present p.apei' deals with absolute measurements liy meane of a 
modified capillary electrometer. Tii order to obtain a rigorously 
hemispherical drop, the mercury is contained in a glas.s vessel 
optically worked, and of 40 mm. r.adius, ResuU.s arc given for 
solutions of hydrogen sulphate, sodium sulphate, hydrogen clilorifle 
potassium bromide, and potassium iodide. W, 0 . \\\ 

Determination of the Dielectric Constant of Helium. Ervst 
Hochheim (/?«•. ileul. ph>js. Ges., 1908, 6, 446 — 448). — The author his 
measured the dielectric constant of helium by the electrostatic null- 
method of Hopkinson-Lebedeff. The mean v.ilno reduced to O^and 
760 mm. pressure is /)= 1'()0(I074±0'000004. If the mean vahienof 
the refractive index of helium is taken from the moa-urements of 
Scheel and Schmidt, Ramsay and Travers, and of Rayleigh, the relation, 
ship of Maxwell, D = n-, is found to bo satisfied. H. M, D, 

Electrical Conductivity of Solid Cuprous Iodide. K.va 
C.fPEKER and E. Pal'I.i {nysikal. ZeitscL, 1908, 9, 431).— The 
electrical conductivity of cuprous iodide, which is abnormallv high for 
a transparent substance, i.s found to diminish witli time. iSy subject- 
ing a very .thin film of copper to tho acticu of iodine vapour in a 
suitable appiaratus, an initial ma.ximum specific resistance equal to 
0 01 ohm. was obtained for tlie iodide. In an atmosphere salimiteJ 
with iodine vapour, tlic conductivity remains unchanged, but falls 
immediately when the iodine vapour is removed by a currmt of 
hydrogen or air. On s.itiiiating again with iodine v.ipour, the 
original high value of the comluctivlty is attained, and the transform- 
atioii can bo re|)cated with the ssime specimen of cuprous iodnleas 
often as desired. II. hi. D, 

A Peculiar Type of Electrical Conductivity. K.uu. Badeker 
(Physika!. ZeiUch., 1908, 9, 4.31-133. Compare preceding abstroet) 
—The rise of the electrical conductivity of cuprous iodide wluc 
is observed when the substance is brought into contact with 
ioiline viipour or n f-atur:ite<l solution t:ikc*s placid iiip ^ ' 

.approximately four-fifths of the total increase is observed m b s 
minute. Tlio increase in the conductivity is accompanivd ii) .1 r ^ 
darkening of the colour and by an increase in weight, me uu 
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• in weight of the substance when in an atmosphere of iodine 
. .f^ndiiJs with the addition of 0 00333 gram of iodine per gram 
Tcupious iodide. The proportion of absorbed iodine .depends on 
. temperature and also on the pressure of the iodine vapour, or on 
* oonccntration of tho iodine in the solution with which the anprous 

■ lide is hi contact. Extremely small iodine vapour pressures or 
'°iicentrations are, however, very active. The conclusion is drawn 
tbit the conductivity induced by the ab.sorption of iodine is metallic 

■ ' iiaturo ; the resistance is the same whether measured by direct or 
,lteinaiing currents, and prolonged pas.sage of a direct current 

•oJnces no change in the conductivity. Tho increa.se in conductivity 
observed when cuprous iodide is acted on by light i.s attributed to the 
Lpawtion of traces of iodine. H. M. D. 


Binary Electrodes and Electrochemical Adsorption. Leo.vok 
MicHiEi.is (Zeilech. EUktrodiom.., 1908, 14, 353 -.355). — By a binary 
elect rode the author means a substance wliich sends out positive and 
negative ions when it dissolves. An acid of .small solubility and high 
iiiotccular weight sends out hydrogen ions and also anions; it may 
po.ssibly continue to send these out after the solution is saturated ; 
the ioius will re-combine, and the uudissociated molecules produced will 
Ecparito out in the solid form. Owing to the different rates of 
dilfusion of the hydrogen ions and the anions, the former will tend to 
escape from the surface of tho ■solid, leaving it negatively charged. 
It therefore behaves like a hydrogen electrode, and the difference of 
poteutial between it and the solnlioii depends on the concentration of 
tho hydrogen ions in the solution. The addition of an acid diminishes 
the poteutial difference, .and therefore increases the surface tension of 
the solid particles. The precipitation of a su.spension of mastic by 
acids i.s explained in thi.s way. The precipitation by a basic colouring 
matter, such a.s methyl-violet, is c.x plained by tho formation of a salt 
on the surface of the ma.stic particles. Thi.s diminishes the tendency 
to .seud out hydrogen ions, and so dimiui.shes tlio potential difference 
and increases the surface tension. This theory is the opposite of that 
which ^plains ad.sorption as a pure .surface effect due to the tendency 
of all .substances to take on the form with the smallest surface tension. 

T. E. 


Thermodynamics, of Liquid Cells. F. IIkndf.bsox {ZeiUch. 
fhijsikah Cham., 1908, 63, 325 — 343. Comp.xre Abstr., 1907, ii, 426). 
— The formula deduced in the earlier [taper (/oc. cil.) has been tested 
by measurements of the P.D. between ec[ually concentrated sglutions 
containing bivalent ions, such as ;bO.,'', Bti, Cd, Ac, The agreement 
between the observed .and calculated values is fair. In respect to ease 
'of manipulation, the author’s formula is superior to Planck’s, and the 
results which it gives are quite, as satisfactory. An e.xteusion of the 
formula to concentrated solutions is deduced, and tested by measure- 
iiuents of the E.M.F. of tho cell : 

Ac A "Cl i solution 1 Sat. I , ,,, . 

” I Sat. PbCI„ solution PbCI., solution ‘ 

J. C. P. 
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Change of Free Energy Accompanying the Formation 
Some Fused Salta of the Heavy Metals. Richaud Lo[,„ ‘ 
and M. G. Vox {Zeitsch. physikal. Chem., 1908, 63, liii!— jonf 
— The' authors describe a form of chlorine or broiniuc cUctt'J 
suitable for use at high temperatures, consisting of ^ 
carbon tube kept charged with the halogen, and show thst this ele* 
trode is reversible. The variation of E.M.F. with tempeiatnie ha 
been determined for a number of cells containing fused s.ilts, ami tii* 
results are represented by the following formulte ; in these c ,, meam 
the E.M.F. of the cell A\ Ali\ B,AB being the fused salt ‘fom^ 
from the elements A and B. 

«paci= = 1-263 -0-000679 (t-498°) for the temper, itmv>inten,l 
498—660°: eMi'i.>=l-^8- 0-000750 (<-560°), valid betueen 5 cm 
and 740°; e»bnre= 1-6945 - 0-000714 (<- 367°), valid between 35:1 
•and 640°; 1-045 - 0-000742 (1-580°), valid between 58fj; 

and 720°. ■ J, (!, p, 

Thermodynamics of Cells with Fused Electrolytes. Uichaeii 
Lorenz and M. O. Fox (Zeitsch. phjtikal. Chevi., 1908, 63, 121—125, 
Compare preceding abstract). — The Gibbs-llelmholtz foiinuU is 
applied to the cells referred to in the preceding abstract, .'iml ihe heats 
of formation of lead chloride and bromide and cadmium chloride and 
bromide are calculated. The value.s so found for tl'.o four .«alts jtj 
respectively 8'2 - 4 , 71'5, 86-8, and 77-3 Cal. These figures represent 
the heats of formation at constanf pressure in the teiniicratm-e- 
intervals recorded in the previous .abstract. So far as (-..niiniisoTiii 
possible, the agreement with the values deduced tlieruiocliiinicallyii 
fair. d.C, P. 

Differences of Potential at the Contact of T-wo Electro- 
lytes. Nernst’s Theory. J. Cevot (J. Chim. 7’//, 1908, 6, 

42t 491). — Although the general formuUefor the potential -liifnente 

at the contact of two clec-trolvtes have not yet been obtained, it is 
shown theoretically that the calculation is not only pos^ible for binm 
electrolytes with univalent ions (Nernst, Platick),hut al -o for aiivttvo 
electrolytes of the same lyiw (for example, HaClj, Cat-L), a.' well as for 
electrolytes with a common ion when the total ionic coiwcuti-ation is 
the same for the two .solution.-^. Direct experimental vcriiic.uiou of the 
foraniliB is not possible, owing to the fact that no single potentul 
difference is known -with accuracy ; in particular, it is ptiiiifri 
out that the Helmholtz t>.--tw,ald method for dctcrni'iiiug sirgle 
potential differences, depemliiig on eleclrocapillary pliiiKUiieua, is rot 

triistwjithy. _ 1 ’■ 

Measurements have therefore been made rvitli ‘Guini-l cli.nns, id 
which two solution.s are in contact with e.ach other anJ 
electrodes, forming cedis of tho typo M Ihe toml 

such a cell is tho algebraic sum of the potential diffeienres .ar 
junction.s metal solutions, and that at the junction of the two.-o.u lor- 
,8 '^ As the former can be calculated for clectiod - 1 
metal by the usual formula F = 

readily obtained. For solutions of salts of the same t'pi, 
ments were rhade with alkali sulphates against .'mp imiD 
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iiist each other, and for solutions of salts of different types such 
as ItCl.BaOlj, H^SOJCuSO^, and Na^SOJZnSO, were used, 
measurements were also made with liquid chains with identical 

..vfreijiities, for example, 

0 iViCjSOJO ^iVLijSOj and O-OpiVH^SO.JO lAK^SO;, ,■ 

£ M F.'^ at the junction metal|solution being' thus eliminated; In 
11 .nse;! the observed and calculated values were in satisfactory 

fill C'd'""} g, 

aoieeineiit. 

« . ■* 

A Method for the Oalculatiqp of Ionic Concentrations from 
Measurements of Potential in Concentration Celle. Wabren 
IvESDii.i, Lewis { Zeitech . physikal. C'heia., 1908, 63, 171— 176).— A 
metlioil is given for calculating the dl.ssociatioh of an electrolyte from 
noleiilial measurements in concentration cells. Applied to the experi- 
mental determinations of Gumming with silver nitrate (this vol., ii, 253), 
very close agreement isobtained. j New determinations with lead nitrate 
■lurl chlorate are also given, the value for the normal lead electrode 
obtained beino 0'402. The advantage of the method in the case of 
muitivalent ions is that it is unnecessary to make any assumption 
,as to dissociation in successive stages. 0. H. D. 

Electrochemical Equivalent of Silver, Especially in Reference 
to the So-Called Anode Liquid. Fiuedricii Koiilrausch (.dren. 
Physik, 1908, [iv], 26, 580 — 596). — ^The author has made experiments 
to ascertain whether the value obtained for the electrochemical 
equivaleilt of silver by P, and W. Kohlrausch in 1881, and 1883, 
roiuires correction in the light of recent researches on the properties 
of the anode-liquid. According to these, oxidation products are 
formed in the solution at the anode, and this leads to inaccurate 
values for the equivalent. U.sing the original piece.s of apparatus and 
duplicates of these, the new experiments show that the arrangement 
of tlie electrodes is such that the abnormal propertie.s of the antde- 
liquid do not exert any influence on the result obtained. The 
conection which might be applied to the value 0*01 183 given by the 
older experiments is at any rate less than O'OOfl".^. 11. M. D. 

A Lecture Voltameter. K. Pitoxi (Akoi-o Cim., 1908, [v], 15, 
4dG — 428). — The voltameter is of the Jlofin.inn p.rttei'n, but the 
three tubes are of equal diameter and in the same plane. Each is 
titted with an electrode, and the centre tubo also has an outlet tube 
uuil blip at the lower end. In the electrolysis of water, the central 
electrode may be. made the anoile, and the two outer ones jjilhodes ; 
the Toluiiie of gas coMected in each tube is then equal. TTie applica- 
tion of the voltameter to polarisation exjierimeuts is also described, 

. C. H. I). 


Relation between the Ionising Power and the Dielectric 
Constants of Solvents. Herbebt N, McCoy (/. Ckent. Foe., 
ISOS, 30, 1074 — 1077). — Walden has shown (Abstr., 1906, ii, 149) 
that when solutions of an electrolyte in various solvents have the same 
il*-sree of dissociation, the product of the dielectric constant and tlie 
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cube root of the dilution for such solutions is a constant, oi f'-'ij 
const. Kohlrausch’s equation A. = A^~k\JC, where .\ ,, 

equivalent conductivity at ^ncaotration JJ, the condndivity 1 
infinite dilution, and ii is a constant, may be written A ^ 

1 -i/Ato or a = l - A (1), where the degree 6f ionisation"^a I 
A/A„ and i/Aoo = A’, a constant. From equation (1) the e.^pre 5 sj„^ 
Z=(l-a) JF (2) is obtained. The data for sodium cliloiide ate 
tabulated, in which the values of a are calculated by equation (L 
SimilaT.caloulations have been made for about thirty other salts, Ti,j 
differences between the observed aftd calculated values of a do not 
exceed the probable experimental error. It is shown float equation 

(1) applies fairly acqurajfelyjto many solutions in inorganic solvents, and 
the values of A'=(l -n) ^/F, t, and A'e for tetraethylammoninm iodide 
in various solvents are calcul.ateil from Walden’s data. The lesults iie 
also given for potassium iodide in water, ethyl alcohol, and acetonitrile 
and for lithium nitr.ate in water, methyl alcohol, and 50 ,, inethj! 
alcohol. In the case of potassium iodide, the value of Ju is nearly 
the same for ethyl alcohol as tor water, but i.s abnornially large 
in acetonitrile. For lithium nitrate, A'< has the same value for water 
and for methyl alcohol. E, G, 

Electrolytic Rectification of Alternating Currents. Oixther 
Schulze (Xeilsch. EUhlrocheui., 190S, 14, 333 — 317).— The antlior’s 
experiments with direct current (.Inn. I’hysik, 1906, 21, 929; 1901, 
22, 543 ; 23, 226 ; 24, 13 ; 1908, 26, 775) have shown that the 
active electrode in an clectrolytfc rectifier is covered with a poroin, 
non-conducting skin. The qiores next to the metal are tilled with gas, 
and the remainder are full of the oleclrolyte. When the electrode is 
cathode, negative ooriuiscles pa.ss from it through the ga.s layer to the 
electrolyte without much resistance ; when the electrode is anode, 
hoavever, the carricis of the cunent in the electrolyte .are anions which 
cannot pass through the gas layer. In the anode direction, the gas 
layer has a resistance of the order of 500 ohms per siq. deoimetre ; it 
also has a capacity of the order of 5 microfar.ads per sq. deciinetre, and 
with .alternating current of oO perioils per second, this allow.s the same 
current to poass as a re.''i.''taiiec of CIO ohms. The resistance of the 
electrolyte i.s negligible compared with this, so that the cuiicnt in the 
anode direction is oonilitioned by the resistance and capacity of the gas 
layer. In the cathode direction, the re.sistaneo of the gas h'.yer and of 
the electrolyte are each of the order'of 10 ohms per sq. decimetre; the 
capaeittof the gas layer is therefore negligible. The theoretical shape 
of the current and E.M.F. curves are deducedifrom these considera- 
tions. A hirgu number of curves are taken by means of an oscillogiap , 
using eleetiodes of all tlio active metals known. The curves agree 
well with the theoretical forms. As a criterion of the relative values 
of the cells, the ratio of their apparent resisfance.s in the cathode an 
anode directions i.s insed. With aluminium in solulion.s of salts " 
potassium or .sodium, the ratio i.s small, but the active ajer -o 
break.s down. The d.inger of breakdown is smaller with amnion 
salts, but the ratio is larger, llreakdown is never obseiwei 
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tantiili'i"! abilily to resist E.M.F.’s, 

f 1000 volte is of no use in practice, becjiuse of the very dilute solutions 
° iiiicd. Magnesium has a very small ratio of resistances, but the 
attive layer is very ■ sensitive to rise of temperature. Since the 
liability to breajfdown and a small ratio of resistances appear to be 
both due to the same cause (solubility of the solid skin in the electro- 
I tel it is improbable that a satisfactory electrolytic rectifier will be 

ilijc'overed. T. E. 

Theory of Dulong and Flit’s Law. II. Fbahz EicnAHz 
//edsc/i. anorg. Chem., 1908, 59, 146 — 160. Compare this v(fl., ii, 
552 ) —A theoretical discussion of the causes which lead to deviatious 
'rom Fulong and Petit’s law. The author's theory, which requires 
h.at the product of the atomic weight and the specific h^t at constant 
Fohuiie should he equal to 6'012, cannot be tested directly by ordinary 
■xperimental data. That elements of small atomic weight and small 
itomic volume represent exceptions is anticipated by the author’s 
theory. In accordance with this, it is also found that of two allotropic 
noditications, the one with the smaller atomic volume has the smaller 
specific heat. if.' M. D. 

Equation of Condition for Metals. Ma.x Thie.se.'i {Ber. deut. 
Ays. Oes., 1908, 6, 410 — 415, 415— U7._ Compare Gruneisen, this 
fol, ii, 563). — A discussiou of conclusions regarding the equation of 
joiidition, which may be drawn from the relationship pointed out by 
Gitineisen, that for a number of metals the quotient of the coefficient 
of expansion by the specific heat ^s almost independent of the 
Icoiperatui e. The significance of this relationship depends on whether 
the equation of condition for a solid, crystalline substance is different 
from the equation for the same sub.stance in the liquid condition or in 
mother crystalline form, or whether the same equation of condition 
liojds for all tonus of the substance. In the tir.st case, the relationship 
may be strictly true for certain crystalline forms, but in the second 
:a5o the relationship can only he regarded as appro.ximately valid for 
a finite portion of the curve of condition. H. M. 1). 

Specific Heat and Molecular Magnetic Field of Ferro- 
magnetic Substances. Piekke Wmss and Paul N. Beca {Arch. 
Sci. pbjs. nat., 1908, iv, 25, 529 — 548). — The energy tr.iusfer when 
ferromagnetic substances are in.agnctised or demagnetised by alter- 
ations in temperature is of the same order as the energy required to 
effect the temperature change itself. 

Ibe author.s oude.av^r to show that the anomalies exhibited by the 
specific heats of magnetic metals (Pionchon, Abstr., 1887, 201) can 
be quantitatively explained as due to variations in the magnetic 
energy content. 

Assuming each molecule to be a magnet producing line.s of force, 
of complete demagnetisation of iron is calculated to be 

0 c.al. per gram at 20°, becoming less as the temperature rises, .and 
ma y ilisaiipearing at 753°, at which temperature the iron loses its 
niggiietic properties. The energy of demagnetisation of nickel varies 
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from 4-3 cal. at 22'9° to zero at 376°, whilst the correspond in » ,, i 
for^aguetite are J4'4 cal. at ii5‘2“ and zero at 688°. ° * 

At the ordinary temperature jjjie magnrtic phenomena should act 
for one-twentieth of the speciBc heat of iron, whilst in the 
hood of 753° the proportion would be as much as 43“'. 'tT ‘ 
specific heat of iron undergoes an abrupt diminution at TSdh 

Calorimetric measurements of the specific heat of iron, nichel 
magnetite over a wide range of temperatures show strikin<^ a®reem 
with the results calculated from the magnetic propertie.s. 'i’],e j,, 
heaVof iron alters by 0-112 at 7^°, whereas the figmes calcnkted 
fronf the magnetic properties are U'lSG at 753°. Values for 
and magnetite are in still belter agreement with the tlioory, 

■i. J.C. 

The Solid State. W. A. Kurbatoff (/. Chim. ny~\, g 
337 — 354), — The melting points and equal fractions of the ahsoiutB 
melting points are to bo regarded as corresponding tempeiatiu'cs for 
solids. It is shown by .an examination of the available expoiiraoutal 
data that at such temf'erature.s the electrical conrluctic itic?. divided 
by the conductivities at the melting points, are equal f(,i- different 
metals, and that both electrical and thermal condilttivity are periodic 
functions of the atomic weight. At oovrcspondiiig tenipoi atiires, the 
law of Dulong and Petit hojds rigorously, even for bm-oti, carlimi, and 
silicon, Tlie evidence indicates that the molecules of solid metals ate 
monatomic, tlio.«e of .solid non-metals being more caiiqdc.v. The 
molecules of sulphides, oxides, _and other compouiils witii metallic 
lustre are non-associated. 0, H, D. 

The Heat-contents of Binary Systems, fii'sT.'.v Ttsicuxs 
[Zeiltch. ph/sikal. Cheni., 11)11.8, 03, 129 — 140), — The tlicnnal equi. 
librium of binary mixtures may be represented advantageously by 
means of a tlirce-dimensiunal model. The ordinary toiiipcratujc- 
concentration diagram is ti.s-ed as tlie base of the model, and perpeii- 
dicular.s .are then orecitul, the heights of which are piopoitional to tha 
heat-content of unit mass, the upper surfaces then being Ci)nstrii(.te(l 
by means of the.-o perpendicul.irs. Sections perpendiculai- to the 
concentration axis give the variation of iieat-conteiot with tcuqjevature 
for a given composition, Phutogntphs of a number of such models, 
with the corresponding tcmperatuic-concentration diagrams, arc given 
for each of the cases disenssed l)y Koozeboom. 

In order to con.struct the model, cooling c\irves of the mixtures 
must be taken under similar cooling conilitions, ami the duration of 
each arre.st determined, as in Taiumann's inet^d of theriiial analjsis 
(Abstr., 1901, 113). 

Correction of the Ideal Melting-point Curves of Binary 
Alloys. Domenico Mazzono {Xuovo Con., 1908, [v], 15, Wl— -4 
— The author applies two corrections to tho ideal melting pomt curve, 
one depending on the heat of mixture, and. tho other on ^ 
lion of the dissolved metal. The data for the former cm ie< >°°' 
obtained from the author's determinations (Ileiid. A. /'*■ 
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18, 165), and those for the latter from the atomic 
measured by Heycock and Neville (Trans., 1889, 55, 666 ; 
376, 656, 1892, 61 , 888; 1894, 05, 31 ; 1897, 71,383; 
uJ7 ii) 245). The application. of these corrections to the 
' 1 ' points of alloys of bismuth and tin, lead and tin, and lead and 
gives Curves approximating very closely to the ideal curves. 
nT'^'method fails when the two components form a solid solution, as in 
1 ase of tin dissolved in zinc, or when chemical combination takes 
I 1 ' in lead amalgams. The following coefficients of poly- 
t'Sation were determined : Bi in Sn, 1-25 ; Bi in Pb, 2-2 ; Sn in Pb, 
3 . 8 ;ZninSn, M5. C. H. D. 

A Cryoscopa M. C. Dekhuyzen (Bioehem. Zeitsch., 1908, 11, 

The true freezing point of a solution can be expressed by 

the^qoation = + where i.s the true freezing point, 

( tlie apparent (actually read) freezing point, and the “ convergence 
teuipemture,” that is, the temperature which the solution will attain 
when congelation does not take place. is a constant depending 
on the rate at which the equilibrium of temperature between the 
freezing vessel and cooling bath is attained. K„ is a number, 
liT means of which the rate can be calculated at which the ice 
iu the supercooled liquid is formed or dissolved. The above 
formula is due to Nernst and Abegg. The constant ka can be 
directly determined, the equation -dt;dz = k„{l - 1^), where z repre- 
sents time, denoting the rate of temperature change of the liquid. 
From this equation, 

= 1 /(Z 2 - z,).log.natr(<, to), 
where t,. represents the temperature of the cooling mixture. To 
determine K^, the following formula was evolved : 

dtjdz = A — to) — ^n(to “ to). 

A practically constant cooling bath can be obtained by applying the 
principles that ice and salt solution attain ten^erature equilibrium 
with very small velocity if the surface of the ice and the stirring of 
the liquid be reduced to the lowest possible limits. 

The apparatus employed consists of an inner cooling vessel with 
ground flange, fitted iuto a somewhat large cooling vessel, also with 
ground flange; the two ground surfaces are clamped together. This is 
covered with an ebonite plate, into which fit two tubes, one of which con- 
tains mercury, for quick cooling, and the other tube is a Dewar vessel, 
formed from two concentric test-tubes with an evacuated space 
between, A special arraugement made for transferring the vessel 
containing the liquid under investigation (with the Beckmann 
thermometer) .from tl^ quick-cooling to the Dewar tube is described, 
and also the methbds for determining the values of ka and K^. 

S. B, S. 

Boiling and Freezing Points of Concentrated Aqueous 
Solutions and the Question of the Hydration of the Solute. 
b.vMusij JI. Johnston {Trans. Roy. Abe. Rdin., 1908, 45, Part 4, 
855 — 884 . Compare Abstr., 1906, ii, 9). — Boiling point, freozin 
£Oint, and electrical conductivity data are recorded for concentrate 
VOL, xciv. ii. 45 


1 ^88, [ii«]. 
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aquobus solutions of a number of elMtrolytes, The condnctiyity 
measurements were made at 0° and 99-4 . 

In general, the rise of the boiling point produced by o„e 
equivalent has a minimum value at a concentration o 0-5 to 10 gmuj 
eouivalent per litre. For higher concentrations than toat coiTesimnJ. 
ine with this minimum, the rate of increase of the eqffivalent l,o,li„„. 
point elevation gradually diminishes, and in certain cases a 
can be observed. 

From a comparison of curves whifh represent the v.ariafion ot 
,, U with the concentration of the dissolved electrolyte, the 
coucUsion is drawn that the degree*! ionisation is greater at 0= thm 
at 100“ in the case of dilute solutions, whereas concentrated solutions 

'are more dissociated at the higher temperature. 

Assuming that the ionisation can be obtained from conductivilr 
data and that the elevation of the boiling point (or depression ot ths 
freezing point) produced bv a gram molecule or gram ion i.s independent 
of the couceutration of the .solution, the e.vperimental data are need to 
calculate the degree of hydration of the dissolved electrolyte on the 
aasuraptious (1) that molecules and ions are hydrated ; {i) thattlie ions 
miU- are hydrated, and (3) that the undissocmled molecules only are 
hydrated The fact that the values obtained on the br.4 as.suinption 
are in some cases constant for a series of concentrations is regarded as 
evidence of hvdration of both the undissociated molecules and the 
iocs. For other electrolytes, hydration of the molecules or rf|heioiis 
alone is assumed. ' ' ' 

Theoretical Determination.of the Vapour Pressure of Solid 
and Liquid Carbon Dioxide, h. bancK (I h>/siknl. /eiuL, JOd, 

O 4'13_437)— The validity of Kernst’s tlierinoiiynamic formula tor 
the variation of vapour pressure with temperature has been examine,! 
for liquid carbou dioxide between -10 and b) and foi the en ij 
between - 60“ and j lol“. The agreement between the calculated and 
experimental values is very good, except m tl.o neighbourhood o 

\oO° to - 130“. A .similar deviation for an intei'mediaie innge of 
temperature was found by Natimann in the ease of iodine, 

,L i 

In ten, iwa'tures above absolute zero, liquid carlion dioxide has tl.eio- 

change for the passage of solid enta 
dioIId/lmothe'Viquid form at various tempemtures rue 
The curves representing these valuesare .symmet,ic.a .am t. , 
a straight line parallel to the axis of temperature. U- ‘ ■ 

Mutual Action of Di^^ol^ed SubstanceB as 
their Vapour Pressures. Aoam " _ A uiOi, 

6, olid— out).— Keuiark.s on Koiiowaloff » recen F' P ,, '"j , p* can 
U 334,602). It is shown that .several of ‘X\apoin' 

1,; deduced from the general o7bao«lt’s Ian. ^ 

pressures of binary mixtures with he help o 
follows that, contrary to Konowaloffs view, 
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, -j, j combination under the conditions of experiment in many of 

the binary mixtures studied by that author. G. S. 

Vaporisation I. Hanns ton JCptner {Zdlsoh. physikal. Ckem., 
1908 63. 35® — Compare Ahstr., 1906, ii, 622 ; 1907, ii, 742). — 
PI , 0 values of / calculated by the empirical equation /=/„_a^ + 
})'(\-6) (see loc. dl.) are in the neighbourhood of the critical tempera- 
ture greater than those derived directly from observation. The 
author now shows that when the third term on the right band side of 
the foregoing formula is multiplied by the factor 1 - ^/[e(l -ff) + 1], 
n-here « is a constant, a better agreement is .secured, as shown by 
(irures for fluorobenzene, carbon dioxide, and ammonia. 

°By combining this modified equation with the Ol.apeyron-CIausius 
formula, an expression is obtained for the latent heat of vapori- 
sation. 

According to Mathia.s, (7)i + Z)r)/20t = 2 - 5, where .and are 
the densities of liquid and saturated vapour respectively, and Tij, 
hs the critical density. The agreement between the experimental 
figures and the values calculated by this formula is in general very 
good, but, according to the author, the expression 1-I-«'{1-S) on 
the right-hand side, where a is a con.stant for each substance, 
gives even better results, as shown by figures for fluorobenzene 
and ammonia. A formula is also developed for calculating the 
dill'eronce between the densities of liquid and saturated vapour, and 
is tested with satisfactory results by tho available data for fluoro- 
bcnzene and ammonia. Formulte are further deduced for calculating the 
densities and volumes of liquid and saturated vapour in terms of 0 and 
the various constants quoted above. J. C. P. 

Sources of Brrdr in the Bbullioscopic Method and Attempts 
to Remove Them. Ernst BE(,'K.M,aN.v [With Otto Liesohe and 
Tiieouok Klotfer] {Zeilsch. physihiL Chim., 190S, 63, 177 — 215). — 
An elaborate series of e.xperiments has been made to determine the 
sources of pos.sible error in cbullioscopic determinations. The influence 
of the c.xternal temperature i.s discn.ssed, and is shown to be least for 
concentrated solutions ; it is less than in the ca.se of cryo.seopio ex- 
periments. .Direct electrical heating by means of a thin platinum 
spiral is very suitable for non-electrolytc.s, especially when tho boiling 
point of the solvent is high. Electrolytes give abnormal results, even 
when an .alternating current of high frecpiency is employed. 

A method is described by which satisfactory measurements can be 
obtained with the bulb of the thermometer immersed only in vapour. 
Ihe device employed keeps the bulb of the thermometer free from 
liquid, a layer of boiling liquid forming a jacket round the vapour 
space In another form of apparatus, the bulb is immersed in liquid 
roe from vapour, jacketed with the vapour from the same solution. 

0 influence of the nature^nd quantity of tilling materi.al (garnets 
or platinum tetrahedra) is also discussed. C. 11 . D. 

Apparatus for Fractional Distillation under Reduced 
SiEiNKorp {Bidl. Sot. chim., I'.IOS, [iv]. 3, 
» * 1' Attention is directed to the author’s apipiamtus tor this 

45—2 
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purpose {Ohem. Zeil., 1902, 26, 407), which resembles Delepii, ' 
vol., ii, 461), but differs ia having the cylindrical receiver i**''* 
rubber stopper, through which the distributor, provided witf*' * 
tube for attachment to a pump, passes. P 


ModifloatioD of the Platinum Vessel of the Berthelot m u 
B omb. Eduard Tdra (Cftetn. Zeit., 1908, 32, 608).— So as tor 
the wear-and-tear of the pastille, and to facilitate the 
the fuse-thread, it is suggested that the bottom of the platinui"'^”*^ 
should be hollowed out in a pod-like form so that the 
can be introduced after weighing without disturbing the pa.stille 

■f- E. 


Heat of Neutralisation of Acetic and Benzoic Acid 
Aniline in Benzene Solution. Leo Vio.son and F\ivi v in 
re, id., 1908, 146, 1316-1318).-The molecular heats of dissoluti 
acetic acid, benzoic .acid, and aniline, in benzene at J//4 dihu' ° 
-0-61 Cal., -3-34 Cal., .and -_l-09 Cal. respectively. WhJnQ*'] 
volumes of J//4 solutions of acetic acid and aniline are mixed ;i fi|i f 
temperature (0'054“) is observed corresponding with an aljsoi'pii'op f 
-0-16 Cal. per molecule. On the other hand, the format ion of anilin 
acetate directly from the acid and base results in the development of 
heat, whilst the heat of dissolution of aniline acetate in ben?™. 
(Mji dilution) is -3-63 Cal., from which the value +1’87 Cal is 
deduced for the molecular heat of combination of acetic acid inj 
aniline. 

Similarly, by mixing equal volumes (200 c.c.) of .1/ 4 solution ol 
benzoic acid and aniline in benzene, a very slight elevation in tempera- 
ture (0'024°) is produced, corresponding with a development ol 
0 08 Cal. jier molecule. Aniline benzoate, however, has .i heat ol 
dissolution of -9'4 Cal. .at .1//8 dilution in benzene, giving the value 
+ 4 77 Cal. for the heat of formation. 


Determinations of the molecular weights of aniline aoetate and 
benzoate by the c-yoscopic methoil give the values 111 and 151—153, 
which more nearly agree with those calculated for mixtures of the 
acid and base than for the salts. 

The conclmsions are drawn tliat aniline does not comhiiio withacetic 
.and benzoic acids in benzene .solution, and that aniline acetate ami 
benzoate are dissociated by dissolution in benzene. E, H. 


Heat of Neutralisation of Picric Acid by Different Aromatic 
Bases in Benzene Solution. Leo Vjonon and Lvieix (Cimiji!. 
rend., 1908, 147, 67 — C9). — Picric .acid differs from benzoic .and acetic 
acid.s (preceding abstract) in that it combines with aromatic bases la 
benzene solution, 

The molecular heat of di.s.solution of^icric acid in benzene .air 30 
and J//8 dilution is - 3'8 Cal. The following arc the heats ol 
neutralisation of picric acid by various base.s, and the characters ol 
the salts formed, liy aniline, +14'75Cal. ; narfiuepicrale forms small 
yellow cry-stals, of which 100 parts of water di.ssolve 0 34 part and 
100 parts of benzene 0'078 part at 22”. o-Toluidiuc, + 16 45 i 
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!„:,{i,ievi<ral6 is precipitated as orange-yellow flocks, which quickly 
joe into yellowish-white crystals. la-ToIuidiue, +15-98 Cal,; 
*' 1 1 + 18'lfl Cal. ; m- and p-toluiiine' pierates form clear, yellow 

^^■vstals. Methylauiline, +11'07 Cal., (solid salt); rmthylaniline 
■ fiM forms a golden-yellow, crystalline powder, m. p. 134“ Dimethyl- 
^ line -t (solidjsalt) ; dimeOiylaniline picrale is a granular, 

vel'low’pow'ion..®-?- 142“,'Ethylaniline, + 12-6 Cal. (solid salt) ; ethyl- 
linliM MICJ'OIS 'forms a clear yellow, crystalline powder, m. p. 132“, 
l)imethyl-o-toluidine, +9-45 Cal. (salt dis^lced); the golden-yellow 
soUition, after twenty-four hours’ standing, deposits clear yellow 
„Yitnls oi dmeihyl-o-toluidine picrale, tn. p. 116 — 117“ of which 100 
m'vts of benzene at 25“ dissolve 1'35 parts. Phenylhydrazine, 
+ 19 03 Cal. (solid salt); phenyl/iydrazine picrate forma a bright 
yellow powder, m. p. 148—149“ 

’ The molecular heat of dis.solntion of o-nitrcaniline at 22“ and 3f/8 
dilation is -5'51 Cal., and its hc.at of neutralisation by picric acid is 
- 0'35 Cal. The heat of dissolution of o-nitroanilwe picrale, a brick- 
red, c?)-.stalline powder, in benzene at 22“ and J//16 dilution is 
- 8'40 Cal., whence the heat of formation in benzene solution is 
-1-3 Cal. A cryoscopic determination of the molecular weight in 
benzene solution also shows that no combination has taken place. 

These results are an example of salt formation without ionisation. 
The electric, al conductivity of the solutions either before, during, or 
after admixture is inappreciable. 

Benzene solutions of phenol, nitrobenzene, and m-dinitrobenzene do 
not react with a benzene solution of p-toluidiue. 

The conclusions aredrawn that (1) salt-formation in benzene differs 
troin that in water, (2) that benzene having no appreciable ionising 
power is p.articularly useful for the thermal study of the formation of 
certain .salts, (3) that the presence of several nitio-groups in the 
benzene nucleus greatly intensifies the acidic power of the hydroxyl 
group, and (4) th-.it the acidity of picric acid becomes zero towards 
certain bases, such as o-nitroaniline. 

Other acids, such as trichloroacetic acid, in which the acidic 
character i.s intensified by the presence of the tliree chloriuo .atoms, 
behave similarly to picric acid. E. H. 

Heats of Solution of the Three Forms of Lactose. 0. S, 
Htusos and E. C. Bkow.v {/. Amr. Chem. Soc., 1908, 30, 960-971). 
—Lactose can be crystallised from solution in two forms, the mono- 
hydrate and the ,6-anhydrous moditic.ation. When the hydrate is 
hcaterl at 125“ it is converted into the a-anhydrous form, Hudson 
(Abstr,, 1904, i, 974) has determined the rate at which equilibrium 
is established between the hydrate and the /S-modificatioii, and the 
pi'opoitmas of the two formaafinally present. -A study has now been 
made of the heats of solution of the three forms of lactose, keeping in 
view the fact that the solution of any one form is complicated by 
a second heat effect due to the clmiige .into the stable nii.vtm'e of 
lydrate .and /S foim. The following terms are employed : The 
Jiutial beat of solution " is tlie heat produced when any form of the 
sugar is dissolved under such conditions that the change into the 
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mixture of hydrate and )8-form is greatly retarded. The “ i 
of solution" is the total heat developed when any form of the 
dissolves to yield a solution containing the stable mi.\tuie. 

" heat of passage” of one form into the other i.s the heat proJu ! 
when a given quantity of one form changes in sokitiou 
equivalent quantity of the other. The final heat of solution is 
the sum of the initial heat of solution and the heat of [la.^ssuo, yi 
following results have been obtained liy means of calorimetric uicmsu, 
ments. 

The initial heats of solution in gram-calories are: lijdratc, - 12 o 
a-form, -t-7'3; /Jforni, -2-3. The final heats of sulution 
hydrate, -1T4; a-form, -l-7'9; ^ form, -2'7. The heats of [iasa„j 
to the p-hrm are; hydrate, -f TO ; a-fonn, -(-TO. The equality 
the heats of passage of the hydrate and the a-form support the view 
that in solution the a-foim instantly changes into the hydrate, wbid, 
is then slowly converted into the ji form. The initial heat of solution 
of the hydrate increases about O'l gram cal. per degree rise in 
tempeiature. Ou dilnling strong lacto.se solutions (0 5 aiolal) a 
slight development of heat occurs, hut the heat of solution is inde- 
pendent of the concentration when this is less than about 0’3 uiolsl. 
The puie /3-f(Uu has hceii pieparcd, and has D'-* 159, whilst tlo 
hydrate has D-* T04. The theimoehtmical data now obtained .slim- 
that the crystallite suTslance jiieciiutated from aqueous solutions of 
lactose hy alcohol and ctjier is a mixture of the hydrate auJ/J-ajodifira- 
tion, the two form.s being i.ue.seiit in appro.ximately the same pro- 
portions in whicli they occur in stable solutions. Observations of 
the rotatory p ower of stable solutions of the sugar indicate that the 
hydration is sliglitly increased with rise of teinpeiatme from 0’ 
to 100°. Tilt) final lic.-it of .-olution of the liydrate, calculated from 
the solubilities at 10 aud 20°, is -1 TO, which agrees closely with 
the calorimetric (ieterniinatioii at 20 K. 6. 


New Instrument for Reducing Gas Volumes to Standard 
Conditions. (Ikaxt T. I>.\Hs {J. Awer. t'heni. io'oe., 1908, 30, 

fi71 973). — i\n ap|iar.itu.s i.5 descril'cd for so a^lju,^titlg the pressure 

on a ‘'a.s that its volume is lediiccd to that which it would occupy 
under standard conditions of teinperaturo and pres-uie, caleulatiua 
being thus avoided. The pre.s.-ure is applied by mcan.s of a cokmm of 
water, and tlic luothoj is tkerefore only suitable for gases which 
can ho collected over w.iter. Tor details, the description and diagram 
in the original must be coiisuIuJ. 


Orthobaric Densities of Homologous Liquids, fo f“- 

(lAZAWA.x (./. TJU6, 0, 492-- -4yy).-Tioui the autho' > 

determinations of tin* dcii.sities and crieical tcnipiciatures o ace 
nitrile ami piopdonitrilo, and from the corresponding ‘ 
of Voung for iiciilanc, isopontane, hexane, heptane, aial M - ■ 
it is shown that the difference hclweeii the “ {\jie 

densities for two liomoleguiis liiiuids is equal jg„aty 

critical tcuiper.ttuie.s cf the same liquid.s. Hence, , 
curve (liquid) and the critical temperature of a single muu 
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.pfios is known, the density curve and critical temperature of all the 
other members can be calculated, if the density at. a single tempera- 
°„re is known in each case. 

T he rule in question does not hold for the esters and alcohols studied 
l,y Young and Thomas (Trans., 1893, 63, 1191). G. S. 

Unit-Stere Theory ; Demonstration of a Natural 
Relation between the Volumes of the Atoms in Com- 
nounds under Corresponding Conditions and that of Com- 
bined Hydrogen. II. GEnvAiss le Has {I’ldl. May., 1908, [vi], 16, 
60 -y9- Compare Abstr., 1907, ii, 754). — The volume relationships 
of embon and hydrogen in the liquid hydrocarbons of the olefine and 
acetylene series, and in aromatic and hydroaromatic .compounds, have 
been e.xamined in the light of the theory put forward in the earlier 
paper on the basis of data for the liquid normal paraffins. 

At the melting point and at temperature.s equally removed theie- 
fi'om, the molecular volumes of the olefines may be represented by 
the expression: molecular volume C„Hi„ = 6».S'- 2-62 = lluS'- ( = ). 
Similarly, the molecular volumes of the acetylenes are given by : 
molecular volume CnH >,,_2 = 6n-S'- 26’- 3 = llbS'- (— ), In these 
e.'cpressicns, 6 is the value of the unit-stere = 2-97, ir is the total 
mitubtr of valencie.s of the atoms in the hydrocarbon molecules, and the 
biacbeted symbols represent the volume values corresponding with the 
uiisaturalccl linkages. 

,\t the boiling point, the molecular volumes of the olefines and 
acetylenes are given by the formula*: molecular volume C„H,n = C«6' 
and molecular volume C„Ha,._,, = 6n.y- 26' respectively. The value of 
6' is approximately 3 7, but appears to vary slightly from one compound 
to another. 

The data for aromatic compounds indicate that the atomic volumes 
in the nuclei are always less than the volumes of the same atoms 
in straight-chain molecules. The relative volumes of atoms 
are, however, the same in both cases. The atoms in aliphatic 
side-chains of aromatic compounds luive tlie- same volume as in the 
paratlins. 

In the ca.se of benzene and it.s homologues, it is shown that the 
critical coefficients are also subject to the valeucy law. H. IM. D. 

Torsional Elasticity of Liquids. L. Lauer and Gustav Tammanx 
(Zeilsch. physikal. Chem., l‘J08, 63, 141 — 150). — An apiparatiis is 
deseiibed by means of which a known torque of short duration could 
by applied to a glass sphere immersed in the liquid to be e.vainiued. 
ihe duration of the impulse varied from 0'000001fi3 to O'Ol’JOfi second, 
and was regulated and measured by means of a Helmholtz pendulum, 
u other experiments, a steel rod of elliptical section was substituted 
lor the gla.ss sphere. 

The liquids investigated were water, glycerol, and uudercooled hotol 
(ontaining 1 '5% sucrose. The last two gave positive indications of 
toisioiial elasticity, increasing with falling temperature. The tempiera- 
ure. at which elasticity becomes marked is independent of the durntion 
0 1 10 impulse, and almost independent of the moment of torsion. Tliis 
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temperature is 63° for glycerol and 41“ for betol. Water 
exhibit any elasticity above its melting point. t!. tt I), 

Weight of a Ailing Drop and' the Laws ^ Tate. Deter- 
mination of Molecular Weights and Critic^ Temperatures of 
Liquids by the Aid of Drop Weighta II. J. Livixcsios i 
Morgan and Eric Higgins (/ Amer. Ghmi. Soc., 1908, 30, 1055— loesjl 
—Morgan' and Stevenson (this vol., ii, 356) have shown that (hj 
weight of a drop of liquid hailing from the properly cut end oi .a gijjj 
capillary tube is proportional to the surface tension of the liijuid, wd 
can be employed for calculating the molecul.ar weight and critical 

temperature. . . ■ , , . 

In the present paper, an account is given or expeiiments which have 
been carried out with a bevelled tip similar to that used Ijy .Morgan 
and Stevenson, but attached to a burette of sm.aller diaineler than that 
previously employed. The drop weights of carbon tetradiloiide and 
the liquids studied in the earlier work have been detenu ined at or neat 
the temperature.^ at which their surface leiisious have been measured 
by the rise of the liquid.s in a capillary tube. The results are tabulated. 
They con6rm those obtained previously, and show that, for the deter- 
mination of relative surfare ten.-ious, the drop-weight method is more 
accurate than the ordinary method depending on capillary rise, and, 
also, that the molecular coefficient of diop weight i.s a lino constant, 
The'drop-weight method is therefore the most accurate aiailabletor 
the determination of molecular wcight.s, except that for pmnanent 
gases which is based on the density. It is al.so shown that critical 
temperatiire.s can be more readily and accurately calculated irom drop 
• weights than from capillary rise. b. G, 


New Formulsa Correlating the Various Constants for 
Non-associated Liquids. Kkk; Hkkuxs {J. -tiucr, 

1908 30. 1069 — 1<»T4).— and Stevenson (this vol., ii, .iob) 
and Morgan and Higgins (preceding ab.stiact) have de.scribcd a nictliod 
of determining the volume.- (and hence the weights) o droio ol not- 
associated liquids delivered from the speci.ally cut cud ct n cipillar) 

^"slnce the drop volume is projiortioiial to the sui face kn-iou, )t u 
shown that vM, r- A', where M li the molecular weight c the .subst™ 
in the liquid state, u the drop volume, and 1 the .ab.sfdu o e . ui mo 
of the b p. By means of lhc.-o drop-volume coustanU of <uUiii non 
associated liquids (beux.ne, py.idine, j'"',!;;’; “J 

quinoline), the following can lie calcnUtod from a b« ,, 
b, p„ moieciilar weight, anil den.Mty : the .suifaio i 


b, p,, molecular weight, anil uen.Miy . mo ^ , 

temperalui o and prcasuie, va|ariir pres.-uro at any , 
heat of ovai»ration, .and the v.alue of n y 

equation. It is also shown that the diop weight . ■ 1 1 

eilable its molecular weight to aiccr ained, amt hemo 
constants already enumerated can he caleulated. 

ViscoBity of Non-aqueous Solutions 
Frederick 11 . Oetmax (/. Amer. .1^4), it & 

— In earlier papers (Abstr., 1907, iii 744 ; i > 
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sn'»''ested that the cations of an electrolyte lower the viscosity of 
” whilst the afiions and non-ionised molecules increase it. It 
been considered desirable t(jtest this hypothesis by working with 
“ aqueous solutions in which the degree of ionisation is less than in 
water For this purpose, a study has been made of solutions of 
otasan™ iodide in methyl and ethyl alcohols, ethylene glycol, 
olvcM’ol furfuraldehydo, acetone, and pyridine. The density of. the 
Eolutioii's at 2571'’, t'’® absolute viscosity, and the ratio of the absolute 
viscosity of the solutions to that of the solvents are recorded. 

The results show that all the solutions, except that in glycerol, 
exhibit positive viscosity. The negative viscosity of the glycerol 
iolulion is attributed to the .association of the solvent. The value of 
the ratio of absolute viscosity to molecular volume has been calculated 
for fifty iion-asEOciated o*rganic liquid.^, and found to be approximately 
constant for members of the .same cIa.S3 of compound.? in the same 
series. From this ratio, it is inferred that the degree of association of 
nlycerol e.xceed.s that of water. The conclusion that the cation of the 
electrolyte and the association of the .solvent determine negative 
viscosity is confirmed. E. G. 

Critical Opalescence. Victor Eotiimc.vd (Zeitsch. phyiikah 
Chin., 1908, 63, 54 — 82. C'omp.aro 1898, ii, 503; also 

Fi'ieJliinder, Abstr., 1901, ii, 643). — Mixtuies of «-butyric acid and 
water, for a short interval above the critical solution temperature, 
exhibit a peculiar bluish opalescenco er turbidity. This opalescence 
i.s very markedly diminished by dextiose, a.s well as by a number of 
srrlts, but is increased by naphthalene. 

The temperature-coefficients of vi.sco.'ity of these ternary mixtures 
.about the critical solution temperature have been determined, and it 
is found that in this respect there is no essential difference between 
dextrose and the salts, on the one hand, and naphthalene, on the other.* 
TI10 influence of these substance.? on the critical opalescence must 
therefore be optical in its nature. 

According to Donnan (C/iew. Aeie.s 1904, 90, 139), the interfacial 
tension at temperatures .^lightly ahov'e the critic.al solution temperature 
is still positive for very small radii of curvature, but negative for all 
ordinary curvatures, if tlii.s is so, then the critical opalescence is due 
to the presence of very fine drops, and ,a mi.vture mav be really- non- 
liomogeneoms above the critical solution temperature. The author 
accepts this explanation, and suggests that, the lullueiice of a third 
substance in diminishing or increasing the opalescence observed in 
iiii.xtiues of n-biifyiie acid and water is due to an alteration of the 
lefractivo index of one of the phase.s. The nearer the refractive 
indices of the two jdiases the more difficult will it be to detect the 
opale.?cence, and any substance which brings the index of the one 
pha,so nearer to that of the other will apparently diminish tlie 
opalescence. • J 0 P 

Cause of the Decoloration of Coloured Liquids by means of 

Fbitz Glassner and 'Wilhelm Slida {AnnaJen, 

> 361, 353 — 362). — It was shown ju'eviously (Abstr., 1907, ii, 



670 


ABSTRACTS OF CHEMICAL PAPERS. 


932) that lampblack, although free from nitiogon and ash i 
certain, especially basic, dyes. As this is not in agreejucut ■ ■ 

behaviour of charcoals in geneial, thj authors hav^ "is 
the decolorising action of two specimens of lampblack acj ^ 
of acetylene-black, all of which were free from nitrogen and ast 
were in a state of fine division. " ’ ““'1 


When boiled with w.ater, lampblack has an odour of taniplic, ■ 
evaporation residue, as also that from the alcoholic ei-liacj,^ doe^ ' 
absorb dyes. The benzene extiact, on the other hand, cwitains aj ? 
which has a terpene- or camphor like odour, and is partly volant' 
with steam ; the evaporation residue absorbs b.isic dje.s Iroj,, g, _ ® 
solutions. The lampblacks differ from animal chnrcoals in tht 
absorbed dyes are readily dissolved by dilute acids, alkalis, or alcohol 
although not by water. As it was observed that the aiumiat, J 
dye absorbed by a lampblack varies with its percentage of oxv»i, 
c-tperiments were performed with a large luimbtr of phenols’ 
carboxylic acids, and sulphonic acids, and itw.as found that these have 
mostly a high absorptive power for basic dyes. Moreover, it is fonjj 
that amine, rosolic acid, and bamatoxylin fom insoluble couipoiiiijs 
with acid dyes. It is suggested that, whilst the absorptive jjower oJ 
animal charcoals results fiom the presence of substances tontaiiiij. 
the group N-C-N, that of the lampblacks depends on the jotsmic ol 
oxygen compounds, which form pibenolic salts will basic, nrai ciooiou 
salts with acid, dyes. TTie authors reply to critici.snis by llosaitlalet 
(this vol., ii, 158). G. Y. 


DiEfueion of Albumin into Gelatin Jellies. G. Mtitiuitsts 
{ZeiUch. CUm. hid. Kutloide, i'J08, 2, 325). — When dry egg- or hi™!- 
albumin is placed on the top of a column of solidified gelatin .^dhitioa 
containing 2— Ur’,, gelatin, the albumin forces its way iiilc the jellj, 
•After souie days, a crack appiears in the jelly, aud thi.s gradually 
increases in length. Itise of temperature favours the iiheiraumra, 
The albumin abstracts large <i«!iulitics of water from the jelly diiiinp 
the diffusion process. 

Addition of phenol to the albumin or jelly ha.s no iulliiuuc cm the 
ichenomc'uon. It also lakes jilaco when the allmniiu is dissolved 
previously in an c<|ual weight of water, and when tlio jelly ctmliiii.i 
10% of albumin. Diffusion of the mineral constituents iiud of the 
yellow colouring matter of tUo albumin into the jelly luectdcs ll* 
formation of the crack., Tho plienomeiion tgrunot be oseiibed to 
a tauning action, lb b. 

Osmotic Pressure of Compressible Solutione of any Degrss 
of Concentration. Part II. Cases in which both Solvent and 
Solute are Volatile. Ai.fKtn \V. PoiiTKn (Proc. AYy. Auc, ISl'b 
80, A, 457—465. t'om|Jiio Abstr.^ 1907, ii, 743).— He tkoiv 
ptevioiisly devchepe d connecting oemotic pie-ssuio witii v apeur paosms 
in ccu‘pue»ibl(; eolutions under any hydioblalic piressuroist.xieii n ui 
the gcncial case where the aolute, as well as the 
an iipipatciable vapciir pueetuie. by mtansof ii (beiuiodjuiiiiiii. 0^% 
it is shown that the variation of vapour pivessure ot the vo uu , ^ 
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1 . of the osmotic pressure, with variation of tlie liydrostatic 
^ tsiiie is expressed by the same equations as in the case where 
is non-volatile. A simple proof is given that the vapour 
^”°«ure of a pure liquid increases with hydrostatic pressure, by 
'^turning that membranes can exist permeable to vapour, but not to 
T'' id molecules. This proof cannot be extended to folutions, because 
*^cace variation of concentraticn would be set up by gravity under 
the conditions of the proof. The increased vapour pressuie at a curved 
iirface (Ivelvin’s formula), and also at an eleetriCed surface, is 
Supposed to originate in the higher liydrostatic pressure. R. J, C. 

Osmotic Pressure of Sucrose Solutions at 10°. Hakmo.v N. 
Mokse and H. V. Mokse {Amer. C7te«i. J., 1908, 39, C67 — 68U). — In 
fiew of the fact that the osmotic pressures of sucrose and ilextrose solu- 
ions at 0“ are somewhat in excess of the calculated gas pres.«ures, where- 
is at 20'^ the two pressures are in agreement, it was considered desirable 
odetermine the pressures of euch solutions at .several intermediate tem- 
lemtures. The re.sults of measurements of the osmotic ^'essure of 
•acrose solutions at 5° have already been recoided (Ab-str., 1907, ii, 744), 
iiid in the present paper an account is given of determinations made at 
10 -'. 

It is found that the osmotic pre.s.sure of sucrose solutions at 10“ like 
hose at 0° and 5“ considerably exceeds the calculated gas pressme ■ it 
iimiiiishes .slightly from tho O'lA to the 0'4.\' solution, and then 
ccieases with increasing concentration. On comparing the pressures 
it 0“ and 10°, some indications of a temperature-coellicieut are observ- 
ihle, and this fact will bo alluded to again when tho results obtained at 
;5° are recorded. E. O. 


Vapour Pressure and Osmotic Pressure of Strong 
Solutions. Hugh L. C.vllexd.vu (Proc. Hoy. Hoc., 1908, 80, A,- 

163—300) A theory of solutions i.s developed on tlie basis of a simple 

lypothesis connecting vapour pressure and concentration. 

Arguments are first adduced to .show how osmotic and other 
mperties of solutions may be explained quaiitiLatively a.s the result of 
lifferences in vapour pressure. An equation is obtained connecting 
'apour pressure with hydi-ostatic pressure, according to w hich a hydro- 
tatic pressure of 2000 atmospheres is neces.^ary to increase the vapour 
Jiessure of water four-fold at 27“ if its compressibility remains 
onstant. 


Consideration of Iho hypothetical vapour sieve apparatus of Poynting 
I'Idl. .1/op., 1881, [V], 12, 40) leads to the result that if a solutiou 
lud the pure solvent, each contained in a vapour sieve tube, are in 
qnilibrium with the same vapour column, they aie in equilibrium with 
'no another. The solution is necessarily under greater hydrostatic 
Tessure than the pure solvent in this ease. Ao disturbaiice will ensue 
the .solution sieve be actually surrounded by the solvent column, 
lat IS to say, the liquids are in osmotic equilibrium also. 

A semi-permeable membrane may therefore be considered as a vapour 
leve, and osmotic pressure may be defined as the hydrostatic pressure 
viiich must be applied to increase the vapour pressure of a solution to 
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that of the pure solvent. Conversely, liquids in osmotic cqvii|i|jj,j 
necessarily have the same vapour pressure. ^ 

The osmotic pressure of a solution is independent of liydrostatin 
pressure only if the solvent occupies the same volume in the solnf 
as in the pure state. In a column of solution, the increase in 
pressure downwards will be the difference between the increase due 
hydrostatic pressure and the decrease due to the concentration of th* 
solute by gravity, so that the gravity effect can be evaluated in the 
case of sucrose solutions from Berkeley and Hartley’s vapour preisiug 
measurements. ■ 


All the foregoing relationships can be simply established hyequatii]™ 
to zero the work done in taking unit mass of solvent roiiud ,a closed 
“ osmotic circuit,” and the author prefers this method to the isother- 
mal cycle method employed by Porter (Abstr., 1907, ii, 71.3), 
equation is obtained connecting hydrostatic pressure witli latent heat of 
vaporisation, from which it appears that a pressure of 43 atmos- 
pheres would increase the latent heat of water by 1 cal. 

The autjjor’s theory of solution.s is based upon the hviiotlicsis that 
the vapour pressure of a solution sliouhl be proportional to (he ratio 
of the number of molecules of free solvent to tho total mimberot 
molecules'in the solution, molecular iiggregate.s and liydrate-s being 
considered as single molecules. Thus if in a solution of n molecules of 
solute in A molecules of solvent each molecule of .solute appropriates# 
molecules of solvent, the number of free mtdeculcs of solvent will he 
(rV- an), and the total number of molecules will be (.V- «)i + a), 
and p" bo the vajiour pressure of solvent and solution, p ;/= 
(y ~(tn):{y - an + n). If sucrose be considered to hold 5 molecules 
of water of hydration, and if de.vtro.se hold.s 2 molecules, this equatioo 
gives results which agree with Berkeley ami Hartley’s determiiiations 
of the o.smotic pressure of the.-e two substances within the limits 
of experimental error. Tlio calculation must bo made oa a weight 
normal basis, and the hydration considered to be constant over the 
whole range of dilutions. 

It is pointcil out that the latent heat of fuMion of ice liavS not 
the same value at temperatures below tlio freeziu^,' point as at O', and 


that the “molecular lowering” of tho freezing point of water by a 
dissolved substance, which depoiuls on tho latent heat of fusion of the 
solvent, mu.-t also vary with the teinpoiature ; fui'lliermore, the 
freezing-point lowering is generally tacitly assumed to bo directly 
propoitional to ihe ratio of tlio ditfereuco of vapour prcs.-ares of icc 
and water to tho vapour pressure of water. Therefore llio author 
considers that the usual method of comparing the found witli the 
calculated freezing-iwint depressions is futile in the cairc of .^ticng 
solutions with a freezing point far removed from 0^ 

Owing to the uncertainty of existing datsi for tho vapour pressmeo^ 
watte* below (f, an exact formula connecting the va[ioui' [Jieb^iues 
of water and ico is not possible. A innnl>er of possible 
are obtained by considering an “osmotic circuit,” acd Ih^ 
finally adopts as the best approximation the sinijile exi^ui-siou 
log.(p'/>)= -2-64^ 27.*}. where // and p are the vapour pressure.^ 
water and ice respectively at Centigrade. On this )asis, 
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[j.ggjing-point depressions of sucrose solutions agree very well with 
the calculated values when the hydration (a) is taken as 5. The 
depressions of methyl- and ethyl-alcohol solutions containing upwards 
of 20 mols. per 100 of solvent agree very well with the theoretical 
when the hydration is taken aa 1. Glycerol appears to have hydration 
2 , but the freezing-point diagrams of acetone and formic acid lie very 
near the curve plotted with (s= - 1, which suggests that the molecules 
of these substances associate with each other. 

The application of the theory to electrolytes is complicated by 
questions of electrolytic dissociation. As.sum.ing the number of free 
ioDS to be proportional to the conductivity, the following hydrate 
values are deduced from freezing-point data : HC1,5U,0: CaCl.„9H,0 ; 
3[„CIj, 13H,0; KOCH^O; NaCI,2HjO. 

■\Yhcn the rise of the boiling point of solutions is considered from 
tlie author’s point of view, sucrose appears to have the same hydration 
at 100^ aa at 0“ (namely, SH^O), except in the strongest solutions, 
where it is somewhat less. Potassium and sodium chlorides, on the 
other hand, are calculated to be more highly hydrated at 100“ 
(KClj-illjO ; NaCl,6H20) than at the freezing point. * 

On thermodynamic principles, the hydration of a substance cannot 
remain constant on diluting its solutions unless the heat of dilution 
is zero, as in the case of sucrose. Consideration of the special case of 
hydrochloric acid with its great heat of dilution indicates that 
the variation in hydration is not necessarily very great, particularly 
as the heat developed on dilution may be partly the result of increased 
dissociation. 

Ihe autlior claims to have made out a good jyyimci J'cicie case for 
a modified form of the hydrate theory of solutions, and compares 
his results with those obtained by other advocates of the same 
hypothesis. 

The Solubility Product. Julius Stieglitz (/. Amer. Chem. Soc., 
190S, 30, 946 — 954). — This paper contains a discussion of the 
principle of the solubility product which was enunciated by Nernst 
(Abstr., 1890, 3). From the dat;i obtained by Arrhenius {Abstr., 
1900, ii, 201) on the solubilities of silver acetate, propionate, butyrate, 
\alerate, and chloroacetate in the presence of an excess of the corre- 
sponding sodium salt, the values of the solubility product (CAgX 
b:iCHUmi) have been calculated. The results of Nernst’s determina- 
tions [loc. cit,) of the solubility of silver acetate in presence of sodium 
acetate and silver nitrate respectively have also been re-calculated. 

he results show that the solubility product has no theoretical 
ouudation, and is only to be regarded as an approximate empirical 
principle. In the case of the organic silver salts, the principle is 
su ciently in agreement with the observevl facts to prove of some 
prac ical value, and this conckisiou coutirias the results obtained by 

0 ei authors on the solubility of a salt in presence of ot^er 

electrolytes having a common ion. E. C. 

Relationships between Chemical Composition, Crystalline 
. Density. I. Viktor Poschl (Zeitsch. 

1 ?■ Chem., 1908, 59 , 102 — 107). — ^The author has found certain 
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relationships between the crystalline form, hardness, and densit- 
polymorphic minerals. Of two such polymorphic forms, that nt' i 
has the greater density and the greater crystalline symmetry is , 
less hard than the second modification. If the modification ot a lo^*"^ 
degree of symmetry has the greater density, this form is never le^'^ 
hai-d than the second form. 

The densities of a number of mineral sulphides have been eomnar j 
with those of the constituent elements. In .all eases,' the densitv ( 
the mineral is intermediate between the densities of the elements 
The former can be appro.ximately calculated from the latter by means 
of the simple mixture rule. The calculated densities are, in nearly all 
cases, somewhat smaller than the experimental values. The deviation 
between the two values is shown ,to be a periodic function of tie 
atomic weight ot the metal. H, JI. D 

Relation between the Crystalline Form and Chemical 
Constitution of the Picryl Derivatives. Oeougk JERisAnnianH 
William J. Pope (/Voc. /toy. f^oc., 1008, 80, A, 557— 566), —The 
theory of Barlow and Pope as to the relation between crvetalline form 
and chemical constitution (Tran.s., 1906, 89, 1875; 1907. 91, HjO) 
has been further tested by application to a number of derivatives 
containing the 1 : : 5-trinitrophenyl or picryl group. 

As regards crystalline structure, benzcno ami its .simple derivatives 
belong to one of two types : one, derived from the closest-packed 
assemblage of equal spheres ot lie.xagonal typo, has the equivalence 
parameters a: : y : a = S'lOl ; S'480 : ■J'780 ; the other is derived from 
tlie closest-p.acked assemblages of eipial spheres of cubic type. The 
direction of c is periiemlicular to the two planes containing tlie centres 
of the two sets of hydrogen atoms ordinarily numbered 1 ;3:5 
and 2 : -t : 6 respectively, tlf the thirteen picryl compounds for 
which data are now available, it is shown that nine belong to the 
hexagonal type, and that for tdie.so compounds the effect of suV 
stitiition is to alter two of the dimensions only, the third, of relative 
length 2’78l.), eorre.spomling with the c dimension of benzene, rem.'iining 
practically unaltercil. 

Among the sub.slanoes belonging to the rhoinbohedral arrangement 
are s-trinitrobonzene and picric acid. On passing from s-trinitro- 
honzene to the .-imilarly-coii.stitiited Irihroniodiuitrotoliiene there is 
practically no cli.ange in the cipiivatenco parameiers, corresponding 
with the fact that the valencies of the groups- di.-iplaced are ihe 
same as tho.se of the original groups. G- 8. 

Dicnorphistn of Potassium Calcium Chromate. A . I . Kakomski 
{JiuU.Aco^/. -NVf. St. reteT»bur^j, 1008, 10, 905 — D 17 ).-The object of 
the rej-'earcli was to test tho *|uestio!i whether two pitymoipliic fwnis 
of a .substance can lieltuij; to the saino ci^’stalline system. 

The ji- ami a-torms of {wtassium ealcimn chromate, 
K.^Ca{ 0 r(\),., 2 Il 30 , 

the crystailino characters of which are disen-ssed in dotai!, aie pre 
pared hy the action of iiiislakod lime on potassium diebromate, 'J 
quantity of each modification formed depending on the 
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i iture at which crystallisation occurs, and on the presence of 
substances in the solution. 

The a-modification belongs to the rhombic systeru [a : 6 ; c = 
0 . 0 C 09 • 1 : 2'094G], DJj 2-449 (2-413 for large crystals), molecular heat 
K il.iflon 6993 Cal. The /3-modification belongs to the hemihedral 
Hellnic system [u : i ; c = 0-7591 ; 1 : 0-8915 ; a = 86°10'; ;8 = 94“4'; 
*-Sl°40']I 2-611 (2-600 for large crystals), molecular heat of 

lohition 5458-8., Solubility curves and tables are given for both 
varieties, showing that the solubility of each increases with the 


temperature, 

tlie 


and that the a-modification is unstable with reference to 


/ 3 -form, the transition-temperature of the former being at 


flDOUb '7 • 

At 97 “ the dry salt decomposes, thus ; K 2 Ca(Cr 0 ^) 2 , 2 H 20 — 
K CrO -t 0 aCrO 4 -l- 2 H 2 O. A solution satiiated at 20“ becomes 
cloudy^ at 55 — 60“, arid the precipitate formed at 90 — 100“ 

corresponds with the formula K 2 Cr 04 , 4 CaCr 04 , 2 ^H 20 ; at 260°, the 
water in this .salt commences to separate. Z. K. 


Liquid Crystals. Th. Rotahski (Ber., 1908, 41, 1994—1998). 
Clear Transparent Crystalline Liquids. Daniel Vorlandeb 
(ibid, 2033 — 2052). — See this vol., i, 640, 641. 

' Theory of Colloids. Eduaro Jordis (ZeiUch. Ctiem. htd. 
Kolhide, 1908,2, 361 — 367). — A critical e.x’amination of the principles 
inclerlying a theory of colloids. In this first portion of the paper, the 
rarious possible types of homogeneous mixtures which may be 
!las,=itied under the head of solulious are discussed. A hydrosol 
-ep-arded as a homogeneous mixture of solid and liquid particles is 
ionsidered to satisfy the requirements of the definition of a solution. 

H. M. D. 


Diagrammatic Representation of Equilibria between Acids 
ind Bases in Solution. Lawrence J. Henderson (./. Amer. Ch*m. 
?oc,, 1908, 30, 954 — 960).— Diagrams have been constructed which 
ixpress the i-equiremeuts of the coiiceulration law regarding the 
iquilibrium in solution between strong acids and bases, and between 
itrong b.-ises and aeids, of all strengtlis, but are not suitable for 
ioUitions of high acidity or . alkalinity. These diagrams accurately 
leline the condilions of equilibrium at all concentrations of hydrogen 
Old hydroxyl ions, between all aci<ls and bases, with the exceptions 
dready mentioned, and in .all mixtures of such substances. They 
ihn define .all isoliydric solutions of such substances in which this 
[nality depends only on the equality of the concentration of hydrogen 
md liydroxyl ions. ” E. G. 

Calcium Phosphates. III. The System CaO-P. 2 O 5 -H. 4 O. 
Iexp.v Bassett, jun. (Zeitsch. anorg. Cliem., 1908, 59, 1 — 55. Com- 
aie Proc., 1906, 315). — By means of dilatometer experiments, the 
OMtioii of quintuple points on the space model of the three-component 
fsteiii CaO-PjOj-fljO has been determined. At these temperatures 
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changes take place which, on the basis of solubility fflcasureuj^, 
can be formulated by the following equations ; *■ 


36“ 

^ 1 “ 


CaHPO,, 2^0 = 0-9985 CaHPO, + 0-000384 CaiPO/) ua 
( 2-00036 HjO + 0-00033 CaO + 0 00036 PjO)^. ’’ * ^ 
CaHPO,,2H,O + 0-138 CaH,(P 0 ,) 2 ,H 20 = 1 0747 C.aHPiw 
(2-374 H 26 + O-IOOO 7 P.A + 0-0627 CaO), + 


152“. 0an,(P0,)„H20 = 0-495 CaH,(PO,)2 + 0-4-17 O.HPo , 
(1 -80 HjO + 0-292 Vfi, + 0-078 CaO). . + 

The formula! in brackets represent the composition of the solutions 
in equilibrium with the solid phases at the various quintuple poinis 

As the result of measurements of solubility at 25“ 40“, and so ’;- 
isothermals have been obtained, on the basis of which the space modti 
for the three-component system has been constructed. 

The observation of van’t Hoff, that the velocity with which rhw»s 
in complicated systems take place diminishes with increasing basicitv 
of the acid radicle and increa.sing valency of the metal, is confii-iaej 
by the author’s observations. 

The paper concludes with certain speculations as to the nature 
of the calcium phosphates which have been examined, and as to 
the condition of the phosphoric acid contained in soils. H. J[, p 


The Ternary System ; Mercuric Chloride, Ammonium 
Chloride, and Water at 30“. P. A. Meekburg {Zeitseh. am^. 
CItem., 1908, 59, 136—143; Chem. )YetkUad, 1908, 5, il9-43j). 

The three-component sy.stem has been examined according to thi 

methods of the phase rule. Data are recorded rcin-eseiiting the coai- 
position of the aqueous soIution.s in equilibrium with the varioiu 
combinations of solid phases. Of the various double salt-! described in 
the literature, namely, llgCI^.NlIjCl ; lIgCl,,NII^(ll,H,(l ; 

HgC'l.,,2NH,Cl,H,,0; 

9HgClj,2NH,Cl, and 3HgCl.,,‘2'NII,('l,4HjO, the Hrst and last do not 
exist at 30“ according to the author’s experiments. Those, lioweTcr, 
indicate the e.xisteuce of a double salt of the composition 
311grh,2NH,Cl,li.,0. 

Of the various double chlorides, HgCl.„’2NH^Cl,lljO is the only one 
which can be recrystallised from its .aqueous solution. H, .M, D. 


Calculation of Hydrocarbon Equilibria. 11. mix Wahtesbebs 
(ZtiUch. phi/sikal. Chtm., l'Jtl8, 63, 269— -272).— An ciroi havingcrept 
into the calculation of tlio iiictli.ano otiuilibrium in the earlier paper 
(this vol., ii, 26), thi.s calculation is revised, w-ilh the result that tlie 
deviation between observed and calcul.atcd iiguie.s is greatei tiin 
before. No complete explanation of the disu-repam y can be especM 
until the equilibrium has been subjected to further cxij™®** 
investigation. 


Statics and Kinetics of the Transition which occurs m 
Liquid Sulphur. Heat of Fusion of Monoclmio 
Albert Wigaxd (ZtiUch. physibd. Chem., 1908, 63, -> - 

heat of fusion of monoclinic sulphur has been > e 
electrical methcKi. A weighed quantity of sulphur , 
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-0 I inside an oil calorimeter, which in its turn was surrounded by 
bath kept at 116°. When it was certain that the sulphur 
been completely convened into the monoclinic variety, a known 
. gf energy was added by passing a current through a wire 
'™heilded in the sulphur ; the added heat wa.s so adjusted as to melt 
11 the sulphur and to raise the temperature of the calorimeter about 
'J more or less. The value so found for the heat of fusion is 10'4 
’111 for 1 glam of sulphur, with a possible error of + 3%. 

From this figure, the molecular depression constant for monoclinic 

Inhur is calculated by van’t Hoff’s formula ; it further 42-5° is taken 

the depre.ssion due to a gram atom of the insoluble variety (see 
Smith Ah.str., 1903, ii, 139) the number of atoms in a molecule of this 
nsoluble sulphur works out to 6-9. The author, however, considers 
hilt 8 is more probably the correct number (see Smith, foe. cil.). and 
3 is accordingly taken as icpresenting the molecular condition of both 
’he soluble and the insoluble modifications. 

The view that the two molecules have the same number of atom.?, 
indihit liquid sulphur is subject to a reversible i.'omerio change, 
3 , 1 = Ssi,,,,)., is supported by Schaum’s figures, which show how the 
Teezin" point of a .sample of sulphur fall.s when it is kept tor gradually 
.ncieasing periods at temperatures above 120^ From these figures, it 
.s possible to calculate sai isfactory velocity-eoeffici'-nts fur the foregoing 
somiuio change, and from the values of the coefficient at diffeient 
iemperatures it is calculated that the heat absorbed when 1 gram of 
liquid soluble sulphur is transformed into the liquid insoluble modifica- 
tion is 2T1 cal. 

From all this, it appears that the tr<ansition which occurs in liquid 
iulphitr is an intramolecular rearrangement, which does not involve any 
:hange in the molecular weight (compare Smith, foe. ciL). J. C. P. 

Affinity Constants of Organic Acids determined with the 
Help of Indicators. Eou.tRD Salm {Zeiuck. jihjsikal. Cknn , 1PU8,63, 
33— 1U8).— -The affinity con.stauts of si.xty-eight organic acids have been 
ieterniiiiod by the indicator method already described (Friedenthal, 
Abstr., 1904, ii, 288 ; Salm, Abstr., 1904, ii, 536 ; 1906, ii, 218. Com- 
pare also Veley, Trails., 1907, 153, 1246). Solutions of hydrochloric 
icid were used as standards of comparison, and the indicators em- 
ployed were dimethylaminoazobenzene, methyl-orange, and tropseolin- 
10. In the great majority of cases, the affinity constants deduced in 
[hi.s way are in good agreement with the values reached by the con- 
luctivity method. In the case of formic and oxalic acids, the value of 
the e.vpression a-/(i — a)V falls off ou dilution. J. C, P. 

Saponification of Glycerides during Ester Exchanges in 
Homogeneous System, Milan J. Stkitak and Kichard Fanto 
(A pr. CAei/L, 19ii8, [ii], 78, 35 — 41. Compare Abstr., 1904, i, 843 ; 
1907, i, 277). — The authors have calculated the results of their experi- 
Bents on the sitponification of rape-seed oil, as suggested by 
VVegseheider (this vol., ii, 165). If it is assumed that at the moment 
^iien the saponification is stopped the product is a mixture of 
. glyceride and ester, the mean partition coefficient for the second 

VOL. xciv. ii. 46 
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minute of the experiment is found to be 1'88, whilst that for the ‘ 
minute is 1'02, hence in tho second minute about twice us 
glyceride as ester is saponified, whereas in the third 
amounts are approximately equal. If, on the other hand, it is ass ! 
that, at the moment of stoppage of the s-aponification, the comb”' j 
glycerol is present as a mixture of tri- and mono-glyceviihs tl 

partition coeflicient for the second minute is 2'35, and for ihe th 'i 
minute, 1'28. Here, ag.ain, the saponification of the glyceride deereal™ 
in eompai'ison with that of the ester. These results are in ai>rectt ^°t 
with the authors’ views as to the mechanism of the .'aponilicjtiof ''f 
fats, " 

The remainder of the paper is a reply to Kremann (tliisvoi.,i 1201 

0.’ Y, ' 


Schiitz’s Rule for Reaction Velocities. Svaxte ABMEvir,' 
iife'.ldel. K. Vetennk. Noheliust., 1908, 1 , No, 9, 1 — 17). — The author 
discusses a relation.ship pointed out by Schiitz (Ab.str., 1885, 1147 ) in 
connexion with the rate of action of pepsin on albimiin. Accorditir 
to this, the quantity of albumin tr.insformed in a given time by 
different amounts of pepsin is proportional to the square root of the 
pepsin concentration, provided that tho re.action is not allowed to 
proceed too long. The same relationship has since been found in the 
action of trypsin and of lipolytic forments. 

It is shown that for the validity of Schulz’s rule, the reaction 
velocity must be inversely proportional to tho quantity of subitaiice 
.already transformed. This condition is fulfilled when one of the 
reacting siibstance-s is inlluenccJ by one of the products of reaction in 
such a way that the active mass of the former is inversely proportional 
to the active mass of tho latter. 

.An example of siieh a re.aclion is afforded by the sapouitication of an 
C-ster pre.'Oiit in large excess by a weak base, like .•nuniouiu. Tlis 
reacting cotaponent to he considered is the Oil ion, aiul the .active 
imi'S of this is determiiiiMl hv tho dissociation equation 
ilNn;on] = [NH;][0ii]. 

As .saponification proceeds, the concentration of the NIlj ions iiiore.a^e> 
projiortionally witii the amount of ester saponified, .ami coiTes|)ophig 
with the dissociation e<piatioii the concentration of tho OH ionc 


diniini.'hcs in inverse proportion. 

.Me.'mineiiient of tho rale of siipoiiifioation of ethyl acetate bv 
ainnionia, under tho conditions specified, has sliowii that Schiios 
rule i.s valid until about half the ammoni.a has been transformed, tiom 
tlii.s point, the deviations between e.xperiment and the reqmremcn > 
ot the rule increase very rapidly. The progress of the re.-iction w 
followed by determination of tho electrical conductivi y m 


.'Ol lit ion. , 

An action similar to that of an ammonium salt on ammo 
suppo.sed to determine the similar progress of the 
on alhumin. 'Dm e.au.se of the ivctioii is supposed to la t ^ o 
tiuit uf the reaction protluet with the ferment. 
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Review of the Various Theories of Passivity. Fresh Observ- 
ations on the Passivity of Iron, Nickel, and Chromium. Caul 
FiiBDENHAGEN {Zeilsch. phjsikal. C/iem., 1908, 03, 1—47. Compare 
Atetr., 190.3, ii, 353 ; 1906, ii, 76 ; .also FiukeLstein, Abstr., 1902, 
ji 81 ; Muller, Abstr., 1904, ii, 610). — The passivity of metals i.s 
supposed by some to be due to the formation of a film of oxide on the 
surface of the metal, and by others to be due to the change of the metal 
into another modification. The author rejects both the.se explanations, 
and argues in favour of the view, previou.sly upheld by him (loc. cit.), 
that in the passive condition the metal i.s protected by a surface 
layer of gas. 

The experiments recorded in the paper consi.stcd in applying a 
gradually increasing or a gradually diminishing E.M.F. to an iron, 
nickel, or chromium electrode immer.sed in sulphuric acid, and deter- 
mining (1) the P.D. at this electrode, and (2) the strength of the polari- 
sation current. Tlie P.D. of the metal electrode at the point where 
pas.«ivity or activity sets in is not well defined, and this supports the 
view that the pas.sivity phenomena do not depend on the formation 
either of an oxide film or of another modification of the metal, but 
that they are ultimately related to the r,ate at which the metal 
becomes charged with oxygen. Furtlier, the P.D, recorded when 
passivity or activity sets in is markedly oft'ected by slight changes 
in the .strength of the sulphuric acid, and rise of temperature ha.s 
a notable influence in favouring the active condition. At an iron 
electrode immersed in sulphuric .acid and subjected to anodic polari- 
sation, some reactions take place which lead to the production of oxygen, 
and others use up oxygen. According to the author, the passive condi- 
tion is reached when the oxygen polarisation extends uniformly over 
the whole surface of the electrode, and the reappearance of the active 
state on lowering the polarisation £.}[.p. is due to tl-.e tact that 
the reactions which use up. oxygen begin to overbalance those which 
produce oxygen. J. C. P. 

The Excitation and Regulation of Catalytic Pulsations by 
means of an Electric Current. Ceoro Bredig and Ernst Wilke 
{Eiochem. Zeitsch., 1908, II, 07 -81). — Bivdig and Weinmayer have 
shown that the catalytic decomposition of hydrogen peroxide into 
water and oxygen, a reaction dl.^^covered by Tlienard, take.s place under 
certain conditions in rhythmic.-ti periiul.s. T'he influence of electrical 
currents on this rhythm has been studied. The peroxide solution was 
placed in a vessel, with mercury at the bottom, into which an electrode 
passed. The other electrode was placcil in tlie pero.xide solution, 
file apparatus was so arranged that the evolution of oxygen could be 
graphically recorded. It was found that by means of a constant 
current, alternating current, or induction shock, an a-periodic chemical 
c ange could be converted into a period change. Also, that a 
spontaneous rhythmical c.atalysis could be modified as regards its pnlsa- 

lon form, its period, cr intensity by means either of a constant 
or a ternating current. The relations of these phenomena to certain 
10 ogical processes, such as nerve stimulation, are discussed. S. B. S. 

46—2 
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Catalysis in Heterogeneous Systems. Decomposition of 
Chromous Chloride by means of Platinum. Casimiu JAricz\.;,K, 
{BvU. Acad. Sci. Cracow, 1908, 398 — 401).— The decomposition of 
chromous chloride between platinised platinum plates has been 
examined. Between 25° and 55° the reaction appe.ar.s to be uni- 
molecular. When smooth platinum foil is used, tho velocity is snu,j 
three times smaller than with platinised plates. The velocity of 
decomposition varies with the r.ate at which the liquiil i^ etirt'eif 
The temperature-coefficient, 2'75% per 1°, is the same as for ordinavj 
diffusion experiments, so that tlic velocity .appears to depend entirely 
on diffusion, and ffho .actual chomic.al reaction proceeds with enormous 
velocity. The effect of noii-electrolytes, for example, alcohol and 
■siisar, on the velocity is exactly the same as for other diffusion 
experiments. 

The velocity depeiul.s on the amount of hydroclilorie .acid present, 
and is accelerated hy the a<ldition of potassium or calcium cldoriiie, 
but diminished by the addition of chromic chloride, The reaction 
does not proceed in the presence of potassium chloride unless free acid 
is also present. 

These phenomena are accounted for by tlio assumption of the 
formation of an additive compound of chromou.s .and chromic chlorides, 
which has a slower rate of dillusioii. Addition of hydrochloric, acid, 
potassium chloride, or calcium chloride tends to decompose this 
compound, liberating cliromou.s chloride, wlicreis increa.se in the 
concentration of the chromous chloride, or .addition of chromic 
chloride, increases the amount of the additive compound. 

Iodine and mercuric chloride do not affect the decomposition, 
whereas siinll .amounts of hydrogen sulphide diminish the rate of 
decomposition ; hydrocyanic acid acts less readily. J. J. ^ 


Catalysis, VI. Catalysis of Imino-esters. Hmm.inx !, 
ScilLESiN'CiKR (.luicr. Chan. J.. 1908,39, 1 19 7T1. (..oinpare Stieglifz, 
this vol. ii, 107, liiS ; Derby, this vol., i, 419 ), -Me.asurements have 
been made of the velocity "of hydrolysis of tho hydrochlorides of 
methyl and ctliyl iminobenr.oatcs in 1 10 and 1 40 molur solutions, 
and iilfO of the vodocity of decompo.sitiou of uii-thyl, ethyl, 
and fso-prupyl iininobpn/,oates, and of methyl ,H-nitroiiiiinobenzoatc. 
under the iiilluence of varying proportions of barium hydroxide,^ 
stU'iy has also been made of the decompo.sitiou of niiA ly iiiMio 
benzoate in a'pieous srlutioiis. d he results are t ibul.ited^.mi or 
the conclusion.s which have already been exprc.ssed by btieg ^ “ 
cil.). 


Potential Energy of tho Elements. Daniel J, K*'*^*^ 
Xews, 19<).s, 97, 302-303). -An element is regarded 
energv which uiid.-r normal conditions exist in two ^ 

intrinsic energy and potential energy, I’ho 
incapable of being freed, is inert, and is iiiiinlluenco 
extraneous energy whatsoever. Tho potential or ti i • 
permit.s of calculation in Icriiis of : '„i measure- 

ha.s done for .scveuly-scvcn elements. In theriuoc 
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nts the “ heat of formation ” is the value of that portion of the 
"''tential which is lost or integrated, and the resulting compound 
^''dei't'oes diminution or increase in volume in a fixed ratio to the loss 
or rain of potential. For most elements the atomic weights of which 
° a below GO, it has been found that the ratio of loss of potential to 
loss of volume = l:l, except in the zinc, cadmium, mercury family, 
where it is 1 :0’76, and with sodium, calcium, and potassium, 1 :0’65 
nearly. Examples are given showing that it thus becomes pos.sible to 
oilculate the density of a substance, such a.s solid oxygen or chlorine, 
wlien existing in a chemical compound ; also, the .specidc gravity of a 
chemical compound when the heat of formation is given. 

J. V. E. 


Deduction of Stoicheiometric Laws. F. Wald {Zeitsch. 
physikal. Chem., 1908, Q3, 307 — 324). — In replying to de Vries (this 
rol., ii, 366), the author maintains and extends hi.s earlier views as to 
the possibility of deducing all quantitative chemical relationships 
from purely qualitative data. The limitations of the atomic 
hypothesis and of the theory of valency are em[ihaslsed. The author 
shows that of all the facts to which the name “ stoicheiometric ” can 
be applied, the most general is this, that a qualitative analysi.? is 
possible without a quantitative. J, C. P. 

Safety Apparatus for Ovens, Baths, Sic. Louis L. de 
Koxi.vck (Bull. Boc. chiui. lietg., 19(18, 22, 192 — 195). — A modified 
form of H. MiohaelL’ apparatus (Abstr., 1897, ii, 169) devised to 
.automatically cut off the supply of gas to burners placed under baths, 
etc., provided with constant supply arrangement.s for water, in case 
the water supply is temporarily stopped, is described and figured. 

T. A. H. 


Simple Arrangement for Continuous Extraction with a 
Solvent of Inconstant Boiling Point. Emil Worker (Chem. Zeit, 
1908, 32. 608). — When using a Ziintz pattern Soxhlet apparatus for 
extracting with a solvent of no very definite boiling point, such as 
light petroleum, a mixture of alcohol and chloroform, &c., it is 
recommended that a wire spiral be placed round the extraction cup 
instead of the fragile glass lube. In this manner, the solvent of 
slightly lower boiling point is prevented from accumulating in the 
upper region of the tube, and by having intermediate porous layers 
of sand or wadding the extraction takes [dace quite rapidly. 

J. V. E. 


Circulation Stirrer for Liquids. P,obert Goetze (Chem. Zenlr. 
1908, i, 1509 — l-olO; from Zeitsch. Chem. Apparalenkuiide, 1908,3 
tubular glass stirrer having four .short, horizontal opec 
limbs i.s made to revolve rapidly in a llask-shaped ves.-el containing 
the liquid, so that the liqui<l i.s forced by the revolviug limbs up a 
side-tube situated exactly opposite them, the action being similar tc 
that of a centrifugal pump. The return liquid enters the vessel 
through the hollow spindle of the stirrer. J. V. E. 
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Decomposition of Water Vapour by Electric Sn 
Alfred Holt, jun., and Edwin Hopkinson (Phil. Mug., igog r 
16, 92 — 110), — The authors have examined the decompositij, 
water vapour and carbon dioxide by electric sparks, anti tlie concliu' 
is drawn that the separation and distribution of the ilecomno 'i 
products noted by previous observers in the case of water van 
not an electrical pbenonienon, but is the result of gaseous (liJuJ 
The decomposition effects cannot be explained by ordinary electro! '''u 

AVhen sparks are passed through water v.apour contained 
apparatus of the type used by Cliapman and Lidbury (Trans 
81, 1301), hydrogen ainl oxygen are produced in tlie path of the snsT 
On account of it.s greater rate of diffii.sion, the hydrogen tends t 
become uniformly distributed throughout the apparatus, even when 
rapid current of vapour is pas.sing through it. The di.riribution of 
the o.xygen depends on the relative po.siticn of the tulio, throuvli 
which the water vapour enters the sparking vessel, in reference to 
the anode and cathodi'. AVhen the water vapour enters at the ano’le 
tlie greater portion of the o.xygen will ho swept out at the cathode 
and vice versa. AVith the enti'ance tube luntr the centre of the sp,trfc- 
gap, equal quantities of oxygon are swept towards the separate poles, 
This view is supported by e.xperimental data, and it is shown that 
under like couditlon.s, the lu-o.lucts of dccoiui>osition of carbon dio.xide' 
corresponding with their nearly equal r.ttes of diffusion, are always 
distributed symnietrieaMy. 

The observation made by (.'hapman and l.idbury (?oc, cii.) th.at the 
total quantity of water vapour decomposed, and the extent of the 
separation of tlie liydrogori ami oxygen, i.s much greater when the 
current of water vapour enters (he discliarge tube in theneighbomhood 
of tho cathode instead of near the anode is coiiliniiod. To explain this, 
it i.s suppo.seJ that tlie metallic spiay produced by tho disintegration of 
the cathode exerts a catalytic action, which results in a greatly increased 
union of the prodiict.s of dissociation. With aliiiiiinium e’eotrodes, 
ivhich do not yield such a iiietallio spr.ay, the effect is not observed, 
I'siiig platiiiiiiii electiodcs, the effect diiiiini.shes ivlieii thicker wires 
are u.se I, con'c.spomliiig with •liuiiiiisheil disintegration ; it is also 
siiialler when the bulbs sin rounding tlie electrodes are made larger, 

The brdiavionr of otlier metallic electrodes lias also been examined, 


Atetaks which oxidise when heated iu air lieliave like aluminium; those 
which do not oxidi.-e or which form a vcdatile oxide, as in the ca.=e of 
osmium, hcliavo like platiiiuiii. .Silver and palladiuiii are e.xoeptions. 
Altiiuugh silver sprays re.adily, it doo.s not ajipear to have any effect on 
the union of the dissociation products, T'l.e behaviour of platinum is 
traced to its exceptionally high catalytic .activity. 

On this view, .1. .1, Thoiii.soiT.s ob.servaliori, that the pole at which 
the excess of hydrogen or o.xygen ajipcared in his experiments 
depended on the length of the spark, can also be cxjilained, ^ ^ 
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Activity of the Halogens, Chlorine, Bromine, and Iodine 

Relation to the Metals in General, M. 0. Sciiuyten (Chem. 
'f t 190®' chloride.s 

f* twenty-tour metals have been digested with bromine and with 
? fijne and the bromides of twenty-three metals digested with iodine. 
After testing the residues from the metallic chlorides and showing the 
absence of free halogen, they were treated with chlorine water and 
fiin tested, when it was generally found that some bromine or iodine 
w \3 liberated. In the case of the bromides digested with iodine, the 
dry test for iodine gener.ally indicated the presence of small quantities 
of that halogen. Whether addition or substitution of halogen takes 
iilace under these conditions, the author is at present unable to decide. 

^ J. V. E. 

Variation of the Surface Tension of Sulphur with Rise of 
Temperature : SX’- and SX-. Georges Capeei.e {Bull. Soc. chin., 
190S, [iv], 3, 764 — 767). — Smith has shown (Ahstr., 190.5, ii, 382, 580) 
that between the melting point (125'-’) and 160 ’ a deCnite liquid form 
of sulphur (S\) exists, and that at 160’ this passo.s into a new form 
(Sp). The author confirms and extends this view from observations 
on the anomalous change in the surface tension of sulphur as the 
temperature ia raised from 125’ to ICO’. Between 12-5’ and 142’ a 
slight increase in surface tension takes place, and between 142’ and 
160’ a large and rapid increase. At 160’ the liquid becomes viscous, 
and observations cannot ho carried further. Ic is suggested that 
Smith’s SX is divisible into two species, one (8X') exi.sting between 
125" and 142’, and the other (8X-) between 142’ and 160°, but iSX^ 
may be merely a mixture of SX* with S/i, the formation of the latter 
commencing at 142’ and becoming complete at 160°. T. A. H. 

Colloidal Sulphur. 51. Raeeo {Zeitsch. Chem. Ind. KoUoide, 
1908, 2, 358 — 360). — Soluble colloidal sulphur is obtained when a 
concentrated solution of sodium thiosnlpliate i.s .added very slowly to 
cooled concentrated sulphuric acid (D 1'84). If the addition of the 
thiofulphate solution is effected too rapidly, a large proportion of 
insoluble sulphur is formed. Xhe clianges taking place are represented 
by the equations: (1) H.,S .,03 = SU, + U.,0 l-S (insoluble); (2) 

H 0 S. 2 O 3 = H.,S + SO 3 ; 2H.,S -I- SO., = 2 H.,0 + 3S (.soluble). 

In order to separate tlie soluble and insolulde sulphur, the tliick, 
cloudy liquid is diluted somewhat, heated to 80’, and filtered through 
glass-wool. It is then left in a cool phice for twelve hours, again 
heated and filtered, and these operations are repeated until the whole 
of the insoluble sulphur has been removed. The end product is a cloudy, 
yellowish-white mass, which, on warming, yield-s a perfectly clear yellow 
liquid. On cooling, the eolloid. 1 l sulphur separates, and is removed 
by centrifuging, washed with a little cold water, again centrifuged, and 
dissolved in the least possible quantity of water. The liquid is 
neutralised by addition of sodium carbonate, which Ciiuses the sulphur 
to separate, and, after centrifuging, a re.sidue of very nearly pure 
soluble sulphur is obtained. 

On removing the sodium sulphate from the neutralised solution by 
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dialysis, it is found that the solution became unstable and 
sulphur separates. The conclusion is drawn that a pure 
solution of coll.udal sulphur cannot be obtained. Separation 
place on addition of various electrolytes. The sulphur precipit * i*" 
sodium chloride or nitrate dis.solves on warming or on dilution an,! 
precipitated by potassium chloride, nitrate, or sulphate is ina 'i p?' 
Precipitation does not take place, in general, on the additio 
ammonium sulphate, nitrate, or chloride, or of sodium eui"I! 
Dilute unneutralised solutions remain clear for long periods 
small quantities of rhombic and monoclinic sulphur aio'crij^v*' 
depo.sitrf. Concentr.ited solutions become cloudy in couseq^ipufi,' 'I 
the separation of insoluble sulphur. pp ™ 


Spontaneous Oxidation of Sulphur and Sulphides. Kc, 
PoLLACCi (Boll. (him. farm.. 19li8, 47, 363— 368).— iloi^t sulphur^ij 
a state of hue division oxidises in ihe air to sulphuric acid, the actioa 
being accelerated by light. In ab.«ence of oxygen, sulphur does not 
decompose water. Pure oxygen or hydrogen pero.xide does not brintr 
about the oxidation, aud the active agent present in the air is 
considered to be ozone. 

Metallic sulphides aLso oxidise in a moist state, the first products 
being the oxide and sulphur, the latter then oxidising to siilplimic 
acid. Solutions of hydrogen sulphide do not oxidise directlv to 
sulphuric acid, the first proce.'S being the production of water'anii 
sulphur, followed by oxidation of the latti-r. The sulphides of iron 
manganese, cobalt, gold, silver, pilatinum, antimony, and titaniuia 
oxidise rapiidly, those of calcium, barium, strontium, pota.isium, arsenic, 
cadmium, mercury, and tin less rapidly, and tlio.se of zinc and copper 
very slowly. C. H. D, 


Preparation of Sulphur Trioxide. Rcdoi.f Frank (D.H.-P, 
194871'). — One of the chief dilliciiltie.s of the contact pivces.5 fur 
sulphuric acid is the scnsitivenc.ss of the ountact mateiiat to iai- 
purities in the .sulphur dioxide, aud another i.s tlio mainteiiinice of a 
definite tempcr.iture during the operation in order to avoid a reveist 
clieinical chaiigo. These ditUcultics are overcome by compiesriiiS 
sulphur dioxide and oxygen tinder a jircssuro of InO ai luo^|.here^, 
when a compdete condensation to siilphtir trioxide occurs. By rapidly 
releasing the pressure, the Irioxido may be ohtaiued in a .olid condi- 
tion without appreciable loss of vapour. C. T. M 

Preparation of Sulphuric Acid. 0.skah IIeniihr {1),E. F 
195810 } — X mixture of oxygen and sulphur dioxide is intioJiiceJ 
into a generatnr furnace in which water-gas is being piodiiccJ mS 
then Inirnt, The heat generated induces the i-oiuhitialien of tiioc 
ga.ses to form .sulphur trioxide, and the water produced tciies to 
hydrate this substance, forming sulphuric acid. When air is empoyta 
a certain amount of nitric acid is also produced, which 
catalytic action on the mixture of gases and increases the oriua ic 
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of .acid. The furnace is fed with sulphur or sulphur- 

coiitainiag materials. G. T. M. 

Quantitative Vaporiaation of Phosphoric Acid from 
Phosphates in a Current of Chlorine and Carbon Tetra- 
chloride or of Carbon Tetrachloride Only. Paul .Tannasoh and 
"W. JJi.KU (^* 1908, [ii], 78, 21 — 28. Compare Abstr., 

1907, ii, 804). — It is now found that phosphoric acid nan be distilled 
qu-antitatively from calcium, sodium, or potassium phosphate if tho 
phosphate is thoroughly ground with quartz powder and the mixture 
heated in a current of chlorine which has been passed through carbon 
tetrachloiide. The calcium phosphate was heateil for four hours at a 
dark red, and for two hours at a bright red, heat in a quartz boat, and 
the sodium .and potassium phosphates for nine hours at a bi ight red beat 
in a gas-carbon boat, in a glas.s tube. The pho.splioric acid distils the 
more quickly the slower lire curreut of chlorine and carbon tetra- 
fhloiide. 

Phosphoric acid does not di.stil, even in traces, when magnesium 
phosphate is heated alone or in admi.xture with wood charcoal in a 
current of dry ammonia at .a blight red heat (compare Her.aeus, 
Abstr,, 1903, ii, 82). Ammonium phosphate, on tho other hand, 
volatilises partly in a ciirrentof ammonia, bat does not attack the glass 
tube as when di.'tilled in a current of carbon dioxide ; the ammonium 
phosphate leaves a residue of vitreous pliosphoric acid, which is 
ivlmo't insoluble in water or mineral acid.s. 

When heated in a curreut of carbon tetracliloridp at a moderate red 
heat, ferric phosphate is completely volatilised ; if the cool end of the 
tube is packed loosely with glass-wool, ferric chloride is liere deposited 
quantitatively, whilst the mixture of phosphorus trichloride and oxy- 
chloride, formed according to the eijuation 

PoO, -1- 2CCI, = PClj -t- PiiClj -h 2CO., + 2CI, 
is readily driven over into the receiver. ' G. Y. 

Hydrates of the Phosphoric Acids. Hexki Girak {Compt. 
rend., 1908, 146, 1270 — 1272). — The freezing-paint curve of aqueous 
solutions of ortbopho.splioric acid shows two minima and a single 
ia.a.ximnm. The minima characterise two p'ltectics of the composition 
(HjPO^O'lSoHjO), m. p. 22 5'", and (UsPOi.odOjH.O), m. p. -81°. 
The maximum at 29° indicates tlie exi.-tcnce of the hydrate 
(HjPUj.UI.G). 

for which Joly found m. p. 27° (coinpare Abstr., 1885, 482). The 
freezing-point curve for pyi'Oplio?pliorie ai kl is similar in form. The 
two eutectics correspond with tlie formuhe (I1|P.,0-,1 doHA)), m. p. 

P- The imiximum characterises 

t e h}drate (H^P^O-,1 m. p. 26'. This compound has been 
l^n ated as unstable needles, readily undergoing conversion into ortho- 
p lo^p loric acid. Sleasurement of its heat of dissolution proves it to 
e ess stable than the hydrate of orthophosphoric acid, 
u y a small portion of the curve for metaphosphoric acid can be 
ori^ solutions containing less than 63% of water are converted 

coo mg into a vitreous mass, wliich refuses to crystallise. 

W. 0. w. 
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Molecular Weights of the Phosphoric Acids determined v, 
Cryoscopy. Henm Giran (Conipt. rend., 1908, 146 , 1393—1395, ^ 
The molecular weights of metaphosphorlc and pyrophosphorie acids ^ 
acetic acid solution diminish after a lapse of time, and finally reach'*' 
limit depending on the concentration of the solution. From extran 1 * 
tion in the curve representing variation of molecular weight 
of solution, it is found that at the moment of solution, Rietaphosphcrit 
acid has a molecular weight corresponding with the formula 5{HP0 ) 
whilst pyrophosphorie acid has the formula 3(11, PjO-). The molcciilaf 
weight of orthophosphoric acid varies only slightly with time • tj,, 
values obtained varied from 111 '9 to 127'1, according to the coucentra 
tion of the solution. The acid should probably be rcpresentoil hy the 
formula (H3PO,).,. Orthophosphoric and pyrophosphorie aciil/hjcj 
the same molecular weights in the liquid as in the solid form. 

w. 0. w. 


The Removal of Arsenic from Liquids and Gases. Chesiische 
Fabrik GRiKsnsiM-ELEKTRON (D.R.-P. 191864). — In order to free a 
liquid, such as concentrated sulphuric acid, from arsenic, it is tieated 
with strong hydrochloric or hydrofluoric acid, and then tni.ved intimatelv 
with benzene. On drawing off the latter liquid, it is found to contain 
all the arsenic as chloride or fluoride, and, when freed from this 
impurity by treatment with water, it may be employed in removin" 
arsenic from further quantities of sulphuric acid. Dichlorobenzene 
may also be employed for this purpose, and, owing to its higher boiling 
point, is preferably used in the removal of arsenic from gases by 
allowing it to flow down towers through wliicli the gaseous mistmes | 
are passing. G. T. JI, 

Ammoniacal Arsonic Trichlorid©. Adoi.i'jtf. Besson* and (ieorges 
PiOSSET(CoHiyo(. reiul., 1908, 146 , 1*266- -1267. Compiire Abstr,, ISSO, 
1052 ; Hiigot, Abstr., 1904, ii,'559).— When dry, gaseous amnionis 
acts on arsenic ti ichloride at - 20 ', a bright yellow solid, AsClj.lb’H., 
is formed ; this sublimes com[dete!y when licated in ,a vacumii at t’Oij , 
forming a yellow, hoin-liko .sub.st.ance, •dA.sCljjTNH,,. When the 
foi iuer compound is treated with liquid ammonia, it loeos its cclouii 
.and r emains colourless when the excess of aiumonia is ilriien oi 
When extrac ted with liijuid ammonia, ammonium chloriile is removed 
and a white, in.soluble residue obtained, the compo.sitioii of which .igifes 
with that of the imide, As., (Nil).,. On making an intimate mixtuieo 
the portions soluble and insolubie in liquid ammonia, a euh.etaime n 
olitained which difTcrs from the original comyiouml in tliat it i; oof 
completely volatile at 200^, and wlien treated with sulphiuic acn 
yields only a small quantity of .ar.senic trichloride. . 

Tiiese experiiuent.s lead to the conclusion that liquid ammoni.a ac.a 
on the coiiqxiund .-\.s( T,,4N1I.( as a reagent, and not laeie y^ac o 
.solvent. Arsenic tric'hlorido also reacts with AsCfi.,,4ML, 
to amnioiiium chloride and a sub.stance or mixture of jn 

composition of which is iiulicatcd approxim.atoly by the 01 
As^CI^NJI,. The identity of this product ha.s not been e-tf “sim.' 
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Telluri'i®® Arsenic and Bismuth. Cryoscopic Constant 
pCjgllurium. Henei Pelabou (Com;)*. re«(7,, 1908, 146, 1397—1400). 
^Arseoic dissolves readily in molten tellurium. Examination of the 
fi'eeziug'Point curve of the solution indicates the existence of the 
compound As^Tej, characterised by a maximum at 362“ This 
tolluiide crystallises in long, silver-white needles having a pale yellow 
liut. The freezing-point curve for solutions of bismuth in tellurium 
1,03 been completely followed. A maximum occurs at 583“, corre- 
sponding with the compound BigTe.^. 1 he freezing points of solutions 
jf these two tellurides in excess of tellurium have been detennined, 
ind the cryoscopic con.stant of tellurium calculated. The value 
^'—517 was obtained from As^Te^, whilst the bismuth compound gave 
^•=.528. These numbers agree closely with tho.se already determined 
for this constant. 

By applying Robertson’s formula (Trans., 1003, 81, 1233), the 
latent heat of fusion of tellurium is found to he 20—31 Cal. 

W. 0. \v. 

Synthesis of Boron Sulphide from Perroboron and 
Manganoboron. Jo.sef IToffmann (Zeltsck. anorg. Chem., 1908, 59, 
127-135. Compare Abstr., 1007, ii, 83).— The formtition of boron 
iulpbide by passing a current of dry hydrogen .sulphide over ferroboron 
ind manganoboron at the melting point of antimony has been examined 
n detail. The ferroboron is more rapidly decomposed than the 
nanganoboron, and a better yield i.s obtained with the former material, 
[n both cases, only a portion of the contained Ijoron can be converted 
nto the sulphide. 

Boron sulphide loses weight on expo.surc to the air, and hydrogen 
lulpliidc is evolved. It also changes when kept in ,thc dark in closed 
'essels. Water, alcohol, and aqueous solutiou.s decompose it rapidly, 
t is insoluble in carbon di.sulpide, and is decomposed slowly by ethyl 
itlier and glycerol. Sulplniric acid rcact.s with the liberation of 
lydrogen sulphide and sulphur dioxide. 

The author has attempted to .a.scertain whether borides of detinite 
omijosition are pre.sent in the materials u-ed in lii,s experiments by 
^composing these by treatment with aqua regia. Tiie proportions of 
he constituents which pass into solution are supposed to indicate 
ondesof the composition FPsB^ and AIuB. II, M, E, 

Preparation of Boron Nitride and Calcium Boride. Alfred 
ilocK and Walter Holle {Ber., 19(I8, 41, 3095— 3099).— Boron 
Jtnde, although easily prepared, i.s dillicnlt to obtain in a pure state 
too -“If I»01. ii, 650; Moeser and Eidmann, Abstr., 

)• is now found that boron nitride can be prepared 
|y topping boron bromide into iiqnid ammonia and gradnaily 
Rfn boronimlde (Joannis, Abstr., 1904, ii, 654) to 

iss I a prepared, reacts only slowly with water, being 
ve m boiling water in one day. In comp.arison with this, how- 
p r, p esphorus nitride is highly stable, only about p'f, being dissolved 
p oung water in two hundred hours. In a glass tube at 1S0“, 
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phosphorus nitride is completely dissolved by boiling water in a 
hours but in this case the alkali ot the glass may be concerneii. 

The action of calcium on boron trioxide leads to the formation of 
almost pure calcium boride, and not to that of boron, as stated by 
Moissan (Abstr., 1899, ii, 153). G. Y, 

Pure Carbon Dioxide, Walter P. Bradley and Ct F. ‘ 
(J. rimer. C/iem. Soc., 1908, 30, 1090-1096).-ln connexion iritb'^ 
study of the critical state of carbon dioxide (Bradley, Browne, and 
Hale, Abstr., 1905, ii, 75), it was necessary to prepare the gas i„ 
highest possible degree of purity. A method was thoreforc devise,] 
and is described in the present paper, by means of which carbon 
dioxide can be obtained of such purity that only 1 pjet 
•50(100—40,000 parts is incapable of ab.sorptinn by potas,?iu;u 
iiydro.xide solution. The gas is evolved by the action of pure 
sulphuric acid on sodium liydregen carbonate, and special iippaintnj 
lias been devised for its purification and collection. For details, tie 
description and diagram in the original must be consulte I, 

In the course of the oxperimeiit.s, it was observed that rubber 
tubing is slightly permeable to air, even against a pressure of .uO inm, 
of mercury, f-’' 


Taohermak'a Method of Preparing Silicic Acid.?, Otto Mime 
(C eutr. Min., 190S, 325— o'-’O. Compare this vol, ii, 277, ItKi),-.! 
reply to Tschermak, •"■ 

Preparation of Argon from Air by means of Calcium 
Carbide. Franz FisniKit and Oskar IIinck (Her., IDtl.s, 41, 
•■’017— 2ti30).— It is shown that argon can be obtained ecoimmicallj 
from air by means of caU-iuni i-arlude. The intrngiii and oxygenate 
both absorbed when the air i.s passed over a mixture of calcium carliba 
(90” ) and calcium vlilorlde (I') '.,) heated at bHO' m an iron vessel, 
Th0'i.itro<mn reacts with the carbide, yielding Ciuben and ciloiim 
cvanainide° the oxygen forms limoaii.l cai-li-.m ; cavlxin moiio.xiJe luiil 
dioxide are also foriiie l, but thc.se ultimately react wiib the raibrie, 
yicidiiio carliou. The carbide mixture is tirst lieated niioci' ivcliite 
pres,,iire in order to remove moisture trom the ealcuiui chloride, aal 
then dry air is passed over. 'I'ho i»uiii,g gas contains .small amoimt, 
of hydrogen, hydrocarhons, and caihon monoxide, aud^.s tteho 
nassed through a ve.sstd containing lie.ited eoi'iici O.Xc.i, 
process, some" 1 1 litres of argmi may be obtained in the course of t« 
days, using about 7 kilograms of carbide. 

Details of tho appaiMtus and its use are given. 

Percentage of the 

(/foe. i;ou. Sor.., 1908, 80, ^1,599). - Tl.e ‘'f f 
xenon in the atmosphere calculated from the j rPrypton 

ii 470) are ten times too small ; the true values ‘“’f 
a^d 0-U05% for xenon. The values for t o small; 

neon previously given (Abstr., 1905. ii, 81 1) are lUU time 
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the true percentage of helium is 0-000056 by weight anil 0-00040 bv 
volume; of neon, 0-00086 by weight and 0-00123 by volume. G. S, 

Preparation of Alcoholic Potassium Hydroxide Solution 
which will Keep. JJiUKZ Kake (ZtUsck. Uahr. Genussm. 1908 15 
730-T3I).-Xt IS recommended that the required quantity of potassium’ 
hydroxide should be dissolved in its own weight of water, and the 
folution, when cold, poured into about 900 c.c. of 95% alcohol with 
constant shaking. The whole is then diluted with alcohol to 1 000 c c 
mixed, and placed aside until the oily drops of “aldehyde-resin" have 
separated. The solution is then decanted, and, at the end of about 
two days, is once more ponied off from the separated precipitate 
(potifife'sitiDi carborifit©, Filti’ation i.s UDnec6ssary W P 

Bleotrolytio Production of Alkali Chlorates and Per- 
ohloratea. M. Coui.eeu (O.U.-P. iy5G39).-In the ordinary 
dectrolytio processes or chlorates, the produdtion of free alkali 
lydroxide and hypochlorites diminishes the yield of the required 
alts. Increased efficiency i.s gained by the addition of calcium .salts 
chromates, or d.chromate.s. The addition of chromate may be made 
m a ka me, neutra , or acid solution, the best effect being obtained 
111 the last case and the worst in the tirst. Practically, however the 
employment of an acid solution has two disadvantage.s, namely 
corrosiou ot the platinum electrodes and formation of ,a highly-coloured' 
product. Accordingly the electrolytic soUition is kept n:ut.-al by the 
addition of salts which will interact with any alkali hydroxide to 
hniish either a hydroxide not affected by hypochlorite, or one which 
will yield a technically important product when treated with this 
oxidising agent jragnosium chloride is the he.st example ot the tet 
ype of salt and lead chloride of the second. In the «rst instance, the 
magnesium hydroxide which is precipitated hy potas.sium or sodium 

b 3 hvd f ''fPofMoriTe, and iu the second, 

Ae lead hy dioxide precipitated by the alk.ili is oxidised by hypochlorite 
: kad dioxide. The yield calculated on the current employed is 90" 
or potassium chlorate and 85% for the correspondiij; sXL salt 

G, T. M. 

iSaSde °*'„^°’^y<irou3 Sodium Thiosulphate and 
D^K..P, igiSSl'a IX Ma.xxheim 

“suits when hvdrooen *‘)'drosulphide 

00^- If the ° I sulphide IS passed over sodium sulpliide at 

uii-xed with the cat -ih^T* carbon dioxide, the sodium sulphide is 
AnheA Calcal.ited amount ol powdered chalk. 

ail “u ’'i® is produced by passiuo oxygen or 

‘'ydiogensuVideanroxygen. “ 

‘fc SiLBER 

ptuufcle prepared in 'the^' II 50% solution of sodium 

P epaied in the cold is saturated with carbon ilioxide and 
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then treated with a concentrated solution of sodium mpt l 
S odium perborate separates when the liquid is cooled to 2’ 
that sufficient water is present to keep all the alkali caiK 
solution. p in 

Manufacture of Lithia from Lepidolite. Willi 
S cniEFFELiN and Tho-mas W. Cappon (/. Soc. Chem. Inj inn, 
549 — 550). — A 97 — 99% decomposition of lepidolite ran be jg 
by gradually heating a mixture of the oie with 1(1% more tl, 
weight of sulphuric acid (6G“ H.) .at 340% the operation lastino *** 
eight hours. The mass is leached with water and the" t"* 
separated ; the solution is then treated with sufficient i,nf ^ 
sulphate to convert all Iho aluminium sulpihate into .alum. Afte*""" 
days, the mother liquor is decanted from tlie precipitated alum ' 

In order to remove the alum still in solution, the liquid is first e. ^ 
with whiting to neutralise the acid, and then boiled with fr n™ 
precipitated alumininm hydroxide ; pu-acticaily all the alum is tb ■ if 
precipitated as basic alum or alunite. A subsequent treutmeot ffith 
more whiting removes the last traces of alumina. Tlie solution ■ 
then made alkaline with slaked lime and concentrated • it confi-t* 
chiefly of litliinm sulpdiate, a small amount of calcium sulnhit* 
and traces of manganese and iron oxides. After removal of these 
impurities, the solution is added to piotassiuin c.arbonate, ami the 
precipitated lithium carbonate is then washed aud dried. p J{ 

Electrolytic Production of Ammonium Persulphate. Co.v 
SOKTIU.U ruit l-il.KKTItOUHKMISl ilK ISDUSTIIIE (D.H.-P, 195811)1 
Hitherto a good yield of ammonium persulphate has hem olitiiiiiel 
electrolytically either by the use of .a diaphragm or by the adilitioe 
of a chromate in amnioniacal solution. It lias now been found that i 
.saturated solution of ammonium sulphate can be electrolysed so as to 
give a good yield of pcrsulplute, provided that a emrent JensitvoJ 
nut less than flO amperes per sip dcm. is employed, and that the 
solutiou i.s sullicicntly .u-id not to develop an alkaline reaction imhe 
neighbmii hood of the c.itliodo. Witli a current density of 300 
aiupeics, a yield of T(i ,, of persniphato is obtained without the use oi 
a diaphragm. C. T, )I. 

Double Chromates of Ammonium. AIax (iiioGEE (/eiWi. 
auorg. tVi-’i/i.. Itu'S, 58, lid Idti. t.’omparc .Ahstr , 1907, ii. 51, 
C'J4). — J'ho comp Hinds in question were prepared almost cxchisirelv 
by the gradual adiiition of lU c.r. of a 2. solution of the appropriate 
.-.lit to .'ll} e.c. of an appi’o.ximately fl.V-soliitiou of neutral aminoniam 
cliiomate ; tlie prnipit.ite was allowed to remain in contact with 
iho iiiiuher liipior for some time, then tiltered rapidly, and dried on a 
[Kirous plate. As many of tlio salt.s arc decomposed by water, thej 
could not lie purilied by washing. 

Amuiuntuin barium c/iruiiiate, lkiCrOp(Nlf j),, Cil\, forms ligiit 
yellow, euiiir ci-y.-^t.ils, ;unl tho corre.^poudiug drontiLtm salt, ligiit 
yellow, splifik'iJ, er\>t;illiiu> ag^^rogate.s ; both are decomposed 
water. I'Iuj t-oi rt'.spdiniin^ t/itt^nesium halt, with ‘dlLjO, forms ye off 
(•iy>tal7^, ahd i> iiwt drcoiiijHfsed by water. 
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From zinc chloride and neutral ammonium chromate solution, the 
i.g,„pound, 4ZnCr04,2(NH,)2Cr04,3NH3,3H20, was obtained in trans- 
larent dark yellow, spherical granules, but with a chromate containing 
immoniain exoep, the compound ZnCr04,(NH4)2Cr04,2NH3, already 
[lescribed by Brigg.s (Trans., 1903, 83, 391), was obtained. Two 
double salts containing cadmium^ of the probable formulaj 
•H’dCi0„2(NH',)2CrO4,NH3,3H2O (deep-yellow prisms) and 
■ ' CdCr04,NH3,H,0 

(small, granular crystals), were also prepared.' When the chromate 
coiikins excess of ammonia, tho compound CdCi04,(NH4)^Cr04,2Nll3 
sep, nates in light yellow, prismatic crystals (Brigg.s, loc. cit.). Two 
wtreury salts were also prepared, but their con,stitution has not been 
elucidated, and they were probably impure. 

With cupric chloride and the chromate containing excess of 
ammonia, the compound CuCr0„(NH4),0i04,2NH3 was obtained 
(Briggs, loc. cit.) ; with the neutral chromate, the same salt in an 
impure condition was isolated. With nickel chloride and excess of 
aimiionium chromate, a double salt, 2Ni0rO4,2(NH4)2Cr04,3NH3,H.30, 
has been obtained in small, reddish-brown prisms. Other double salts, 
obtained by interaction of these two reagents under different con- 
ditions, have been de.scribed previously. With cobalt chloride, the 
miipowid, 3CoCr04,(NH4)oCr04,2Nir3, 31130, was obtained in dark 
recldish browu grannies, readily decomposed by water. With silver 
nitrate, the compound, 3Ag3Cr04,(NH4)2Cr0,, was obtained in reddi.sh- 
brown, granular crystals, and with lead acetate, the compound, 
PbCr04(NH,).2Cr04, as an amorphous [orecipitate ; both compounds are 
decomposed by water. Cl. g. 

The Solubility of Silver Iodide in Ammonia. He.ski B.tuBiu.w 
(CmpLreml, TJOS, 146, 12G3— 1205 ; Bull. Boc. chim., 1908, [iv], 3, 
773 — 775). — The solubility of silver iodide in a(jueou3 ammonia 
increases appreciably with rise of temperature. Failure to take this 
into iiccount is respon.sible for the discordant results of previous 
observers. The author shakes known weights of silver iodide (free 
from chloride) with a definite volume of ammonia in sealed tubes 
at 50—60“ and, after allowing tliose to cool to the de.sired tempera- 
ture, observes whether or no crystallisation has taken place. In this 
way, the coefficient of solubility of silver iodide at 16“ in aqueous 
ammonia (D 0-926) is found to be of tlie order 1/6000, a value 
considerably lower than that obtained by previous workers. 

Wr 0. W. 

Simplest Method of Preparing Carey Lea’s Photo-haloids. 
hLPi’o-tK.«tEr. {Zeiisch. Clum. hid. Kolloide, 190S, 2, 360—361).— 
on the halogen salts of silver are allowed to remain in contact, 
01 aie warmed, with colloidal solutions of silver, the so called “ photo- 
i"®. formed. These are .separated by dissolving the excess of 
^0 oua Sliver in nitric .acid. The coloured halogen salts arc also 
"hen a suitable reducing agent is added to silver nitrate 
ruH contact with the ordinary silver halogen salts. Suitable 

ucmg agents aie (1) sodium citrate + ferrous sulphate ; (2) 



692 


ABSTRACTS OF CHEMICAL PAPERS. 


sodium potassium tartrate + ferrous sulphate; (3) tannic or 
acid + alkali carbonate ; (4) formaldehyde + sodium hyJtoxid 
sodium hypophosphite. ■ ’ 

The method of preparation described supports the aii'hor’- 
that the coloured salts are adsorption compounds. jj y 

[Preparation of Calcium Hypochlorites.] CiiKjiTscjrr p 
Ghiesheim-Elektro^ (D.R.-P. 195H96). — When a mixture of 1 
quicklime and C'4 parts of water is treated with chlorine 
all the lime is used up, a solution is obtained containing ]g(| 
gr.ams of active chlorine and only 1 or 2 grams of chlorate per I' ™ 
Tills solution is then treated anew with lime and chloritie V^' 
crystalline calcium hypochlorite is depo.sited. This operation 
be repeated until nearly all the hypochlorite is precipitated '^t'' 
action being .accelerated by the jiddiliou of calcium chloride ’ ™ 

When milk of lime is chlorinated, a point is re.arlied at wl M 
further introduction of uliloiine does uot increase the amount of a .r ' 
chlorine in solution, owing to the formal ion of basic hypocliloritj ( 
the type Ca(OCl),_„irt'a(Oll).,. Two luvebcbn i-solated in which 
2 .and 4 ; they cannot be obtained cry.stalliiie, owieg to the tircum” 
staueo that they are decomposed by water. q j jj 


Colloidal Barium Sulphate. Ai.i;KKTllKcoLT!A(CoiH/i(, rad ijot 

146, 1274 — 1270, Compare Keiiberg, Abstr., 1906, ii, 

The employment of pure glycerol as a solvent for the rcnctitn.' silt; 
when barium sulphate is prepared by double decom[iositioii, irsnltCn 
the formation of a stable eolloidal variety of tbe lat'cr substiince, Tiic 
glycerol solution of the colloid can be diluted with several times its 
volume of water without bringing about precipitation of the insoluble 
form. The solution i-, however, immediately eoagulatod on hoiliiij,', 
Tlie addition of a(|ueous sointions of metallic .salts (with the exception 
of mercuric chloride and salts of barium) like.wise causes precipitution, 
Amuioiiia, baryta, ami all monobasic acids, after several iioni.-. bring 
about a gradual precipitation, whilst polyliasic acids (boric acid 
e.xcepted) cause immediate ro.xgnlatioii. Kariuin salts inneute the 
stabilitv of the colloid to a mai-ked extruit, .V solution which hat 
been rendere.l stable by the addition of barium nitrate can be kept 
for lifteon days to a month without depiositing liarium sulplrtte, 
hfiiob a .solution, however, i.s immedi.itely coagulateil by the ajtlitimi 
of salt-s of [lolybasic aeid.s ; the salts of luonobasie ueiJs on the other 
hand are without .action on it. M . 0. h. 


Langbeinite and Vanthofflte [K.,SO^, 2 MgS()^ and 
3Xa,,!sn^,,MgrS( (J. Eii hakd Nackex [(j'lmm. Xentr., lydd, i, ls50; from 
.Vachr. K. t,>s. irbss. HMtufjen, 19i)7, (502—013. Compare .fbstr,, 
1907, ii, odtig — The author has studied tlio teiiiiioratuL'e aoncentration 
diagram of tire systems MgSU^“l\.,!SO, and .Mgi>Oj"h'a_,S0j as in 
previou.s cases. 

1. ihVrap./e .v«//'/er/cs. — Sodium sulphate and potassium sulpbate^ara 
enantiotropic dimorphous, with transfermation teiiiptratures ^1) 
and 090', and m. ji, B.SS' and lUTti' respectively; they do not 
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jnpreciably decompose or volatilise. Jtagnesium sulphate is consider- 
ably decomposed below its m. p., 1124°. 

•) sulphate— potdssiuin sitlplMt6 syat^ii . — The .solidification 

curve shows a maximum at 33'3 mol.% K,SO/aiid 930°. llotli artificial 
and natural langbeinite exhibit simple refraction, 2 829. 

The eutectic mixture,^ MgSO^ -1- langbeiirito, m. p. 884°, contains 
■n Uiol.% KjSO,. a-KjSO^ in the solid state i.s miscible with MgSO, 
to a limited extent. The eutectic mixture, langbeinite -b saturated 
a IT, SO,, mixed crystals, m. p. _747°, contains 62 mol.% K^SO^. 

3." Magnesium sulpimte-sodium sidplmle system. ' -Ihe maximum 
concentration of this mixture has been found to be Na.SO ,3ilg80 , 
111. p. 813°, 14^° 2'0345, double refracting granules, and not a.s is 
stateil by Le Ghatelier, Na,,.SO.,,2Mg.SO_,, Kutectic mixture, 
MgSOi + N'Uif’OeJMgSO^, 808° and 23 mol.% NajSO^. u-Ma.jSO^ in 
solid form is miscible with 34gSOj to a limited extent, Kutectic mix- 
ture, Na,,S0^,3MgS04 + saturated a-Na_,foO^, mixed cry.stal.s, 665° and 52 
mol.'T^'ajSO^. Katural vantholKte .shows an alteration in refraction 
.at 489°, and has the .same l)^^ 2-6955 as the artificial. J, V. E. 


Double Chlorides and Bromides of Zinc and the Alkalis. 
I'bitz Ei'IIRAim {y.eitsch. anorg. Chem., 1908, 59, 56—70).- -The 
products obtained by crystallisation ot .■solutions containing chlorides 
and bromides of dne and sodium, potassium, ainmouium, or lithium 
at temperatures between about 20° and 100° have been examined. 

file salt, 2.KCI,ZnCh,H,,0, crystal I i.se.s from a solution containing a 
slight eicce,ss of zinc cliloride. On leaving the mother liquor for some 
days in contact with the air, the salt, KCl.ZnCl.,, .separates in thick, 
monoclinic prisms. Solutions containing pota.s.sium chloride in con- 
sidoiable excess, deposit this on evaporation, and later the anhydrous 
double chloride, 2KO!,ZnCl.„ appears. 

Tlie salt, KBr,ZnBrj,2 1 1^0, crystalli.se.s from solutions oontaininrr 
squal molecular proportions of the two hrouiides in elongated, 3Lx-,sidod 
tablot.5. .Solutions containing 2 or more mol.s. of potassium bromide 
per mol. of zinc bromide yield very fine, hair-like needles of the 
Minposition 2KBr,ZnBr„,2H20. 

The already-de.scribed sodium zinc chloride, 2\aC!,ZuCl.„3H ,0, is 
;he only double chloride which can bo .separated. 

The salt, NaBr.ZnBr^.H.O, crystallises from solutions containin<s 

The salt 

ahr,/.nbr,,,5HT9 i.s obtained in the form of .small needles from 
lOiitious containing the two bromide.s in tlie .same ratio. 

n addrtiou to the double chlorides and bromides of ammonium and 
' no previously described, a sub.stance of the compo.sition 
J^H,Br,Znl!r.,.,lf,,0 

on ev.iporation of a solution containing equal molecular 
[ ‘ titles of the simple bromides. 

?! solution containing-’ niols. zinc chloride per 
!n0 .37nrii“w “'o™«cop.c, six-sided leatlets of the basic s.alt, 

ver’ f 1 % slow evaporation of the mother liquor 

uagnC'l mn composition 

2’ - 2 ^ are obtained, From solntious coiitaiuiiiif ’2 mols 

VOL, xciv. ii. 
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lithium chloride per mol. zinc cliloriilo, well-formed, hj-nroscj, ■ „ 
prisms of the composition 2LiCl,ZnClo,2H.,0 crystallise. 

AV'hen a solution containing 6 mols. of lithium chloride pei' 1 ,^] 
zinc chloride is evaporated on the water-bath and cooled 
chloride separates; on repeating these processes until no moru 
chloride crystallises on cooling, a syrupy liquid of the noun 
3r.iCl,ZnGl2,lfin.,0 is obtained. This liquid, which docs uou'*"' 
water .at 100° and does not crystallise when cooled fo _o() . 
supposed to he a definite compound. The .syrupy liquid, after i,,'. 
been kept in a desiccator for about six months, depo.sited civstni 
lithium chloride. jj j'j 


Ears Earths. Hugo Eudmaxs and F«itz AVieth (.[,[, y,/,,, inn, 
361, 190—217). — The peculi.ar beh.aviour of oeiium ' ui i 

1 : H-hydroxynaphthaleuesnIplionic .acid (Krdinann and Xieszcika tlij,' 
voh, i, 621) led flic antliors to study the salts of tliis iiciil with otii 
rare earths, a.s also the malonates, which, like the o.\al,ate.s, serve for the 
recognition and separation of rare metals, since tlie nialoiiafe.s of the 
cerintu metals are isomor|dions and inicrocry.stalline, whilst tho,s» oftli 
yttrium earUis crystalli.so in long spears. The sulphidc.s of s.amarimu 
.and gadolinium have also been prepared. 

^'eodymium and samarium are separ.ated from hintliaiimn ami 
praseodymium liy a long series of tiaetional crvatallisutions »( 
didymium magnesium nitrate, 2U(N03)2,3.Alg(N(.).).„24H,,(), wliicli 
crystallisp.s in large plates ( I )t.Ma.ari;ay, Ahstr., liKifl, "ii, spjj 
Lanthanum is then separated from pra.seodyiniiim hy AVelsbacii's 
met laid of fnietional ervstallisation of the double s.ah.s ivitii 
ainmoniuin nitrate. Samarium and gadolinium nitrates were pvepufii 
from a eii.venito and from thi.> linal filtrates from the preparation of 
neodymium, the samarium being precipitated .as the doiihlc salt with 
piotassiuni sulphate, 2.SajS( >,L.9K.2S( l„t). whieh erystalli.ies from 
coiiceiitrated |>otas.-ium sulphate sjluiion. Kuropium was removed 
from tliis pri-eipitate by I’l'liain and l.aeoinbe’s luethod { Ab.stl',, 150}. 
ii, -f.'i). Tile uadolininm whiidi remains dissohoHi in the potas-iiini 
sidphate sulutiiui was purilietl by fractional ['rceipilatioii of llie 
nitrate from nitric acid. Tlie e.vamination of the arc .spectra showed 
that the .samarium nitrate was free from nendyiiiiuin, iinJ tlievefore 
from till' metals of the eerium group, but containpii trates of 
gadolinium, europium, and yttrium ; the gadolit.ium I raclion contained 
olilc I r.aee- of san.ariiini, dv-piacsium, terbium, and j ttrluni. 

.i/u'oauts.,' the Jture j'hrrth<. .-\s malonie arid doe.s not form ['tC' 
eij'itates cs ilh tiie salts of liie rare eaitlis, inalonatos were prepared la 
trie action of malonie acid on tlift : on 

j^olutiori.<, the st‘[ar:ito in ory-'^lalliiie form. Tiie follo'nu? 

nmloiiat('^ aro iloM-rilH-il (ctniipare lloIinljoriT. At'slr-, ii, 

the in br;ickt*ts are 'ho .sohihilitiosin ioit parts of ^ ' 

(< jll.,! ,.511 .( I (0'H|o5), white orv.stais ; : 

(') 0141), white rrptal-, )<>so iMI ,0 at I ttP, and the remaiuiiif: ^hoU 
at iSil ; {i\U.SK)VvJ]\\J) (O-OIT'J), fjreen, ciysUllme 

”{00550; (OOaS)*)- 
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onnulai' powder; ( 0311204 ) 30 ( 1 , SHjO (0-061G), strongly refracting, 
vpilow needles; ( 03 H 2 O 4 ) 3 Yt 2 , 5 H 2 O (0-1076), white needles; 

^ (C3H,O4)3Rr2,10Xr2O 

(O'KIOO), long needles. The malonatcs of the cerium group form 
pris'iiatic, doubly refracting plate.s, and effloresce in air ; those of the 
yttrium group form doubly refracting, rhombic needles. All of these 
salts dissolve in acids, and when boiled with alkalis form the hydroxide 
of the metal. 

S^UydroxynaphthaleneA-sulphoiiates of the Rare Earths . — The follow- 
ing 8 -hydroxynaphthalene-l-Kulphonate.s were prepared by tbe action 
of 'the acid on the carbonates of the rare metals ; they separate from 
the boiling aqueous solution as heavy powders. The solubilities in 100 
parts of water at 14° are given in brackets : ( 0 , 3113804 ) 31,82 

( 0 - 092 G— 0 0987), white powder, dissolves in acids, forming bluish- 
reel solutions; (C] 3 ll 3 S 04 ) 3 Pr 2 (0‘0709 -0-0818), green powder, forms 
bluish-red solutions in acids; (C,„H 3 S 04 ) 3 Nd 2 (0 0171—0-0211), 
grey powder, forms yellowish-red solutions in acids ; ( 0 , 3113804)3802 
(0'049G— 0-0.573), white powder, soluble in acids; (C’ljH^SOJjddJ 
(0117), white powder, forms bluish-red solution.s in acids; 

^ (C,oH,,S 04 ) 3 Yt .2 

(()'0951), white powder, forms bluish-red solutions in acids ; 

(t^.oH,;S 04 ) 3 Er 2 

(fl-0339), white powder. These salts are not hygroscopic, but absorb 
oxygen, becoming black on exposure to air ; when boiled with alkalis, 
they form metallic hydroxides. 

Sulphides of the Rare Earths . — These are be.st prep.ured by heating 
the sulphates in a current of hydrogen sulphide (Muthmann and 
Stiitzel, Abstr., 1900. ii, 142). 

Samarium sulphide, Sa.iSj, forms a yellow ma.«s, D 3-7, burns when 
he,ated, forming the oxide and sulphate, is decomposed only slowly by 
boiling water, and dissolves in acids with evolution of hydrogen 
iulphido. 

Oudoliniuin sulphide^ Gd 2 S 3 , forms a hygrosoopuc, yellow ma.ss, 

D 3'S, and behaves in the same manner as the samarium salt. 

G. Y. 


Scandium. ,Sih Willia,m Crookes (/Voo. Roy. Soc., 1908, 80, A, 
il6— 518).— As the result of spectroscopic examin.ution of fifty-three 
arc-earth minerals, scandium hasbeeu detected in .auerlite, eerite, keil- 
lauite, mo.sandrite, oraugite, ortbite, pyrochlore, thoriauite, thorite, and 
fukite. All these minerals contain less than 0-01"j of seandimn, 
xcept wiikite, which contains more than Iq,. 

iikite is a black, amorphous mineral, which, when heated to 
®'^'ea tube, gives off helium, water, hydrogen sulphide, a 
^ 1C sublimate, and traces of hydrogen, carbon (lioxide, and neon. An 
ppioximate .analysis^ of wiikite gave the following figures : tantalic 
irtt'” f ‘liobic acid, 15-91 ; tit.anic acid and zirconia, 23-36 ; 

nnrl' g™’'P> 2-55; earths of the yttrium group, 7-64 ; 

ili™ no ' ; ferrous oxide, 15-52 ; uranic oxide, 3-56 ; 

“ca, Ib-S 8 ; water and ^ . 

“Ipliw, i-c., 1-97 


gases, 5-83 ; calcium, manganese, tin, 


47—2 
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Scandium may be separated l)y fi-actional crystallisaticm 
crude earths, consisting chiefly of yttiia, ytterbia, atul scaniljj ■ • " 
spectrum should be free from the lines of ytterbium. ' 

A. number of salts of scandium have been prepared and analysed 

K-ic. 

New Double Salt of Thallium. Mohitz Koiix 
Chem., 1008, 59, 111 — 113).— When a hot concentration 
thallous sulphate is added to a solution containing an equal molecule, 
quantity of uranyl sulphate acidified with sulphuric aciil, irjtensclv 
coloured, yellow crystals of the double .salt, ..5H o 

belonging to the rhonibie system, separate on cooling. Solntjouj 
supersaturated with regard to tho double salt are easily ohtaiiieil 

H.5i.D. 

Freezing point Diagrams of the Binary Systems, Cu-Cu,,g6 
Ag-Ag.^Se, and Pb-PbSe. K. h'ltiKDKicii and A. hKwij 
(MHalhirgit, 1908, 5, 395 — 30S). — The addition of selenium lowcu 
tho freezing point of copper, the eutectic point lying betircsn 
2 and o’’,, 8e aiul 1063^ Tlie curve then rise.s, soon hecoming iiciuly 
horizontal. There is some sepuiation into t«'o liquid layers, the liiuii's 
of which were not determined. The c.\isteiK'e of copper seletiidc. 
Cin.Se, melting at 1113’^, is denion.str.ited. (loiiper Joes not form solid 
solutions with seloiiinm. 

.Mixtuie.s of silver with more than So scp.aratc into two liquid 
layers. The existence of the selenidc Ag.,Se (m. [i. lietweeii till hand 
85(1*') is indicated, but mixtures licher in .selenium. could not be 
prepared, owing to loss liy volatilis,ation. 

Only a single branch of the freezing-point curve of lead-seleiiiim 
mixtures ci'iilil be determined. 'I'he eutectic point lies close to the 
lead end. The existence of tho compound Pli.'se, in. p. Hull-, is 
indicated. t. H. It 


Non-electrolytic Solution of Mercury in Water and Otter 
Liquids. A. CiiKisuui-’ {/•■ilsch. jJ:;/sihtl. C'Acm.. 63, 

:iu 1). Kxpci iiueiils 'how- that iiicicurv can dissolvo in, md 

diffuse through, water which coiituiiis air, iiilro.iren, carbon dioxide, 
siilphiii ic acid, or pota-ssiuiu livdro-xide, .'is also tlirongli benzene. 
Iiitroliciizeiic, and alcohol. The uicri-iiry was covered with .rliuei d 
water (or other liquid), and the fact of Us dilfudoii w.is proved bytlie 
r.-duolioii of a gold .hhuiilc soluiioii coiilaiued in a .-I'piu’alo Tes,e 
(compare Hal f I. Aiotr., l.s.s'.'. llUi). In some cases, the iiiOT’ur.T"' 

exnoM-d to the air, and the gold chhuido sijutioii was piotecieJ I’} » 
w.itcr seal. It is shown, also, that iiiciciirv Icil lor a long tiiue n 
contact Wltll wat.-r sllircl’s a sliglit, loss ill weight, altllOUgll no llie>®.' 
(■()inp<»ui,'l-S cufj bf? tli'lfftfti ill tin* w:iti‘r. 


Two Ob.servtitioi)B Kelating to the Decompos ^ 
Mercuric Iodide. Moiirrz Koii.x mwrg. ‘ " j 

lb' 110;.- In alhaliii.- solution, merciinc iodide i' ) jjj, 
<ju iitt itilt i V by Mjiliuin jiiseiiitt*, with tiio .sitp.iiiitifin 
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mercury. After tlie solution containing an exce.ss of ar.senite lias 
lieea heated to the boiling point, it is left for several hours, and the 
fepariited mercury can then be filtered off. E,stimatiou of the iodide 
ill the solution shows that the reaction is quantitative. 

Hj-drogen peroxide also liberates metallic mercury from mercuric 
iodide in .alkaline solution. The mercury can be filtered oif after one 
to two hours. 'I’he decomposition is not quite complete in this case. 

H. M. D. 


The Alumino-Silicate, K^A.l,^8iO,i. ZvoMavT WEYiiKitor (Cuntr. 
Milt.. 1308, 336— 330).- -Gorgen'.s method (Ab-str,, 1890, 1 3) forprepar- 
iiig the crystalline compound K^Al^SiO,. was tried, but better results 
were obtained by fusing kaolin with a large excess of potassium 
dic'liromate. The minute, colourle.s.s, isotropic oetahedra which 
result .are, however, much contaminated by enclosiiro.s of crystallised 
chromic o.xido. Attempts to obtoiii other salts of the acid, lI,.AI.,8iO., 
were unsuccessful. j' 


The Potassium Alumino-Silicate, K,AI,,8i.p,. Zvcmuxt Wey- 
iitiic. (Cenir. Min., 1908, 395 — 402). — By fusing kaolin or a mixture 
)1 alumina and silica with a large excess of pota.ssium .salts (chloride, 
carbonate, „ulphate, or chromate), a minutely-crystalline product with 
ihe composition KjAl,Sip, is obtained. The crystals appear to be of 
,wo kinds (possibly tetragonal and orthorhombic), and to differ from 
lie hexagon, al mineral kaliophilite. j, 

Preparation of Manganese Compounds. 0. DrEFFE.xn.iCii 
]).K..P. 195533 and 195534). — The reactivity of naturally-occurring 
niiiganose dioxide is greatly increa,sod when it i.s liydrated by heatin° 
iiider pressure at 188“ with 30% sodium hydroxide solution. The 
ii'odiiet which is obtained iu a volumiuou.s form contains the hydrate 
liKk.SH.p, ^ 

Uie decomposition of an .alkali mangan.ate in .aqueous solution into 
ermangan.ate, manganese dioxide, and alkali hydroxide can be 
eversed when manganese dioxide su.spended in 30"„ to 40'V, potassium 
yclro.xide solution eont.aining a small amount of niangauate or 
ermanganate is electrolysed in the .anode compartment of an . 
lectrolytic cell. When the mixture is stirred and heated, the 
iangane.se dioxide is gradually converted into pot.a.ssium manganate. 
nstead ol manganateor fierm.anganate, a. .small amount of potassium 
rricyaniae may be employed as the oxidising catalyst. 

G. 'r. :m. 


Carbon. Georges CiiAKrv {Hull. Soc. chim., 
list. A lecture delivered before the Cliemic.al 

a critical rdsume of the results obtained in 
llowirr'''* iron-carbon alloys is given. The 

.an investigation are dealt with : (a) deduction 

1 ths-ii li* ■ diAgi-am by the application of the phase rule : 

iiivcs igations; (c) isolation of definite constituents fiom 
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the alloys by chemical processes ; (d) microscopic , , 

(«) observation of the physical and mechanical properties of the sHov 
The limits of applicability of each of these methods, and the special 
difficulties attending the prosecution of each, are discussed, and tl,. 
bearing of the results obtained by the last four methods of researdi on 
the elaboration of a complete equilibrium diagram are coiisi(l(,,.(.j ■ 
<letail, and attention is directed to points still requiring investigation 
A bibliography of the subject is appended. fp ^ jj 


Steels Containing Phosphorus. J. ue Krvloff' [Hey j 
MHallurgie, 1908, 5, 355-360).--Tbo brittleness of stools containin. 
small quantities of pbospbonis may be removed by quenching in od 
and re-heating to 750'^. In this way, a uniform structure is obtained 
if tlie phosphorus does not e.\ceed 0'07%. A larger proportion of 
phosphorus prevents the nniform distribution of forrito ami peirlitc 

0. II. D,' 

The Rusting of Iron. J. Newton Fkikxd (/, Iron Xitel Inst 
1908, 77, i, 5— 3i!. Compare Moody. Trans., 1906, 89, 721i; Proc', 
1907, 23, 84 ; Tilden, Trans., 1908, 93, 1306). -Boiling pure iron or 
steel with distillcJ water in a Jena glass relUi.'; apparatiK for tivo 
hours does not dissolve any iron. The eonliary re.stilt of Walter, 
Cederliolm, and Bent (.\bstr., 1907, ii, 875) i.s to he, attributed to tlie 
retention of some carbon dioxide by the water. .\u apparatus iva.t 
devised in rvhivli water could be distilled from sodium hydroside 
solution on to iron in a closed bulb, and in ibis case rusting did not 
take place. In another apparatus, iron was immersed in pure water, 
and a ciirrent of air free from carbon dio.xide luibblci tbroiigli tlie 
apparatu.s, llustiiig did not take [dace if the iron wa,s protected from 
contact with the glass, although the admi.vsion of ordinary air at once 
caused rusting. It is considered, in agreement wiili Moo iy, that tlic 
presence of an clectiolylo is necc.ssary to the foniiation cf lust. Cast 
iron rusts even in pure air aiul wuiter, probably owing to the oxidation 
id the siilpliidc and phnspliido present. Pure steam is also without 
action on pure iron at lIMf. 

Neutral or alkalin“ bydiogon pcroxiilc is without aclion (ii pari 
iron, altliough cast iron is r.ipidly attacked. Pui-e iron powder, tieeJ 
from adhcriiig lilms of gas, i.s not acted on by pure water at tht 

oi’fliruirv tuinpri’.-iturc. , 

Neutral salt.s of the alkali metals e.xcrt a corrosive action, amtn 
tlic iron is in immediate contact with glass, local corrosion Ute pm 
at the pilin’, of contact. 


Conductivity of Solutions of Ferric and Ferrous 
and the Structure of Ferric Chloride W t.ou.'M J 

lomrg. C/icm,. P..()S.59. 8 - 2 -- ■.w6),->l.’asurcnieuts barn ton 
made of the cl.,-l>ic..l condtictivily of ^ 

t.vo chloi id.-s of iron. The greater conductivity ol the 

iliitions grcitcr than about ii’C btre.s per i.imide in 

cssed by Spring Hmt femw rbto' 

tyulorine is niipposeite^ 


at 

terms of an opiidon e,\|>ics 
solution 111 


the coii.stitution 1-VJJI.,CL. 
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froe, incrGASod conductivity is attributod to the conversion. 

i,f this into hydrochloric acid. H. M. D, 

Magnetic Oxides ^of Chromium. Ivan Siiukoff {Compt. rend., 
1908, 146, 1396— 1397).— Chromium trioxide decomposes at 330“ with 
joss of oxygen and development of heat. If the decomposition is 
iniitrolled so that the temperature does not rise above 500“ the 
oxides obtained are only feebly magnetic. On heating, however, to 
5(10-510°, 13— 14% of oxypn is evolved, and the black mass, which 
lias the composition 2 C'r 03 ,Cr 203 , Is strongly magnetic. An oxide of 
tlio .same composition, but prepared at 48.5°, wa.s very feebly magnetic. 
A crystalline magnetic o.xide wa.s obtained by the decompo.sitiou of 
chroinyl dichloride, when ignited, it lo.ses only 3 of oxygen. 

W. 0. w. 


Molybdo-Uranic Compounds. Andre La.ncien (Che 7 ,i. Zenlr., 
1!)u 8, i, 1763—1764; from HvU. Sci. I'lumn., 1908, 15, 132—140.’ 
Compare Alwtr., 1907, ii, 697). — When uranium nitrate is added to 
HD excess of ammonium heptamolybdate and the re.sulting precipi- 
tate boiled with molybdic acid, nmaiuin htpiarnolybdaie, 7.MoO ,3UO , 
is obtiiiied a.s an amorphous, yellow powder. It is soluble*' in all 
mineral acids, giving a greenish-yellow, fluorescent liquid ; it i.s decom- 
posed by excess of water, and reduced to green uranium molybdate, 
l'( JioO,). 2 , by alcohol and by acetic .acid. The effect of sunlight on 
the heptamolybdate is to darken its colour, and to render it no longer 
reducible by alcohol or compilolcly soluble in nitric acid, owing to the 
formation of insoluble anhydrous uranmni oclmnobjbdale, 8AtoO UO 
I'hc hydrated compound, 8.Mo03,U03,1311.,0, i.s obtained as prismatic 
needles when ammonium heptamolybdate is preei()itated by uranium 
nitrite and the product treated witir excess of acetic acid; the sub- 
stance obtained is e.xtremely sensitive to light. A study’ ha .5 been 
Iii.ide of the rate of change of thi.s substance when exposed to livht of 
ruriou.s wave-lengths. J V* E 


A New Iodide of Titanium, Titanous Iodide, Til.,. Edoeard 
liEF,icgz and H, CorAU.x {Vompt. re, id., 1908, 147. 6.5 -67).— Titanium 
.etiaiodide (Hautefeudlc, Mull. Hoc. diint., 1867, [ii], 7, 201) is 
•idiicihle h^)- silver or mercury to a di-iodide, Tiie reduction is most 
eadily effected as follows; Two porcelain boats, the anterior one 
joiitainmg mercury and the posterior one titanium tetraiodide, are 
iitiialiiced into a porcelain tube and beated gradually in a current of 
1 ' lugeii to dull redness. A sublimate of mercuric iodide and un- 
tiaiiged tetraioJidc i.s formed in the cooled receiver, whilst fine 
bant black amelhe of tilanous iodide. Til.,, .are formed near the exit 
i| 2 ii i°a crystals, which .are very liygroscopic, have 

■entro I’J- organic solvents, are dissolved by con- 

la ed hydrofluoric acid and by boiling hydrocbloric acid, forming a 

OSS of attacked by nitric and sulphuric acids with 

ions T I ’ ‘iooo'uposed by water and aqueous alkali solu- 

md ln-rlv •'“Uitive compounds with dry ammonia 

l-a diogen chloride. It is reduced by hydrogen at a white heat, but 
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not at a red lieat, giving amorphous titanium, which is v 
oxidised. 

The analy.sis was carried out by the method desci iljed 
(Abstr., 1898, ii, 521). 


'^‘■y Wadily 
I'‘'eviousIv 


Titanium Nitride and a New Class of Titanium Compon 
the Titaniumnitrogenhaloids. Otto Ruff ami I’mr^ 

{Ber., 1908, 41, 2250— 2264).— Wohler showed oriai„a||,. 
nitride was formed on heating the compound of titanium tcti’achl^^' i* 
and ammonia {Annnleit, 1850, 73, 43), and described fou,. njji'j',* * 
Friedel and Guerin (this Journ.. 1877, i, 168) reduced Hits 
two, Ti.,Nj and TijN^. The latter substance 1ms been fnu,,/.'” 
Schneider (Abstr., 1895, ii, 169) to contain less nilrogcn than'th" 
required by the formula, and he called it nitride d. A I'e-pxnmijj 
tion of the substance shows that TijN^ doo.s not o.xist. 'J’|,e t,],.', 
black product, obtained by heating the compoimd TiCl,,fi}\H, at Ui 
temperature at whicli Jena glass softens in a streaiii of .ammoria' 
contaims Ti = 72-1, N = 20-77, Cl = 2-64, O = 4’o6 (Ti,X, require.s 
Ti = 72 0, N ’-28 0). The total titanium was determined by dissohinj 

the nitride iu nitric ami hydrolluoric acid.s, and precipitathip the 
titanic acid by ammonia. When the substanoe is oovcrcd with dilute 
sulphuric and liydrolluoric acid.s and titrated with .V in (lotassinu] 
permanganate, the nitride goes slowly into .solution as the peiTiiiin. 
ganate is rcsbioed. The .solution contains liydrocliloric and .eome 
pertitanio acids ; the l.itler is destroyed by potassium iodide, and the 
iodine .separated estimated by thiosulphate. In this way. Ti, a2'?\ 
was found. .\s a blank deteruiination with pure Ti\ gave is j 
iu.stead of 77’1, the onnclusion i.s drawn that the 52 7 leprojeiits tlie 
titanium pre.seiit in the tervaleiit conditioiq and, as the clilmine is 
supposed to exist as I’iNt'l, t loM-omposii ion <if the W'ulder-Schneider 
iiitri'le is deduced to he TiN = 68, TiXCl = 7'2. (TiN)y I !-.= |,V.l, and 
Tit)., ! .'i'4. When this mixture is lu-alO'l in .a current of amiiioniaat 
for six hoiiis. the i hloriim and oxygen are lemovcd completelv, 
and pule hri.n/.e ctdoun ,! tifiuium nitride, TiN. is obtaiiicd, I)'-' j 1, 
It could not h • converted into the (hloronitride by chloriiie either at 
27*1 or in the litpud state. 

An attenipt to pr,,-pare the iiitrido. li N,, from the so-called 
titamiiiiide i.St.ihhu', .\bstr.. 1!UI6. ii, ,5'..I5) ako resulted iu faihire. it 
is also sliown that oi.ntinucil extraction of the coinpoiuid TiCl^,6h’Hj 
with ammonia in a Stock and itii.x apparatus (.Xhsti'., ll'hl.ii, ilolu, 
iiioistm e hidng excluded, il,a not give titanaiuide at all. but a titano- 
ehl' i-oaiiiirle of the eonipositiou ri|.,,(.'l|.|.,N„.„.,.-!'a- oXHj.tJ’-’liO,. 
The aiiinioiiia is reiiiove.l by i-arid'iil li.-ating in a vaciuuii at thO'. and 
a dirtv green re.-iilm- of tit-iniiim clihu'Oiiitridf, TiNb'l, is oblained, 
containing, however. I'.') nitride and 12 -14 ',, titamiim oxymtiida 
and titanium dioxide. It is extraor.linarily reactive towanh ivaMb 
taking lire ami giving ammonium ehloride, nitrogen, and 
dioxide, tin fuiTlier heating, it deeoiuposes, thus; lliNCl-s i. 

.-Mtlioiigli pnie litaninm ehloronil ridi' wa.s not olilaiiicl. '''* 
s]Mjndi.'ig hroaoeiitro/.', TiN r.r, is fi lmed from titanium Ictia nuiu 
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(lU. p. 3!)“> b. p- 230°) in a similar manner, the heating of the product 
obtained on extraction with ammonia being carried out at 200°/4 mm. 
It also reacts vigorously with water. ■V\r_ p,_ 

Preparation and Properties of Zirconium Tetrafluoride. 
JjUDa'TO WoLTER {Ohstu, 1908, 32, 606 — 607). — The method 
described by IMarignac {Jahresb.^ 1800, 136) for the preparation of 
zirconium tetrafluoride by heating zirconium dioxide mixed with 
twice its weight of ammonium hydrogen fluoride, has the disadvan- 
tage that this substance volatilises more readily than it attacks the 
zirconium dioxide. This, liowever, can be overcome by using, 
instead of the above mixture, pure zirconium ariimonium fluoride, 
ZrF^plNH^F, which is readily prepared in a pure state by evaporat- 
ing ziiconium dioxide with excess of silica-free hydrogen fluoride and 
ammonia, and subliming the product in a platinum tube in a current of 
nitrogen. 

Theoretical yields of the purest zirconium tetrafluoride are obtained 
by the action of anhydrous hydrogen fluoride on pure zirconium 
tetrachloride, the ohaugo readily taking place in accordance with the 
equation ZrCl.j -b 4HF = /rh^ -I- 4IICI. llie product obtained is snow- 
white, crystalline, and practically insoluble in water. When sublimed, 
zirconium tetrafluoride forms small, strongly refracting, prismatic 
crystals having slightly carved facets, Dm 4 4333, the molecular 
weight determined by Victor Meyer’s method was found to be 166-1, 
in close agreement with ZrF^ (lOO-T). Unlike the other elements of 
the carbon group, zirconium tetrafluoride is only sparingly soluble in 
water, 1-388 grams dissolve in 100 c.c. of water without hydrolysis 
taking place. When warmed to about 50°, the hydr.ate, ZrK ,3H 0, 
is precipitated ; in no ease could any other hydrate or oxyfluoride be 
obtained, With liquid ammonia, zirconium tetrafluoride gives a white 
powder (5ZrF^,2NH,j), whilst with gaseous .ammonia, pyridine, hydrogen 
sulphide, &c., practically no change takes place. It is suggested that 
this inactivity of the zirconium tetrafluoride compared with other 
members of the group is perhaps due to its small molecular volume : 
TiKj, 44-3; ZrF^, 37-5; KnFj, 40-7. J, Y, E, 

, Oxides of Quinquevalent Bismuth. Ale.vandek Guteier and 
H. Micheler (ZeftecA. anorg. Chem., 1908, 59, 143 — 145. Comp.are 
Outbierand Biinz, Ab-str., 1906, il, 174, 234, 551, 678; Ruff, this 
vol, ii, J98). —The bismutiue aeiil described by Ruff is entirely 
different from the .substance which is usually referred to by this name 
in the elder literature. In order to avoid confusion, Gutbier and Biinz 
considered it neces.sary to retain the name bismuthic acid for a 
particular product obtained under specitied conditions. This substance, 
w ’Ifb is formed from tlie dark brown oxidation products (obtained by 
0x1 a ion of bismuth trioxide in presence of potassium hydroxide solu- 
um) y the .action of hot concentrated nitric acid, has a colour which 
lanes Iroiii scarlet-red to yellowish-red. It ha.s no acid properties, and 
nuo e obt.ained from any of the .sodium bismuthates which have 

beeridescribcd. 



abstracts OB' CHEMICAL PAPERS. 


In eener.il, the substances obUined by KuS cannot be co®pjrj. 
with those obtained by G.itbiev and Bun*. Ihm view is expressej 
a result of a repetition of Buff’s experiments by the author. 

H. M, I), 

Use of Iridium Crucibles in Chemmal Operations, bin 
WiLLLOi Crookes {Ptoc. Itoy. Soc 1908, 80, d •)■).• 

■iccouut i.s given of the behaviour of pure wrought iiidium 
during several months’ use in ordinary -piantitative 
Iridium is as hard as steel, and does not blister or alter m w,,i,,pj 
when repeatedly heated to redness. Heated for some hours i,', , 
Bunsen flame with insuilieient air supply, the crucible is unlwmai,:,, 
the deposit of carbon can bo entirely burnt away. Suipbur in 
the -as is also without effect. Boiling aqua regia, fused 
cosiidc salt, or other phosphates with roqueiit ad.litious of rurb„,., 
strou"lY lieated silica or silicates with a reaucii^g ageiit, Ijoiliiijr 
lead at white heat, boiliug nine, and molten niclcel, iron, or gold are 
without effect on the crucible, which, after cleamiig, relaiu.s it.s ongi.aj 
wei-ht Fused pota-ssium hvdroxide attacks iridiimi less tluiii platiuuai^ 
aiuUinc run in with acid zinc chloride and then lieated to boiliug 
onlv .superiicially attacks the indium. Bro oiiged heating iviib cofper 
renders the crucible brittle when hot, but the copper can be burnt off, 
A rhodium crucible is practically as resistant as an iri.luim one, and 
h:.; the advantage of being cheaper and only halt as heavy. 

lt> J> c. 

Alkali Iridiohlorides and Iridiochlorides. -M.ihckl DEuran, 
read,, I'.uiS 146. libT-lt’n'Ji.-l’he iri,iichlori,ies «I 
.ousliuiu, rubidium, rac.sium, and aui.uounuu, oht.nned from to luui 
iri.licbloride bv d.uible dccoiupo.sition, confoiiii to the type Ik„J . 
Ihe potas.-iuni and sodium .salts are black. Largo crystals ol lbe 
mimonium salt are black, but siuall crystal- have a red tin., Ibe 



, f , 1 ,,. y.g.fri'tunini ali'l ^Ail^ tUb ucwui 

A, ,m „us .solutions of He ; ■ _ (H (Mil ,a. 3lL'l;lienteto 

pised by water, ibus. lit l„Mo * ,4,,,., a; must be added, 

niiim</Hi!irn Mill in ifi’t.ninh.t. i I'l iW O'llU* t'oruii; 

JJu Mdb,., uvuonmbbyamtuc i on* p\ J “^.rvstalhses in smi'Ui 

tlui k crvslal.s. Tie- ou.<,H,n .salt. 1 t L rou- 

„Uvc Iicedb s. TiiMibidi.iiu iridiocblondv, ^ L''^ ' ' .p, sulb 

„„„„gl HO, amino. I Ul ,0 as usually rcptescnU.l, 
liCl o, forms bright olive l..•cd.es. , Uiooiv fot 

In' .wco, dance will, the requirements of Wont. 
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i,(ju^^tution of these salts, it is found that the trimetallic salts readily 
]Q^e their water of crystallisation j the dinietallic s;ilts of the type 
Ji'd (H,0)M2, on the other hand, undergo no change when heated at 
150< ' W. 0. W. 

The Preparation of Alkali Iridiochlorides. Mauhick Vezes 
(Cdiii/iI- retid , 1908, 140, 1392 —1393 ). — X claim for priority (comparo 
Vbstr,, 1899, i, 572, and Uelcpine, preceding abstract). 

\V. 0. w. 


Mineralogical Chemistry. 


An Old Occurrence of Argyrodite at Freiberg, Puiedhicii 
Kolsrck (C^ntT. Min., 1908, .331 — 333). — A .specimen in the 
A. G. Werner collection at Freiberg was labelled “ dnnkles 
Kotgiilden," and had been found in 1817 in the Bescheert Gliick 
mine. 1 '• is a portion of a large, indistinct crystal with an iron-black 
colour. On examination, it proved to lie the rare mineral argyrodite, 
in which germanium was discovered. Analysis by T. Dhring gave the 
following results, agreeing with 1‘eufield's formula Ag^GeS^ ; 

A,!,'. fie. Sh. I'e. S. Total 

75’28 CT8 0-36 0-33 17 50 

L. J. S. 

Vanadium [Sulphide] from Minasragra. Jose J. Bravo 
{Cheiu, Zsnlr,. 1908, i, lt93t from Oe&terr. ZetUch, Be'f'g-IiutUnwesen, 
1908,56, 16(i 168). — lii an iuclined strata of impure carbon of an 

asphaltic nature, there occur compact masses, 1 — 2 metres in diameter, 
composed of a mixture of sulphur, clay, coal-like substances, and 
vanadium sulphide. 'I'he colour of the fre.«h fracture is pale lead- 
'giey, but the colour rapidly darkeu.s when exposed to the air. An 
analysis gave : 


SiO,,. F,.. AI. V. 

2922 108 8-32 15-3ii 


S. CilO. Carbon, ic. 

■il-Sl 0-3;J 10 -88 


This previously unknown naturally-occurring vanadium sulphide is 
c.i led hizopatfufiite ; it has )) 2'456, hardness 3'5, amorphous with a 
tmnsitory metaihc iastro, and is soluble in cold alkali and aqueous 
ammonia. j y y 


The So-called Leesbergite. Willy Bruiins {.Mitt. Geo! 
Landesaust. Els<m-Loihringen, 1908, 6, 303— 307).— This name lias 

34, Bull., 

1 ' , ■' d white, chalky mineral from the Victor iron-mine, 

mweeu .Vlarsjieh and Hay ingen, in l.orraiiie ; from the analysis (!', 
vgave, the formula was deduced as 2 MgU 03 ,CaU 0 „. The material 
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has much the appearance of hydromagnesite ; in some part,; . 
harder and more compact, and in others, softer and looser in tertar * 
In contact with water, the material soon tivlls to powder, but it 4“] 
not absorb water as stated by Blum. Under the microscope, it j' 
seen to consist of an aggregate of minute, strongly liirefrin,,,.,,^ 
grains. Analyses II— IV are of different samples of material dried 
at 100^; 


r. 

CaO. 

21-OC 

MkO. 

29 -89 

CO.,. 

49-4:3 

II., 0. 

In^o]. AlaO., 
0-05 “ (!• 

II. 


J12-81 

•12 82 

l-Vli] 

8-14 

111. 

19-70 

29-81 

15-85 

;o7'i 

O't-w 

IV. 

liVOO 

n. ilet. 

lo-i » 

3-Ui 



The material is thus not constant in composition, and is witlmut 
doubt a mixture of a mineral allied to hy.lrouiaguesiic, 
[3MgC03,Mg(Oii),,;m.,o], 

with calcite or dolomite. I.. .J, s, 


A Chemical Difference between Orthoclase and Microcline, 
PniLU'PK liAKinEH (CoM/rt. read., 1908, 146, 1330--1332).--I'wetjty. 
tive orthoclases and live microclinea were ilecompose.l hy liydrofliioiic 
and .sulphuric acids, and the alkali chlorides oxamined .spectroscopic, 
ally. sVll the oithoolase.s contained small amouirts of either lithinai 
or rubidium, and sometiine.s both of thc.se eiemcnt.s were present 
together, whilst in mieroclino they were absent. It i.s therefore 
considered that orthoclase anil mioi'ocline are clislinct spe(ie.s, 
that tiiev may he distingui.shed by this luethoii. L. J, 8, 


[Celadonite from the Fmroes.) James CunitiE (Tito, 
Edinhurijh GeoL Svc.. 1907, 9, I — 08)._.\ detailed account is ..iven 
of tile tojiographical mineralogy of the F.iiiics. The folio™;; 
acalvci.s, by T. K. (’owie. is given of celadonite from Stigafjall in the 
island of tstr .mli. The inaterial lines amygdaloidal cavities in 
the basaltic rock.s. being Ibicker at tire bottom and colouring the 
associated heulanilito up to a certain level in the cavities. 

su'i M.ii,. F- <'i‘> MuO. K,<i, II..0. T-ih. 

r,.i.;;i, ■..I'-.sc r.'b'.i- 1 Si: a.i.t louii '.'''i.. 

■ lie lil lilo-' F. O, ' he iU'iiM.g N ljO. 

At loo the loss of water i.s J 34 , and the remainder is expelkt 
at IttOb Tliis analy.sis ililfers coiisidei ably, e.specially in the Uiie 
ioiitent of alumina,' from those of material from other localities 
.sii.igesling tli.it celadonite or "green earth” is not a .leliintc mmem 


Japanese Zeolites, Kotoiia .I.mii.. (Utr.ye ~.ur 
1907. No 3. 1U-1J0)._A f 

aiioplivllite, lieiilandite, eliabazite, and .stilbite Iroiii J.ip.iut. ■ 
Aiialv'sis I, hv I’siikainoto. is of optic.illy anomalous " 
an, alette from .Ma/,e. (The original p.iper make.s 

fact that this coin|.o.silion is most, unusual lor ^ 

there is some error.] 11 i.s of large, p.ilo groeii, op u- . 
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■v«ta.ls of apophyllite from Maze, where the mineral occur.s with 
iialcii®) natrolite, and calcite in a basalt-agglomerate. Ill is of 
rvstals of heulandite from HatBiineura, in the island of Ohichijima ; 
and iV is of sheafs of .stilbile from Obara. 


8i0o. 

AtA- 

GaO. 

KjO. 

F. 

Loss on 
igiutiou. 

49-87 

10-24 

12-53 

0-99 11-03 

— 

14'26 

r- 0 i 8 

1-33* 

26-10 

31G — 

0-95 

17-88 

60'53 

15-67 

6 25 

0-12 1-51 


15-98 

54-00 

17-94 

7-94 

ri2 


19-37 


* 

IiiduiUug 

a little Fc.p.j. 




L. J. S. 


Chlorophyllite from Vizezy. Pinr.tiprE Barkiek (P,idl. Soc. 
cliim., 1908, [iv], 3, 724 — 725). — A specimen of chlorophyllite from 
the Viziizy ravine, ilontbrison, in the Loire valley, had the following 
fomposition : 

SiO,,. AI.O 3 . FoO. MnO. Mi-O. r.iO. K'.,0. T.oss. Total. 

42'43 33'21. ions tracts 201 tiaoes 4'7.'> (>'2i3 99'S7 

T. A. H. 


A New Mineral Occurring with Tourmaline in Madagascar. 
Alfred Lacroix {Corapt. rend., 1908, 146, 1367 — ^1371). — The 
pej;iualite-veins intersecting crystalline limestones and mica-schists 
in the iieighbourbond of Alt. Dity contain in their c.avitios crystals of 
smoky quartz, raicrocline, lepidolite, litbia tourmaline (often of gem 
quality and in very large cry.stahs, which are often prominently zoned 
with different colours), beryl, and, in one instance, spodumene (colour- 
less and the violet variety, kunzite). At M.ah.aritra, the pegmatites 
contain a new mineral, which is decribed under the name hityite. 
It occurs as small, yellowish-white, hexagon, al prisms, which are 
horizoutally striated, and often aggregated in barrel-like shapes, in 
rosettes, or as a continuous ermst over the other minerals. There is a 
perfect cleavage parallel to the ba.sal plane. I) 3'0r>, H 5.’. Optically, 
the crystals are pseudo-hexagonal, showing a division into six sectors, 
each with a small angled negative bisectrix perpendicular to the basal 
plane. The refractive index i.s 1'6'2 — 1'64. Before the blowpipe, 
the mineral is readily fusible to an opaque, white, hlebby glass ; it is 
not attacked by acids. Analy.sis by F. Pi.sani gave : 

SiO.;. Al.0.,. CaO. CIO, M,;0. Li..O. Xa.,0. K.,(). IL.O. Total. 

31'Slj 41-76 14-30 -l-il 0-l;i 2-73 O'-io D'Hi «-;,0 lOO'lO 

This gives the formula 

10SiO.^,SALO,,5i(Ca,Gl,Alg)a,I i(Li,Na,K),,0,7H,jO. 

1 he water is expelled only at a very high temperature, and the 
formula may therefore be written as 5SiO.,,4Al,, 03 , 7 ( 11,0 + RO). The 
mineral may be clas.sed as a basic orthosilicato in the staiiroli^ and 
kornei-upine group. L. J. S. 

Ilyaite from Shasta Co., California. Basil Prescott ( Ame7\ 
' ■ ‘Sn., 1908, [iv], 26, 14 — 16). — M:issive crystallii^ed ilvaite 

at Potter Creek, in Shasta Co., in connexion with ore-bodies of 
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m.agnetite at a contact of limestone with diorite. The niiiiEfj] ■ 
contact-motamorphio origin, and is associated witli hedeuhfi'ojte 
crystals are bright, with a sub-metallic lu.stre and a gi'eei!isli-l,[. '* 
stieak. The following analysis by H. E. Moss agrees with the 
formula : 


' Usual 


SiO„ AUO,. Fi-„Oa. FeO. 
2S 09 0'3-2 20-S0 29 <>3 


MiiO. CaO. MgO, Cr,0,, p q 

3 -'4 l.')'S9 0T8 013 ' 1 ';;.)' , 

Ts- J. S, 


Amount of Dissolved Organic Carbon Compounds in fi. 
Sea, and their Significance in its Internal Economy, yi,,,. ^ 
IIe.vze (l‘Jliigtr's Archiv, 1908, 123, 487 — 490 ; Zeilsck. abj. 

7, 283, 321 ; .144. K. Ges. Il'ias. GoUingm. Malh.-phijsiol Klnssa fii' 
6, 1). — Flitter has claimed that by the oxidation nf the organic 
matter contained in sea-water, using Messinger’s diehroiiiale iiietlioil 
from IS to 30 mg. of carbon dio.xido per 100 c.c. can be obtained, anj 
ho stated that the organic matter to which this corres[joml.s shtps as 
nutrition for some of the lower organisms. The author lias le-estimateil 
the carbonic acid obtainable by the oxidation of orgaiiio, mutter in 
sea-water, using .antimony for tlio absorption of the chlorine and other 
inoditications of tlie Messinger method reipiired in the case of eea. 
water. He only succeeded in obtaining from 0 4 to 3'j m«. of 
carbon dio.xide from 100 c.c., rpiantities which arc within the limits 
of e.xperimental error. He concludes, tiierefore, that I’utters 
hypothesis entirely lacks cxpcriment.al ecnfirm.ation. 8. I!. S. 


Physiological Chemistry. 


Influence of Oxygen on Respiration, M.mict's 8, PrMnRtY nnil 
F. I'lioK i/Voc. jJiiisiol . Soc., 1908, xli— .xlii; ,/. I'lnisiol. 37) —If a 
person breathes air or oxygi'ii in and out of a spirometer, the breaking 
point is clii-'llv determined by tbo amount of carboti dioxide present. 
Hut after exeicisy. it is ea.-ier to breathe oxygon than air in this 
aval, and the liieaking p<dnt occurs when the ainotitd of carbon 
ilioxiile reaches a higher level. This is regarded as stipioiting llie 
old view that the liypcrpiui'a of mnscular c.xercisc is <lue in pa.it to 
prodiK t - of inetab'ilism other than carbon dioxide. H • ^4 11 

Effects of Excess of Carbon Dioxide and Want of Oxygen 
on the Resioirntion and Circulation. Lr.oN.\ici> Hn t end •' 
Fl..\rK (./, 19IIA, 37. 77--lll).--Carbon dioxi.le at prespraes 

from 13 to :;o , cau-es bvperpno-a and convulsive breatiiing, aoore 
31 ) to ;;jt,. tire excitatory elTeet is transient, and the narcotic e H 
prodticed may lead to respiratory arre.st. .\lodeiate noses ' " 
blood pressure and exciti- the vagus and vaso-molor centres, 
higher coneeiitral ion.-, tlic blood |ii-cs-snre falls, owing to t le ' e[ S 
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on the heart. Pure air and massage lead to recovery of the 
On account of the excitatory effect of the gas, a mixture con- 
„ So/ nf it shotild be employed in resuscitating cases of carbon 
noxiJe and nitrite poiJ-onmg. ine etiect of wa,nt of oxygen is a 
cea much more gradual in onset, and terminating in a convulsive 
of great intensity. The blood pressure is usually, but not always, 
retl and the vagus centre is excited, especially in the convulsive 
’ Xhe pressure then falls. H'he heart is not so rapidly depressed 
"carbon dioxide poisoning. 

'Fhe inability to hold the breath depends more on want of oxygen 
thui on excess of carbon dioxide. The power to hold the breath is 
increased by breathing excess of oxygen. Breathing in and out of a 
email closed space extends the power to resist .alterations in the gases, 
because tbe circulation is not mechanically impeded as it is when the 
breath is held, in muscular exercise, excess of carbon dioxide rather 
tlian want of oxygen excites hyperpncca. Haldane and Priestley are 
nc'ht iii stating that normal breathing is regulated by carbon dioxido 
tension in the alveoli, but in cases of obytructed aeration of the blood, 
diiuinished oxygen tension is the more potent agent. W. D. H. 

The Residual Nitrogen of the Blood. Hkkmann Hoiilweg and 
Hans JilK^EK {BeUr. ch&m. l^hysiol. Path., 1008, 11, 3S1 — 103). — The 
seniin was coagulated in the presence of a mixture of equal parts of 
I",' aoctic acid and 5% potassium phospliate solutions, so much of this 
mixture being added that the resulting liquid was distinctly acid to 
liimim, but neutral to Congo-red. ]5efox*e coagulating this acidiBed 
mixture, it was diluted, and the diluted liquid half-saturated with 
Rodium chloride. The blood was obtained from the femoral arteries of 
dogs. Ill one series of experiments, three samples of blood were with- 
drawn from each animal at three different periods, the 6rst and last 
being withdrawn about .seven hours after a meal, and the second during 
a period of starvation. In the second series of experiments, three 
samples were also withdrawn from each animal, the first and third 
(luring a period of starvation, .und the second during the height of 
digesLiun. Tlie total residual nitrogen was estimated in each 
sample, a.s well as that fraction which was precipitable with tannic 
acid ; the urea was also estimated, the methods of Ptluger, Schundorlf, 
and Mdrnei’-Sjbgvist being employed. It was found, as a mean of all 
the experiments, that the total residual nitrogen of serum obtained 
during periods of starvation was 0'05*2o gram per 100 c.c., whereas in 
the .serum obtained during dige.stion it was 0”0788 gram ; of these 
quantities, 0‘lJ384 and 0’0567 gram were due to urea. The fraction 
precipitable with tannic acid showed no detinite relationship to the 
state of nutrition. There was a small increase of the fraction not 
precipitable with tannic acid (exclusive of urea) in samples from the 
well-fed as compared with those from starving animals (O'OISO gram 
ami U'0060 gram respectively^. The iiici-oaso is too small for any 
deiinite conelusious to bo drawn .as to the circulation of the end pro- 
ducts of digestion on the serum. Neither could any very definite 
increase of such products be detected in the serum after the addition 
0 auyno-aclds and albumoses to the ordinary diet. S. B. S. 
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Gtirber’s Phenomenon. J. Dontn-Bokkowski , 

Cracou), 1908, 318—325). — If red blood-corpuscle.? saturated 
carbon dioxide are placed in a sodium chloride solution, and T** 
removed, it is found that the liquid has become distinctly ■ it r ” 
(Giirber's phenomenon). . “-line 

The author has repeated these experiments, ami ha.s att 
to measure the concentration of hydroxyl ion.s by phy.si(;o.tt ■ " 
methods, hut finds tliat the concenti-atiou is less when the <>1 kT 
have been saturated with carbon dioxide than in tho absenr.^ 
dioxide. ' .r 

The Action of Lipoid-soluble Substances on Red Bl 
corpuscles. Lsinoit Tb-auiie {Hioc/ient. Zeilsdi., 190S, 10, Sn -j-qt 
— If the theory already advanced as to osmosis (this vol., ii jfri •' 
correct, solutions with the .same snvf.ice ten.sion, excepting at'id.s and 
bases which exeit a clieniical tiction, should have the same hiemolvt ' 
capacity. Kxporiinent.s were made to tost this theory, aiui the resJitj 
seem to confirm it. 

Substances which til a certain coiicentration were founil to ,iot 
lueiiiolytic.ally, acted anti-hmiuolytically below tliat concentmtioii 

S. li S, 


The Complex Hfemolysins. II. Tsrit.tsAKi (Biochm. XeiUcL 
19i.'8. 10, 31') -353).--Uroa, the mo.st inqtortaut final product of 
metaboli.sm, inhibits lipolysis, uctinsr on the coinpleniont, but not on 
llie amboceptor. Tliioc.arbamiilc .anil nrethane also e.xert inhlliitorv 
action. 

The conception of Sachs and Teruuchi that certain sera lo.<e theit 
lueiuolytic capacity, owing' to the presence of a ferment which ilcitroys 
the coinpleniont at 37 'and acts otdy in thedilnted scrum, wa.s confiimed 
l)V some e.tperiinents on dogs’ soriini. .After diluting the seriini to 
1 in 5, the eoinplcinent was entirely destroyed by incubating for two 
hours at 37'. .'s. It. S, 


Lipolysie, Agglutination, and Htemolyeis. IV. C'.ski. h'lacm 
i/liiKhei’i. /f.il^ch.. 11, Inn 4n:i) .\n attempt was made to 

'(•[sarate a Mibstanee prodiienig lipolysis from one pro liicing iimmolras 
or agoflntination. but without success. The experiments were carried 
out witii riein and with pancreatic jiiire. Ued blood corpuscles adsorb 
the agglutinin ; after such treat inent. howover, the li[iol,vtie lanctiomras 
abo lost. Kitirin also adsorlis agglutinin, but .a riein solution treated 
with tiiiriu lost its lipolytic pro[«-rties at the same rate at which it lo-'t 
it.s agglutinating properties, t ttiier adsorlients of agghitiiiios and 
lia moly-ins, .sin li as kaolin, lead to similar results. It seems probable 
from the ex[ierimerits that tho lipases pl.ij an important * 

jihenoinena of inimnnity. 

Haemolysis. .‘sva.ste .XnitiiE.vius {lUodiem. /eitsch., IMt. If 
Ibl — 171). - liaunolysis by moans of .acids was investigated, aii 
it was foiiml that within certain limits there is 
both try increvasing or iliiiiinishing tho amount of acid .ihoro or 
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lliia limit) the haemolysis is increased. This is due to protein coagulation, 
uhich within these limits inhibits the setting free of the haemoglobin 
fioru the corpuscles. 

trom experiments carried out with suspensions of corpuscles of 
varying concentration (suspensions of 0-1% to 5%), it was found 
that the quantity of substance neces-sary to produce hmmolysis 
ivas a linear function of the corpuscle concentration. The corpuscles 
take up the hmmolysing substance, and hajinolysis follows when 
.a certain relationship exists between the concentration of this 
.tubstance in the envelopes and that in tho surrounding fluid. An 
equation can be found by means of which the relative quantities 
of various hasmolysins taken up by the envelopes can be ascertained 
from experimental data. 

Lecithin was found to increase the hjcmolytie. action of acids, 
especially if allowed to remain in contact with the corpuscles before 
the acid was added. It has no action on the hremolytic power of 
alkalis, and inhibits that of saponin. Alcohols and ether increase 
the bicmolytio action of cobra poison, and diminish that of saponin. 
Sodium oleate increases also the action of cobra poi!^)n| diminishing 
that of saponin. Calcium chloride diminishes the action of the sodium 
oleate on tiie cobra poison, this being due, as the author points out, to 
the formation of an insoluble salt. It is assumed that the lecithin 
action of acids is due, on the other hand, to incre.ased solubility. 

S. B. S. 

The Mechanism of Hemolysis by Saponin. Kukt Meyer 

[Eeilr. chem. Physiol. Path., 1908, 11, 357 — 364) Tho haemolytic 

action of saponin (.Merck) on different species of blood-corptiscles was 
investigated. It was found that those corpuscles containing the 
largest amount of cholesterol were most resistant to the brnmolytio 

S. B. S. 

: Effect of Diet on the Amylolytio Power of Saliva. 0. Hugh 
^msoN and D. H. Lewis (/. Biol. Chem., 1908, 4, 501—506).— 
previous results on ^the influence of diet on animals’ saliva are 
tentradictory. The present experiments were performed on human 
Wiva. The amylolytic power rises with carbohydrate, and falls with 
troteln, diet. P)_ 

j Assimilation of Protein Introduced Parenterally. Wilhelm 
pKAJiER. Assimilation of Protein Introduced Bnterally. Harold 
1“^°“ and Wilhelm Cramer (/. Physiol., 1908, 37, 146—157, 
Lt '^)-~E''idence is adduced that egg-white introduced par- 
p orally is partly assimilated and partly eliminated in the 
piDe. The portion which is assimilated is believed to be taken up 
p the leucocytes. During ordinary absorption from the intestine, 
considered to play an important part. The 
p inal mucous membrane is richer in non-coagulable nitrogen 
pan (jjnng ^ increase is most marked in the lymphoid 

p uies of the intestine. The blood of digesting animals shows a 
' VOL. XCIV. ii. to 
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small, but distinct, increase in residual nitrogen over that of la,f 
animals, and part of this is ascribed to the corpuscular elements * 

b.'h. 


Influence on Internal Haemorrhage on Protein 
Fbed S. Weinoarten and Bukkill B. Crohn (Amer. J. VkysiX' 

22, 207 — 244). — Internal hmmorrhnge was imitated in do'»s l,’ 
transferring blood to the extent of 2'8 to 3'5 of the body weirlu f ’ 
the femoral artery into the abdominal cavity. Tlieie was a slS 
rise of the specific gravity of the urine on the days when this was 
done, and a very slight rise in the excretion of nitrogen, sulphur and 
phosphorus. Jlany other points in metabolism, secretion, composition 
of urine, &c., wero investigated, but with wholly negative results 

W. D. II. 


The Occurrence of Urocanic Acid in a Pancreatic Digest 
Andrew Hunter ( I’roc. phi/siut. Soc., 1 908, .xxxvii — .xxxviii ; J, ' 
37). — From a long-continued pancreatic digest of I'lasmon, asnbstaiice 
having the elAientary immisositiou and oilier properties of Jaffe's 
urocanic acid (C,.,H,jU,N 4 ) wits isolated. W, p, n 


Relative Rate of Absorption of Optically Isomeric Sub- 
stances from the Intestine. Henry 1). IUkin {J. JSiol. Clmi, 
1908, 4, 437— 438).— It is well known that isomeiides differing in 
optical action are assimilated to varying degrees by the .nninial 
organism. The present exfwriments jierforined on intestinal loops 
with the optieally differing lactic acids and other substances gave no 
evidence of any selection during the preliminary proce.ss of absorption. 

IV. 1). H, 


Theory of Chemical Energy in the Living Cell. Osc.ie Ioew 
{Centr. Bakf. Bar.. 1908, ii, 21. 198-200).- Foleiniciil against Bredig 
(Abstr., 1907, ii, 913). O.B. 

The DiSerence between Isosmotic and Isotonic Solutions 
in Artificial Parthenogenesis. Jacques I.oeh {Hioehm. 

1908, 11, 144 — 100),— Tbo first (piestion con.sidereJ is how a 

hypertonic solution brings about parthenogenesis. The solution is 
not so much aii oxi-iting as a correcting agent. The excitant is the 
formation of an artificial inembi-aiK! of lipoid nature (priiicipa J 
lecithin) at the periphery of the egg. The second question dealt *i 
is that isosmotic solutions for the egg are in general not 


The Glycogenic Changes in the Placenta and the Fee u 
the Pregnant Rabbit ; a Contribution to the Chemia y 
Growth. J. LiiciiiiEAD and Wit.iiKi.a Cramer 
80, B, 263— 284).— Analyse.s were made of the . tie 

and foital placenta of rabbits, as well as in the .„„,iaiit 

remaining part of the fietal bodies, which were removed Irom pfe 
animals in different stages of gestation from the our * 
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onwards- The placenta was mechanically separated into maternal and 
foetal parts, and the glycogen in each of these parts was estimated 
separately. The greater part of the placental glycogen was found in 
the maternal placenta. It was found that the percentage of this 
elvcogen diminished from the eighteenth day onwards, whereas that 
in the fmtal liver increased. It was also found that there is a 
distinct parallelism between^ the growth of the foetus and the 
amount of glycogen which it contains. The conclusion was drawn 
that the placenta of tho rabhit has the function of depositing glycogen 
as a store of carbohydrate for the needs of the fcetus. The investiga- 
tion of the distribution of the glycogen-splitting enzyme led to the 
conclusion that the glycogen is absorbed from the maternal placenta 
in the form of a simpler carbohydrate, the transformation of the 
glycogen taking place in the placenta by the action of a secreted 
enzyme. In the earlier stages of intra-nterine life, the liver of the 
fffltus doe.s not appear to possess the power of storing glycogen ; 
the power is not acquired until the la.st week of gestation. In the 
earlier stages of uterine life, therefore, the placenta fulfils the hepatic 
functions so far as glycogen is concerned. Investigations were also 
undertaken on the effect of variations of diet and of phloridzin 
injection, and it was considered from the results obtained that the 
glycogen metabolism of the placeiiLa .and foetus is independent of 
that by the mother, and is governed by conditions in many respects 
different from those which regulate the metabolism of the adult 
animal. The glycogenic metabolism of the rabbit is different from 
that of the slieep and cow. S. B. S. 

Temperature-coeffloient of Rate of Conduction in Nerve. 
Keith Lucas. Temperature-coefficient of Bate of Conduction 
and Latent Period in Muscle. W. J. Woolley (/. Physiol., 1908, 
37, 112 — 121, 122 — 129). — Maxwell found the temperature- 
loeflicient for eouductioii in molluscau nerve to be 1’78. The present 
Bgures for amphibian nerve give a mean of 1'79. Conduction in 
imphibiau mu.scle gives a coetheient of 1'79 to 2'01. The conductive 
proces.s is therefore probably similar in both tissues, but doubt is 
ixpi'Bssed whether the high coeHicient is a necessary proof of a 
dieiuical as opposed to .a physical process. The coefficient for the 
atent period of muscle is 3’26 to 3 i ; this strengthens tho supposition 
;hat conduction in muscle is a propagation, not of the contractile 
ihange, but of an independent disturbance, which calls up the 
Mutractile change ai each point on its passage. W. B. 11. 

Action of Nitritea and Atropine on Autonomic Nerves. 
iiPHED iRonLiCH and Otto Loewi (Arch. exp. Path. P/uirm., 1908, 50, 
I 56). Certain autonomic nerves can be differentiated from those 
' sympathetic origin by their behaviour towards drugs, as shown in 
he following table ; 

Iidiilutory. 

Stimulated bv Paralysed by 

Kitritus. 

.Vdrcimliiie 

48—2 


1 Stimulated l>y 

Autonomic i’iloeariiiue 

■ '-J'l’JpaUietic..., Adreualiua 
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Tliese facts point to chemical differences in tho nerve tenninj] . 

W, 1), H 

The Permeability of the Frog’s Skin. Wilt.iaii l[ p 
(Biochem. ZeUsch., 1908, 11, 226— 2:J7).— The physical exiuninafo'** 

the frog’s skin in the living condition shows that its propertier 
not so clearly dehned as those of the homogeneous membrane of tl ' 
rod corpuscles (Hamburger) or of muscle fibres (Overton). Itj 
ties are only partly explicable on the hypothesis that it is f 
picrmeable membrane. Its most interesting property i.s its iirecinT°*'i 
permeability to sodium ions. pi " 

A New Function of the Pancreas and its Relation to 
Diabetes melitus. Otto Lof.wi (Arch. exp. Path. Pharm., 1008 59 
83 — 94). — In normal men, cats, and dogs, adrenaline doe.? rot pro'diici! 
dilivlation of tbe pufiil, but this does take place in tho follomn» 
cireuinst.ance.s ; (1) After total extirpation of tho pancre.r? itidonsauli 
cats; (2) in p.ancreatic iosufiicicney artificially produced in aiiinials 

(3) in many case.? of human diabetes presumably of pancreatic ori»io ■ 

(4) in many rases of Basedow’s di.-e.ase. ° 

It therefor e appears that the pancreas has tho power of inhibiiinrr 

tho seusitiveiiess to nilrenaliuo in certain organs supplied lir 
sympathetic nerves. In the last of the four cases, tlie susceptibility 
to adrenaline is possibly produceil by hypierthyreodism. W. D, H, 


Contraction of Striated Muscle. .Jon\ S. M.tcDox.tcD [Fm. 
physiol. Soc., 1908, xxv — xxvii ; J. Physiol., 37).— An attempt to 
explain the contraction of muscle by supposing that cdectrolytes make 
tbeir appearance iir the dark bauds wlrioh raise tbe osmotic pressiiie 
there, and so water is attraeteil fi'ont tho light bands. Tliis is 
supported to .“oine extent by changes in the distribution of the potass- 
ium salt? a.? determined by Maeallum's reagent, but tbe process of 
relaxation is admittedly left unexplained. \V. 1). H. 


Non-striated Mammalian Muscle. Tahasu 8.mki (/. Biol Ckm., 
1908, 4, 483— 496).— The non striateil muscle of the stomach anil 
bladiler is richer in water than striated muscle, and contains d'Oot’ 
o ', of nitrogen. Traces of glycogen arc present, and only 0 05'\, of 
lactic acid, although no precautions to avoid injury were taken, llic 
creatine percentage is also low (lt‘8".,) ; so is that of creatinine fOOil ^ 
to 0 05'2',,). llvjioxanlliino is the most abundant purine a^e- 
uiiiiute amounts of giianiim and adenine are occasionally obtaiiie , 
hut never xanthine. Tho amount of Irremoglohin is 0 
which i.s less than in blood-freo .=-tiiat(d muscle (ButoZou). * 
amount of connective tissue is greater than in .-triated innsc e. 
iron, calcium, and chlorine are more abundant tban in s r ^ 
muscle ; tbe opposite is true for other elements, jiotas-sium. msg’'®- 
du-e. There is about throe times a.s much sodium as 

were cibtjii"**' 


inlluenee of such ions on the manner of contraction is discu.s. ^ 


much, or almost as mncli, of tho solnblo proteins , 
twenty four hours after removal in mu.sclcs kept at room 
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in lliose kept in ice. No evidence of rigor mortis is therefore 
forthcoming. In spite of the low percentage of glycogen, evidence 
was obtained of its disappearance. W. D. H. 

Muscle Plasina. John Mellanby (Proc. physiol, Soc., 1908, 
jjjxiv— XXXV ; J. Physiol., 37). — Muscle plasma, prepared from bird’.s 
muscle, and containing 3% of added sodium chloride, clots on the addition 
of .a little acid. This is prevented by dilution with water, but occurs 
immediately when more salt is added. It is soluble in excess of acid, 
but this is prevented by adding more salt. The coagulum produced 
by acid, when thoroughly washed, forms a gelatinous solution in 
water, which is acid to litmus, and is reprecipitated by small amounts 
of neutral salts. After careful precipitation of acid, the muscle 
plasma is practically free from protein. 

Wide-reaching conclusions are drawn from these few experiments 
with salted muscle plasma to explain the co.agulation of natural 
muscle plasma in rigor mortis. The combined action of salt and 
lactic acid is considered to cause rigor, and the development of more 
acid to produce its disappearance. The observations are also stated to 
indicate that there is only one protein in muscle, but in this 
preliminary communication no evidence is oifered on this point. 

\V. D. H. 

The Utilisation of Sugar during Muscular Activity. 
JoiiA.NNES Mullek {ChsM. Zsntr., 1908, i, 11)67 ; from ZsniT, Physiol,, 
1908,21, 831 — 833). — The author has succeeded in i.solating lactic 
acid from the perfusion liquid by mean.s of the zinc .salt. In spite of 
a sufficient oxygen supply, the amount of acid isolated corresponded 
with the amount of sugar utilised. S. B. S. 

Mono-amino-aoida in Meat Extract. Karl Micko {Zeilsdt. 
physiol. Chfin., 1908, 56, 180 — 311). — .Meat extracts contain a 
suiiill and uoimport.ant percentage of inouo-amino-acids (alanine 
0 33, glutamic acid 0'08, taurine 0'3"j) \ there is also 0'36% of inosite. 
Dipeptidea were not found. W. U. H. 

A Phytin-splitting Enzyme in Animal Tissues. El.mer V. 
McColi.u.)! and Eowi.v B. Hart (A Biol. Chem., 1908, 4, 497—500). 

Liver and blood contain a phytaso, hut not muscle and kidney. 

W. D. H. 

Influence of Inorganic Colloids on Autolysis. IV. M. 
Asooli .and G. Izaii {Biocheoi. Zeitsch., 1908, 10, 356 -370. Compare 
'U> VO ., ii, 121). — There i.s in the main an agreouiout between 
le .action of colloidal silver on metabolism and on autolysis, 
j uiimiini amounts favour uric acid production. The uric acid- 
orming ferments are activ.ated by colloidal silver, ferrous hydroxide, 
iidi'l a*^^*°*° sulphide. Larger amounts of the two last named 
sil ' '■ formation. Uricoly.-^is is del.ayed by colloidal 

t vei , the other two colloids have no action on this phenomenon. 

W. D. H 
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The Autolytic and Hydrolytic Degradation of Pj-* • 
under Normal and Pathological Conditions. \v. Gi,iki» 
Adolf Loewy (^Biochem. Zeitsck., 1908, 10, 498— 505 /^”® 
tissues were allowed to autolyse for several days iu toluene 
until the action practically ceased. The ammonia-nitrogen 
amino-acid- nitrogen, and diamino-acid-nitrogen, both in 
dissolved part and undissolved j«art of the tissue, were 
determined. The same factors wore also determined for a novt '" 
of the same tissues which had been directly hydrolysed 
previous autolysis. Normal organ.s were examined (litgp 
muscular tissue), as well a.s those from animals which had h" 
poisoned by hydrochloric and hydrocyanic acid.s. Tlie analysis *1 
muscular tissue from animals poisoned by acids Appear.^ to Ire sonjg 
what below the normal. The results, however, do not permit of 
any very definite conclusions being drawn. S, B g 

Available Alkali in the Ash of Human and Cows’ Milk 
Joseph K. Kastle (.-Imer. J. Physiol., 1908, 22, 984—308) — 
Although the amount of a.sh in human milk is much less than in 
that of cows’ milk, tlie amount of alkali as detected by phenol- 
phthalein, and av.ailable for nutritive purposes, is the .same. 
Numerous analyses are given, and various subjects in relation to 
milk in infant feeding are disous.scd at length. Among the points 
raised, the view i.s acquie-sced in that much of the indigestibility 
of cows’ milk in children is due, not so much to its protein con- 
stituents, as to’ exces.s of fat. \V, ]). p, 


Milk-serum.. Kr. f.ANDot.p (Jliochem. Zeilsch., 19 08, 10, 486 —489), 
— Fractional examination of the osazono.s obtained from the serum 
of cows’ milk leads to the conclusion, not that several modifica- 
tioua of lactose are pre.seut, hut that lactose is united in part to other 
carbohydrates, and this factor modifies the poUrLsatioii, rciluction 
power, ferinontation, and the [iropertios of the o.sazone.s. \V. 1), H, 


The Ferment which Deetroye Lactose in Milk. AlbehtJ.J, 
Vandevei.de {Biochem. Zettsch., 191)8, 11, fil 66 ). Lactose is 
gradually de.stroyed in cow’s milk when the latter has not been boiled. 
Tlie reaclion only takes place to a very slight extent in lire presence 
of formaldehyde,’ hut con.siderablo elmiigo take.s place whon the milk 
is kejit sten'ie by means of iodoacetone. Keiliicing compounds are 
formed whicli have not yet been isolated. 8 . B. b. 


The Excretion of Sulphurous Acid on the Human Subject 
after Administration of Sodium Sulphite and Sulp uroua 
Acid in Combination with Sodjum _Salt. Ku. 

SONST.SC {Plit’ii. Zf.iUr., 191)8, i, 147i -I47d; from v r . ■ r 
Amt., 191)8, 28, 225 — •261)).— Experiments were '"“f ■ 

mine the form of excretion of sulphurou^s acid “ 1 "^ ^3 

of neutral sodium s.ilpliilo and 

de.xtrose sodium sulphites. Under ““’eAed by 

acid wa.s obtained from tho urine. Tims acid can b 
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'dation to sulphuric acid by hydrogen peroxide. Care, however, 
taken in drawing conclusions as to the presence of sulphites 
^^urine as the latter on distillation yields sulphur compounds of 
^nknown nature. In men, as in dogs, by far the greatest part of the 
y ■gj.ted sulphite is oxidised to sulphate. In certain cases, after 
■"^Lrvals of ten minutes or a quarter of an hour, sulphites can be 
detected in the urine. The quantity was, however, never more than 
py of the sulphite administered. S. B. S. 

New Organo-mercury Compounds. lodoargyrum." Giumo 
Kaudelh Zmir.i 1908, i, 1572; from Arch. Farm. Sperim.^ 

1908 V, 83).— The author find.s that the mercury of this com' 

pound, C 4 H 4 SHgj 4 (Paolini, Abstr., 1907, i, 788), is passed in the 
Line in larger quantities than in the fceces. Taken in small doses, 
the iodine is pa.s.sed in twenty-four hour.s, and the third constituent, 
thiophen, could not be detected in the urine ; it appear.^ to become 
changed in the system. J. V. E. 

Estimation of Reducing Substances in Infants' Urine. 
Robehto FuNAfto (Biochcrti. Ziitseh., 1908, 10, 463 — 466). — The total 
rod'iction in normal urine was estimated by Hanghs method, the sugar 
by Bang’s method, the uricacid by the Hopkins-Folin method, and the 
creatinine by Folin's method. After deducting the reduction due to 
sugar, uric acid, and creatinine, the remainder is due to rsomaltose, 
dextrin, glycuvonic acid, and unknown substances. Tables of analyses 
are given, and Lavesson’s conclusion is confirmed that infants' urine 
contains a smaller amount of all these substances than the urine of 
adult men and women. W. B. H. 

Amino-acids in the Urine during Pregnancy. E, 0. van 
Leersum {Bioditm. Zeitach., 1908, 11, T2l — l.SG). — The main difficulty 
in Pfaundler’s method of estimating the auiiiio-acids in urine is the 
I'tmoval of the phosphotungstic salts. They can, however, be entirely 
leifioved by the addition of pota.ss.ium chloride without any loss in 
the amino-acids taking place. Tlie .•iiuina'acid nitrogen varies ia 
liealth from 2'7 to 7’7% of the tohd nitrogen. It is increased by 
administering amino-acids. In pregnant women, it ris^ea to over 10;!^ 
in 40*}^ of the cases, and the highe^t point is usually reached just 
before parturition; in some cases, it occurs after delivery; this 
may be related to the process of uterine involution, W. 1). H. 

Origin of Endogenous Uric AcM. , bk Provan Cathcabt, 
K L. Kesnaway, and John B. Leatiies {Qwirt. J. Med., 1908, 1, 
416— 446),— A marked incroa.se in the output of endogenous uric 
acid is found to occur in three conditions ; («) fever : here the increased 
output coincides and terminates with the rise of temperature. 
{b) Exposure to cold, (c) After severe exertion. In the last two 
case.s the increased output outlasts its cau.se by many hours. 

i'he high output ia the morning is not due to retention of uric 
acid formed during the night (as Ilirschstein considers), or to 
inactivity of the digestive organs in tho night (and it is doubtful if 
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such inactivity really occurs), but to the quickened a'f • 
functions, especially of voluntary muscles, which occurV'f^ 

The more lively the performance of the bodily functions'' th'* 
does the output of uric acid tend to be, and it is suggested 
acid has its origin principally in the metabolic processes f 
voluntary muscles. the 


Creatinine of Infanta’ Urine. Robeeto Fuxaeo /r 
Zeitsch., 1908, 10, 467— 471).— Creatinine is always presr™'"' 
infants’ urine. Tlie individual differences are not great even d 
diet varies. The small amount present explains why those wjij 
the zinc chloride method have been unable to detect it ° 


w, D. H. 

Excretion of Pigments by the Urine. Rudotj Robes 
Felicja Kesipnee {Biochem. Zeitsch., 1908, 11, 105__i.o(|\ j, 
pigments insoluble in lipoids weie injected intravenously in frogs th 
were in part taken up by the kidney colls and excreted. Such ptmen? 
are acid magenta, aniline-blue, Congo-red, and many others 'other 
pigments were not taken up, such as Berlin-blue, benzoazurin, ic R 
difference partly depends on how far the pigments are m colloida* 
solution ; those which are not taken up being highly colloidal but 
there are exceptions to this rule, tor instance, Congo-red. ' 

W. D. H. 


Urinary Conatituents Precipitable by Phenylhydrazine 
Hugo Mileatii [Zeitsch. jihijsiul. Vhem., 1908, 56, 126— 134),— If 
dogs’ urine is wanned for two hours on the water-bath with phecvl- 
hydrazine and acetic acid, phenylsemicarbazidc is not obtained. Four 
to five hours' heating is necessary for the purpose, although cats’ urire 
will sometimes yield Iho product in two hour.s. In the case of Immau 
urine, two to five hours is ucccssai-y, and in ten hour.-. 80 of the urea 
is converted iuto phenylsemicarbazide. Aqueou.s solutions of urea 
yield similar results. \V. D. H. 


Arnold’s Urinary 1 Reaction with Sodium Nitroprusside. 
Theoi'Hii. Ifou'BiT {Zeil.sch. phtjsiol. Vheut., 1908, 56, 117—125).- 
In people taking a meat diet, the urine gives a violet reaction with 
soilium nitroprusside and .sodium hydioxido; this soon changes to 
purple, and finally yellow. If aiiinionia is useil in.stead of sodiuBi 
hydroxide, the colour la.-ts longer. 'The .saiiio color.atioii i.s obtabfl 
with dog.s’ urine when the animals are fe<l on cooked meat, cheese, 
eggs, and other protein-rich food, but not when they are fed oo 
raw llesh, gelatin, or vegetable albumin. ’ 


W. 1), H. 


Molecular Concentration of Pathological Fluids. .4mipbi 
Javac {Cmnjd. rend., 1908, 146, 1328-l;);lO).-Uypocoiicentatm 
i.s relatively ran- ; hyperconcentmtion is fairly fre([uent in disease 
uspeciaily in ca^e.s of canliorcnal iiisulHciency. This is mainly lae ^ 
.salts, ami e^timatiollS of the uaioiint of soUiiiiu cliloiide in i ^erea 
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l- of the body aro given. The increase of concentration is 

* '* ' ^ I'n siome cases by the retention of nitrogenous catabolites. 
im-reascd m some j W, D. H. 

The Chemical Test for Diseases due to Nerve Degeneration. 
The Formation of Alkylaminee. Koloman Bauek (Beitr. ch^m. 
pug{QlPcdh., 1908, 11, 502 — 514). — Concentrated urine was, after 
cfii'tsiin preJiminary treatment, made alkaline, and the bases distilled 
over with steam into acid. The solution of the salts thus obtained 
was evaporated down and the residue treated with sodium hypo- 
bi-omite, whereby ammonia and primary and secondary bases were 
destroyed. The tertiary base trimethylatuine was then distilled 
over vvith steam and isolated in the form of its platinichloride. 

Ifc was found that trimelhylamine wa.s a constant constituent of 
noniial urine, due to the normal degradation of lecithin substances, 
{substances containing a choline complex, such as eggs and meat, 
^dded to the diet, caused an increase in trimethylamine elimination. 
The Dorraal output of trimelhylamine with a mixed diet is 18 to 
26 mg- per day for an adult man. The base was also estimated 
in several cases of nervous disease. The average quantities found 
were; 51 mg. daily in the cases of tabes, 59 rng, in myelitis, and 
37 mg. in progressive paralysi.s. In one case of neurasthenia, the 
amount of trimethylamine found gave no evidence of destruction 
of nervous matter, whereas in a second case it did. * S. B. S. 

Protein Metabolism in Cystinuria. Chakles G, L. Wolf, 
PiiiLir A. Shaffer [with E.mjl Osteruerg and Michael Somogti] 
(./. Biol Ghm.^ 1908, 4, 489 — 472).— The anomalies of metabolism in 
cystinuria consist in low ammonia, high undetermined nitrogen, and 
high neutral sulphur in vlie urine. The high undetermined nitrogen 
is partly, and the high neutral sulphur wholly, due to cystine. The inges- 
tion of protein in a cystimiric person increases the neutral sulphur, and 
.«o presumably increases the cystine in the urine. If cystine or cysteine 
is given by the mouth, they are completely broken down to sulphales ; 
it mu.st, therefore, be as-sumed that the cystine group of the protein is 
not absorbed as such, but in combinatiou as polypeptide or thio- 
proteose. The.S8 appear to be different types of cystinuria, but it 
is only in the more severe cases that tolerance for cystine or other amino- 
acids is dimimshed. If cystiue is given sul)cuUu)eously, it is partly 
u-xidised and partly excreted in the urine, but no controls were made 
on healthy people. Sulphur-free amino-acids are almost quantitatively 
cataboli.sed to urea. Sodium cholate does not increase the cystiue 
excreted. ’Witii j-egard to the time relations of the excretion after 
lu'otem-fecdicg, no standards of couiparisou in normal persons are at 
present av.aiJable. In the cysticuric patients, the maximum of 
nitrogen excretion occurred later than that of carbon, and the former 
was coincident with that of sulphur. The maximum excretion of 
mnmouia was early. The curves for iieutnrl sulphur and undeter- 
uimed nitrogen were approximately pai*allel. The relationships of 
<-'y*>Unum to bile secretion are discussed, but without any very clear 
conclusions. In c.ases of cystinuria iu which the e.xcretion of cystine 
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stops from time to time, the sulphur of the urine returns 


for these periods, but the uudetermined nitrogen remains 
many days ; this is possibly due to amino-acids. 


' porniai 




Carbon Dioxide in Venous Blood and Alveolar Air in r 
of Diabetes. Arthur P. Beddard, Marcus 8. Perbsey^**^ 
Edmund I. Spriogs {l‘roc.phy»iol.Soc., 1908, xxxix — xli; /. p/, ■ 

— The results and figures given appear to show that with u nr i 
and increasing acidosis in severe diabetes, a point is reached in 
increased ventilation of the lungs occurs, which leads to a deer 
the carbon dioxide in the alveolar air and blood, notwithstandiniiTi 
the blood is still capable, in spite of its reduced alkalinity, of t 
up large quantities of airbon dioxide. The increased 're.sninit'''” 
is ascribed to the .stimulation of the respiratory centre bv 
substances, including carbon dioxido and other acids proiiucci] b 
metabolism, and prolonged acido.sis apjiears to increase the sensitivene," 
of the centre. AV. D H 


Influence of Diuretics on Phloridzin Diabetes. Orro Loewi 
and E. Neuiiaukr (Arch. exp. l‘ath. J’harm., 1908, 59, f)'— _],j 
contrast with other dimetic.s, the .addition of sodium chloride does not 
increase the diuretic action of phloridzin, neither is the auwimt of 
sugar excreted increased by the administration of Jiurotics, 

W. D. H, 


Influence of Calcium on Diuresis. Otto Phuges aiid Boos 
PkiRRAM (.-Irc/i. exp. I’ulh. I'/iann., 1908, 69, 30--:i3).~If calcium 
chloride is introduces! into the blood stream, its diuretic action is about 
equal to that of sodium chloride, unle.ss doses sutliciently large to lower 
the blood pre.ssiire are given. W. D. H. 


Physico chemical^Conslderations as to the Pharmacological 
and Toxicological Actions of Mercury, I.ligi .S.tBB.um 
{lliocheift. Zeilich., 1908, 11, 291—310). — The toxic effects of mercury 
on higher animals, just .as in the case of bacteria, .as .shown hy Kronif 
and Paul, ilepeiid on the conccntr.ation of mercury ions. Thus, by 
intravenous injection of sodium chloride, bromide, or iodide lieforetbe 
mercuric chloride, the toxic clicct of the latter is ilepre.sstil, owing to 
its decrca-sed ili.s.sociation <liui to the pre.senceof the .sodinm salts. The 
iodide is more effective than the bromide, and the bromide than tbe 
chloride, the iodide and broraideof inerouiy both tU.s.socia,ting less than 
the chloride. The le.sioiis due to mereiiry jsdsoning can also bo 
e.xplained by the concentration of tlio lueicury ions, llicse lesions 
occur chictly in the secretory and ex<'ia-t<)ry tracts. The cnncenlration 
of the ions in the saliva, lor example, would be great, owing to tla 
absence of chlorides and proteins. In the stomach, on the odier halt , 
the presence of chloride.s and of (irotein would depre.ss the di.ssociation 


of the chlorides; here the distiirbanee in mercury poi.soimig 


still 


be small, lii lliu .-mall intestine, tlie chlorides and peptones are 
in large quantity, and again the dissoeiation would be. small. 8ti o® 
in the intestinal tract, owing to altsorption of chlorides an P*® 
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f t vptic digestion, the dissociation of mercury salts would be greater, 
^ d therefore the toxic effects can be observed. The lesions in the 
Filneys themselves, due to mercuric poisoning, occur almost exclusively 
' the convoluted tubules. Here, according to the Ludwig hypothesis, 
the urine is dilute, and becomes gradually concentrated in the passages, 
and here, also, the dissociation of the mercury salt and concentration 
nf the ions can be great : hence the lesions. S. B. S. 

The Degradation of Carboxylic Acids in the Animal Body. 
VII The Formation of Acetoacetic Acid from teoValerio 
Acid by Perfusion through the Liver. Ernst Eriedjunn {Beitr. 
chem. Bhysiol. Bath., 1908, 11, 365 — 470. Compare this vol., i, 421 ; 
ii 205). — Embden has shown that isovaleric acid is converted into 
acetoacetic acid by perfusion through the surviving liver : 

CHMe3-CH2-C02H — > CHj-CO-CHj-COjH. 

To determine the mechanism of the re,action, perfusion experiments 
were carried out with the following acids. isoValeric acid, a-hydroxy- 
tsovalerio acid, jS-hydroxyisovaleric acid, pyrotartaric acid, and citra- 
malio acid. Of these, only isovaleric acid and the /S-hydroxy-derivative 
lead to the formation of acetone (and acetoacetic acid). From these 
results, the conclusion is drawn that the secondary carbon atom offers 
the first point of attack, and that the methyl group is not first oxidised. 

S. B. S. 

The Degradation of Carboxylic Acids in the Animal Body. 
VIII. The Behaviour of o)S-Unsaturated Acids when 
Perfused through the Liver. Ernst Friedmann (Beilr. chem. 
Physiol. Path., 1908, 11, 371 — 375). — Both dimethylacrylic and 
orotonio acids give rise to acetone by perfusion through the liver, 
whereas citraeonic and mesaconic acids do not. The methyl group 
here does not offer the first point of attack, but the chemical 
change can be best explained by assuming that the addition of the 
elements of water at the double linking first takes place with the 
formation of /3-liydroxy-acids. Dimethylacrylic acid, according to 
this hypothesis, would be converted into )3-hydroxyi«oYaleric acid, 
which readily gives rise to acetone (compare preceding abstract). 

S. B. S. 

Degradation of Carboxylic Acids in the Animal Body. 
Henry D. Dakin chem. Physiol. Path., 1908, 11, 404 — 400). 

—Friedmann has claimed (see this vol., ii, 205, and also preceding 
abstracts) that, on degradation of carboxylic acids, oxidation takes 
place first at the /3-carbon atom with the formation of /3-hydroxy- 
couipounds. To this Knoop has objected, claiming that in normal 
fatty acids, oxidation generally takes place at the a-position, and that 
the formation of yS-hydroxy-derivatives is an indirect process. Dakin, 
in support of Friedmann, shews, however, that n-butyric acid can 
yie d acetone to the exteift of 50% of the theoretical quantity when 
0 X 1 ised by hydrogen peroxide. This reaction can be best explained 
on e assumption that a yS-hydroxy-derivative is first formed, 
t ur ermore, all other fatty acids of the same series, up to stearic 
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acid, uuderf>o a similar oxidation. Octoic acid yield.-; men, ,i 
ketone ; laui-ic acid, methyl »-nonyl ketone, and stearic a h ''®)1 
n-pentadecyl ketone. The reactions may be represented a - f 
R-CHj-CHj-COjH — ^ R-CH(0H)-CH,-C02H 

R' 

Further, phenylpropionic acid, whe 
yields, in addition to hippuric acid, 
and acetophenone, another example of 
takes place in vitro when hydrogen 
oxidising reagent (see below). 

The Oxidation of Fatty Acids. Fr.vnz K.nooi' ip v 
Physiol. Path., 1908, 11, 41 1 -4I4).-Reply to KrUml 

question of “ yS-oxidation ” (see preceding abstract. ^ of Frip.l„ * ““ 

Uakin). "'MmannanJ 

o. is, S, 

Oxidation of Phenyl Derivatives of Fatty Acids hv ft 
Animal Organism and by Hydrogen Peroxide. Hrwv rf 
Dakin (/. Pwt. Chem., lUUS, 4, 419— 439).— After hypoaer ^ 
injection, /J phenylpropionic .acid is broken down in do-cs to ^ 
OH-c;HPli-CH.,-CO.,H, ' 

COPh-CHvCOJI, COPhMe.and PliCa.II, the la.st substance occm™,. 
Ill the urine as liippuric acid. /i-Hydro.xy-/j-plienylproi.ioiiic acid occur 

as the U-evorotatory variety, in close analogy to /•/?-liydrosybi,trrit 
acid. Beiizoylacetic .acid could not be isolated, but its production is 
inferred from the occiirreiico of acetophenone in the urine. 

The oxidation of /i-plieuylpropioiiic acid ami of /J hydro.vy ,8-phciivl. 
propionic acid by hydrogen pero.xi.le i.s very similar, ackophenoiie 
and benzoic acid being produced; the oxidation proceeds slowly even 
at 37 

In order to test the hypothesis that phenylaeetic acid owes its 
resistance to oxidation to its conibiiiation with glycine, li-rJmiji- 
jn-opiomjlijbjdne, tJll.,Ph'CH._.-CO-Mli-l.,'ll_,-CXI.H (thick needles, 
m. p, 114 — 119^, more .soluble in water than liippuric .acid) w<is 
■syntlie.sised. .-After admini-stratioii to dog.s, it yields, however, the 
same degradation jiroducls as plieriylia-opioiiic acid. G. B. 

[Physiological] Action of Optical Isomerides. Ill, 
Adrenaline. .Viciiuai l:. LTsiinr (J. Physiol., 19u8, 37, 130— l.id), 
— Neutral or f adrenaline ai-ts twico as strutigly on the bhod 
pres.'ure a.s synthetic or r-adrcn.aliiie, and prcsuNiahly also on the 
ulhcr organs alfcclod by adreniiliue. Kroni tlii.s it is infciTed tint 
(f-adicnalino i.s dcvoitl of aclion on tlic.so tissuc.s, and this wis 
coiiliriiied by the c.\aiuiiiation of a partly isolated d-adrcualine. 

1\'. D, H. 

Action of the Digitalis Group on the Kidneys. D. Jo.'iitsci' 
and DtTi) l.ol.wi (.Irc/i. exp. Path. Phann., i9tl8, 59, 71 — 32).— S»h- 

st.iiice.s of till! digitalis group act as diuretics in doses iusutiicient to 
rai.io tiie iilooil prcs.siiro. They act liy dilating tlic renal bloo - 
vc.'.se!,s, and tins is a .specitic effect ou ibeso ves,scls. 


in administered to as - f 
^-hydroxyphenylpropi 
^-oxidation. ThLLtiou“; 
peroxide is employed as t 
S. B, 8, 
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The Action of Strychnine on the Nerve Fibres of the Vagus 
, jfje Heart. V. Forli {Chem. Zentr., 190S, i, 1568; from Zenir. 
physiol; 1908, 21, 823 — 827). — Strychnine sulphate solution was 
allowed to act on the nerve fibres of the vagus of the heart in a cat ; 
a diminution of conductivity and irritability of the affected position 
^as observed, analogous to the action of the same substance on the 
pyiiipatlietic nerve fibres in the neck. S. B. S. 

Sulphurous Acid in its Biochemical Relationship. Leo 
GiicsHiix {Biochan. Zeitsch., 1908, 11, 89 — 104). — Theoretical con- 
fideiations are advanced as to the reason of the comparative toxicity 
of various solutions of mlphite.s, and compounds with salts of 
sulphites. The conclusion is drawn that the specific toxicity of a 
oiven sulphite solution depends on the quantity of [1I,S0,,] + [S 02 ] 
contained therein. S. B. S. 

Chemistry of Phosphorus Poisoning. Otto Poroes and 
Edox PKimiA.M [Arch. exp. Path. Pharm., 1908, 59, 20 — 29). — In 
ihe phosphorus liver, a smaller part of the nitiogen is in the form of 
[irotein than in the normal liver. The lessening of hoxono bases 
is still n.ore marked. On autolysis, the nitrogen contained in 
substances precipitable by tannin i.s much greater than in autolysis of 
the normal liver. The nitrogen split off by hydrochloric acid i.s raised 
from 10% (the normal number) to 13%. How far these changes are 
duo to difference.s in ferment action is discussed. W. D. H. 

The Supposed Antidotes to Alkaloids and Artificial Anti- 
toxins. H. DoitLENCOtRT {Chen). Zeatr.. 1908, i, 1568; from Bull, 
i'ei. Pharni., 190S, 15, 82 — 88). — The .statement of Baudran that 
intitoxins to alkaloids can bo prepared by treating the latter with 
Ealcium permanganate was submitted to experimental investigation. 
It was found that a lethal do.seof .strychnine, injected intra-muscularly 
together with the substance produced by the action of calcium 
permanganate on the alkaloid, produced no toxic action. Heating the 
mixture to 120° produced no change in its action, and it was found 
that manganese salts, such as tlie chloride, act as an antidote to 
rtrychnine. There is, therefore, no question of a specific antitoxin, 
similar results were obtained by intra-cerebralar as by intra-muscular 
injections, and it is suggested that manganese salts might he employed 
antidotes in therapeutic practice. S. B, B. 

Cobra Poisoning and Heemolysis. Ivar Bang {Biochem. 
Zeitsch., 1908, 11, 520—537). — The importance of lecithin in cobra 
poisoning, as advanced by Kyes and others, i.s denied, and the 
existence of cobra-lecithids considered unproved. Kyes’ cobra- 
ecithid is not a pure substance ; it may bo a mixture of poison 
eiu activator, or a chemical combination, but it is quite uncertain 
at the activator is ; the mixture contains decomposition products 
Volk soaps. Ijccithin itself, prepared from egg- 

yo k| was found to be wholly inactive as an activator to cobra venom 
'a pioducing heemolysis; the same is true tor the monoamiuo- 
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phosphatide, cuorine, and the diaminophosphatide of cffB-vnlt 
kephalin fraction was found to be active, bat the exact comn ■ ■ 
this fraction is uncertain. Kossel’s protagon, which CMi.sists 't 
of kephalin, is, however, inactive. \V p 


Chemistry of Vegetable Physiology and Agriculture 


The Action of the Zinc Ion on Media for Microbes l 
Me-NDEl {Compl. rend., 1908, 146, 1990— 1291).— Two electrodir''''' 
of zinc and the other of platiimm, were intiodiicod into an infect 
gelatin tube, and a current of 1—5 inilliamperes wa.s pa.ssed tbon I 
the medium for some ininiito.s. An opaque zone developed round tfs 
zinc electrode, and the bacteria with which the medium had been 
infected grew well everywhere, e.xeept within this zone. S. B S 

Nutrition of Nitrogenous Bacteria. Mme, Hei.Im; Krzj. 
SUE.VIEWSK.C [Untl. Acdd. Set. Crticow, 1908, 445— 148).— The preseijce 
of potassium .salts are essential for tlie nutrition of nilrcgenoui 
bacteria. 

Gerlaeh and Vogel’s statement (Centr. liakt. Par., ii, 10, 636) 
to the oppo.site effect is iluo to tlie fact tliat small iimounts of 
fotassium .salts were always present in the meilia used in thess 
exireriiuents. J. J, S, 

Formation of Acid by the Diphtheria Bacillus. C. I.iBmc 
(Arc/i. Hygiene, 1908, 66, 1505 — 1)35). — The production of arid by 
LiilHer's bacillit.s dejmud.s (as is well known) on the presence of caito- 
hydrates in the broth ; when the latter is free from carboliydrates, 
alkali is produced, but only under terobio conditions. Dlplitlieroid 
orgatiisui.- piaxluce less acid on the wliole, and do not form appreciable 
(juantities of alkali. True diphtheria bacilli may produce acid, era 
in the absence of curboliyilrates, if growti in a bouillon ir which the 
])roteins h.ave been partly decornjxtsed by a fourteen days' growth 
of IlacitlMS colt', the aciii seems to be derived irom the proteins. 
The addition of glycerol to the cirlturo luediiim cau.ses tlie diphthe™ 
bacillus to accelerate its prorluction of lu'id iit the lirast few d.ays, whilst 
in the case of diphtUerord organisms the .acceleration does not occur 
until later. 

Part Played by Yeaste in the Aldehydiflcation of 
J. Auccste Tiiii.L.cT and Sauton {('ompt. retul., 1908, 147, n— ' 
Compare this vol., ii, 015). — Previous experiments ajj 

living yeasts have a greater effect in the formation of aide J e 
yeasts slei iliscd Iry heat. Repetition of these 
the yea.Ht wa.s killed try antiseptics, gave .similar results. “ 
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f save 1100 mg. of aldehyde per 100 grams of alcohol, yeast killed 
f^^m^curic chloride gave no aldehyde, that killed by formaldehyde 
traces whilst after sterilisation by heating at 120°, by means of 
^^r^vlic acid, and by sodium fluoride, less than 100 mg. of aldehyde 
were formed. Moreover, increase in the proportion of alcohol present 
lowers tlio yield of aldehyde, the alcohol acting as an antiseptic. 
When yeast cells are killed by the action of chloroform and shaken 
with 10% alcohol, only traces of aldehyde are produced, and the clear 
filtrate produced when yeast is crmshed in a Borrel apparatus i.s 
similarly inactive. If ethyl alcohol is replaced by methyl, propyl, 
butyl isobutyl, or amyl alcohol, the corresponding aldehyde is never 
formed. The proportions of aldehyde and ethyl acetate formed depend 
on the durationiof the experiment ; thus immediately after agitation, 
1100 lUg. of aldehyde, but no ethyl acetate, were found, whereas after 
four days the amount of acetate was 316 mg., and of aldehyde less 
than 100 mg. This is probably to be explained by the formation of 
ethyl acetate from the acetic acid resulting from the oxidation of the 
aldehyde (compare Kayser and Demolon, Abstr., 1907, ii, 714 ; this 
vol., i, 317). It is found, also, that yoa-sts accelerate the production of 
ethyl acetate in a solution of alcohol and acetic acid. 

The rapid disappearance of the aldehyde previously described occurs 
only under the inlluenco of living, not of dead, yeasts. 

The conclusions are drawn that the production of aldehyde reaches 
it.s maximum in presence of tho living yeast cell, that it is not effected 
by the juice contained in the cell, and that the phenomenon is peculiar 
to ethyl alcohol. E. H. 


Malic Acid in the Production of Wine. Malo-lactic Fer- 
mentations. W. Mestrezat (/. Pharm. Chim., 1908, [vi], 28, 
13 — 20. Compare Abstr., 1907, ii, 903). — The malic acid of grape- 
juice partly disappears during fermentation, but no lactic acid is 
formed, and the “ malo-lactic ” fermentation of Rosenstiehl (Rev. 
viiicole, 29, 509) does not exist. During the ripening of the wine, 
the malic acid undergoes a further slight diminution. G. D. 

The Depression of Fusel Oil Formation, and the Part 
Played by Bacteria in the Formation of the Higher Alcohols 
during Fermentation. Hans Princsheim (Biocliem. Zeilsch., 1908, 

10, 490 — 497). — If ammonium sulphate is added as a source of 
nitrogen, the amount of amyl alcohol formed from leucine is diminished. 
The addition of 500 and 1000 grams of the sulphate to 2000 litres of 
mash, diminished the fusel oil yield from 5 to 2 litres ; the addition 
of 250 grams of salt caused a diminution to 2'5 litres. In the fusel 

011, n-butyl alcohol was found in very appreciable quantities when 

ammonium sulphate was added to the mash. In the fusel oil obtained 
when this addition was not made, isopropyl alcohol was found. These 
alcohols are probably due to the action of bacteria. S. B. S. 

Starch in Plants. Wl. Butkewitsch 
1 u)c/iem. Zeitsch., 1908, 10, 314 — 344). — The change of starch into 
sugar which is carried out by bark and wood is due to ferment action. 
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and the diastase was obtained in concentrated form by ■ . 
of aqueous extracts with alcohol. The bark also 
Various conditions, such as change.s of temperature on the a 
the ferments, are described. of 

The Hydrolytic and Catalytic Pertnents Acting dppj 
Process of Ripening of Fruit. Giuskpi’e Tallaiucd (c/if„ ''I 
1908, i, 1563 — 1564 ; from Arc/i. Farm, speritn., I'JOS, 7, 

Hananas were employed for the study ; from thi.s fniit 77' 
different stage.s of ripening, e.xtracts were made. The ciitalyti ™ 
waa determined by investigating the action of the extract on hv/ro'r”” 


jioro.xide ; the .iinylolytic, by its action on starch ; the proteolytic I™*’!” 
action on gelatin, and the inverting, by the action on ' ^ 
The following enzyine.s were present ; eatalase, invertase 
tyrosinase, and a proteolytic en/.yine. The aatalytic action 
inten.se so long as the fruit is green and during rinenirn/ • It 
.ms the frnit get.s black. The ainylolytic action takes place wlra.T 
fruit 18 green or at the beginning of the stage of ripenine- tl ’* 
disappears. I ho inverting action i.s almost entirely absent du’rit I! 
green stage is intense during ripening, and then gradually di 
llie proteolytic actum mai.itests itself during ripenini IT 


- -s, , seas.a.M luaiuirMS U>UU Um'Ulj; riltep nif an,! 4 k 

E^rohabiy gets weaker. ‘ 

Carrotene from Carrots and the Substances which ac 
company It. Han,s Kclkk and Kim.t Xoki.knsox IZtiUch. 

( Arm., 1908, 66, 22.3- 235. Compare Willstiiiirr, ,\|)str., 1907 i 
.Sb5; Artwiiil sVUstr., 1885, C70; 1886, 711; 1S87, 859).— When 
fresh carrot.s are ground with .sand, it is found that the expressed 
juice contains only a jwlioii of the carrotene. The follcm'ng 
Kulistaiiccs have been e.xtrai te.l from carrot.s (23 kilo.s.) : Tliosphatidej, 
lecithin, dtc., 13; daiico.s|erol, 05; pliylo.sterol, I i! ; c.uroteDe atJ 
-xaiitliopliyll, 07 ; oil of nnknouii coinpo.sition, 3 5 grams. The 
following method of c.xtraction is rocomiiieiided t lloil with water, 
])i'es,s, dry in absence of air, extract Avilh carbon disulphide, and then 
with alcohol. I tistil, dis.solve in sm.all amoiiut of light petroleum, and 
precipitate the plin.-phalidcs with alcohol. Tlie curotene and 
xaiitliophyll call be tlirowii down by the addition of suitable salts to 
the solution, and can he siqiaiated by Willstiitter's method. 

Dnnco^UruI, (f). crvstaliisc-s from boiling alcohol in 

lloccuk-iit masses consisting of iiticro.scopic needles, m. p, 283°, and 
gi\os the Silkow.ski-Ilesso reaction. 

sVii analysis of the piiriticd pliosphalidcs gave the ratio N : P = 1 :0’6. 
When i.s u.\i<lisetl with a suuill amount of an acetic acid 

.sohition of chroniii: unhyitiidr, rare hointr t.ikon tiiat the temperatiirs 
duos not [■i.'-u al>ove 30 — Oj , an uil, or which does 

not at -10' is oblained. Phytc.-atoiol was not obtained when 

the carrotene einj-loyetl was (juite free from tills compoimd. 

J. J* t-' 


The Endo- and Ekto-invertase of tbe Date, sh ; 
{J. Amer. ( 'hrm. Sor., ]yii8, 30, [vi], 1005).- Tim iiivevtase ot 
remains in.snlublc in all ordinary solvents tliioiighout the giesn _ 
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bat becomes readily soluble on ripening, that is, it changes from an 
endo- to an ekto form. The change in the behaviour of the invertase 
toivirds solvents coincides very closely in point of time with the 
nisai'e of the tannin into the insoluble form. Evidence is, however, 
ddiiced to show that the two phenomena are not causally connected ; 
thus olycerol will dissolve date invertase in presence of soluble tannin, 
but it fails to extract invertase from green dates. Tannin, however, 
renders invertase insoluble in water. 

It does not appear that the invertase is altered in changing from the 
insoluble to the soluble form. The rates of inversion of sucrose 
by equivalent amounts of green and of ripe date pulp are practically 
identical. Picric acid, chromic acid, and formaldehyde retard the 
action of green and ripe pulp to approximately the same degree. The 
living protoplasm does not appear to he directly connected with the 
inversion, since neither ether, chloroform, nor acetone render inactive 
the green tissue. 

The author explains the difference in solubility by supposing that in 
the case of the green date the enzyme forms an insoluble compound 
with some constituent of the protoplasm ; on ripening, the protoplasm 
undergoes profound change, and the enzyme is liberated. He examines 
and rejects the alternative view, that the cell wall of the green tissue 
is semi-permeable, whilst that of the ripe tissue is not. E. J. E. 

Transitory Presence of Hydrogen Cyanide in Perns. JIaueits 
G nEsnoFF {PItarm. Weekbtad, 1908, 45, 770 — 773). — The author has 
detected hydrogen cyanide in fern.s, such as Gymnogramtiie aurea, 
G. laslrea, and G. aihyrium. The percentage varied between 0'056 
in very young fronds and O'OOO in old fronds, and always diminished 
with increase in the age of the material examined. A. J. W. 


Chemical Examination of Ipomcea purpurea. Fredebick 
B. Power and Habolu Kooeiusox (Amar. J. Pharm., 1908, 80, 
251 — 286). — The chief constituent dis.solved by alcohol is a resin, 
from which by extraction with various solvents the following 
substances were obtained : pentatriacontane, a phytosterol (CojH^gO, 
( 11 . p. 132 — 133°, [a]p •-32’1°, probably identical with sitosterol; 
compare Abstr., 1903, ii, 517), several fatty acids, a new crystalline 
alcohol, ipuranol, C«3Hgg02(0H)2, m. p. 285 — 290°, and a new acid, 
termed ipurolic acid, C, 3 H.,.(OH)..'CO.,H, silky needles, m. p. 
100—101°. 13 > J R 


Ipuranol yields an ncetyf derivative, m. p. 160° (not analysed); from 
the acid, the sodium salt, C„H.„( 01 I),yC 0 .,Ha,H 20 , the lUver salt 
(m. p. 160°), the msthyl ester, C,3H„.(OH).,-Cb„5Ie, m. p. 68—69°, the 
mommlhyl ether of methyl ipiirolate, OH-C, 3 H,,(O.Me)-CO.pie, m. p, 
65 , and the diphmylurethane of methyl ipurolate, 
C,3lIj.(0-CO-NHPh)..-COoMe, 

W. p. 96 97°, were prepared. I5y decomposition of the various resin 
iiic ions with potassium hydroxide and with barium hydroxide, there 
eie obtained a number of acids, including a-metbylbutyric acid, 
L“Ji, +lc95°, a-hydroxylaurk acid, m. p. 69 — 70°, and pro- 

Nenfial contains a minute quantity of an 

i ' ■ O. B. 

fOL. xciv. ii. 
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“Bourgou" (Panicum stagninum) ; a Sacchariferoua , 
E. Pekkot and EnofcNE Tassii.i.y {Bull. Soc. chim., 

740 — 742). — A sample of this grass collected in Upper ' 

found to contain 10% of sucrose, 7% of reducing sugai-.s, caleulattj'^ 
dextrose, some emulsin, but no invertase or gluco.sides capable of bei 
hydrolysed by emulsin. y''* 

Influence of Manures and Soil Moisture on the Dispogn 
and Perfection of the Ears and the Club Shape of Gbttine^'' 
Square-head Winter Wheat. W. Ohlmek {J. Landw., 19oj 
153 — 171; from Immg. DUs. Gotlingeu, 1907), — The wheat' wa' 
grown in zinc vessels and pots containing loam, with . 

manures ; the amounts of water were 4o% and 70% of the water 
capacity of the soil. 

It is shown that the club shape becomes more marked when the 
nitrogen supply is increased, rvlulst a high percentage of moi>tiire 
in the soil is unfavourable. X. H, J, JJ 

The Storage and Transportation of Sucrose in the Beet 
(Beta vulgaris). Fiueduicii Stuohmeb {Cltem. Zsnlr., 1908. i 
1469 — 1470; from Oe-ittrr. ung. Z^itsdi. Zuckerind. Landw., 37 ' 
18 — 21). — In the second year of growth, at the time of Howerin", tie 
cane sugar disappears from the roots, and is employed for building up 
the parts of the [dant above the earth. aVt thi.s time, both in tie 
main stem and in the hranche.s, more invert sugar is found tlisii 
sucrose, so that hydroly.si.s into inonosacchaiiiie.s of the latter firei 
takes place, when it i.s transported, the hydrolysi.s being followed by 
re-synthesis. The exposure to light has great influence on the store 
of sugar ; plants which have been kept in the shade half the day 
during the whole period of growth yield only ouo-fourth to one-hilf as 
much sugar as those which, growing under othorwi.se similar conditions, 
have been exposed to full light for the whole day. The plants grown 
in the shade yielded larger (juantities of other products of nun- 
earbohydr,ate natuie, and had conseriuently considerably less technical 
value. 8. B, S. 


Manuring Experiments with Calcium Cyanamide for 
Potatoes. Albert Stitzek (J. Landw., 19U8, 56, 141-141).- 
The potatoes were grown on plots of lOf) s^piaic meties, without 
nitrogenous manure, and with 250, 500, ami 7u0 gram.s of sodium 
nitrate, '' Stickstollkalk,” and ammonium sulphate respectively. 
Sodium nitrate gave lower yields than “ StickstoS'kalk, probiWy 
owing to the large amount of rain ; the percentage of starch was, 
however, highest when sodium nitrate was employed, fhe hig e.t 
yield.s ])er acre uf dry matter and sluroh were obtained on the po 
which received 500 gram.s of “ Stick.-toffkalk.” h’. H. . - ■ 

[Nutritive Value of Non-Proteins in Hay.] 

(/. Landw., 190H, 56, 102—103. Compare thi.s vfo7., j 

hay e.xtract emidoved ill the feeding experiments , j 

(Abstr, 1007, ii, 615) contained l-87"„ toud N by Jodlbiuirs 
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111 r84"4 Kjeldahl’s. The results obtained with blood-albumin 
have been oonfirraed by further determinations. N. H. J. M, 

Persistence of the Nitrogen of Green Manure in a Light 
Sandy Soil. Conhad von Seelhorst deut. landw. 6es., 1908, 

23 83 89, 139 — 144). — Experiments with different plants grown 

with "reen manures in a sandy soil in iron boxes having an area of 
1 square metre. The nitrogen in the crops was determined, and also 
the amount per month and nitrogen content of tho drainage. The 
experiments commenced in 1904 (compare ibid., 1906, 21, 289 — 292, 
295—299). 

The decomposition of green manure in .sandy soil is so rapid that, 
when applied in October, half tha nitrogen may be washed out in 
the drainage by February or March when the winter has been mild 
and wet. When applied in February, the decomposition would be still 
more rapid ; the loss of nitrogen is then, however, reduced partly by 
its being taken up by the growing crop and partly by the amount of 
drainage being diminished. 

The amount of nitrogen was determined in the rain collected in 
Gottingen in 1906, and the following results obtained ; 

Rainfall. Nitrogen, Rainfull. Nitro.geD. 



rnm. 

per million, kg. 

]>er)iec. 

mill. 

per million. 

kg. per)i( 

JiHinary... 

487 

l-IO 

0-68 

July 124T 

072 

0-89 

Felniiary 

47*9 

1-40 

0-67 

August... 79’3 

1'2G 

1-00 

March 

, 78’3 

0-47 

0-37 

Sepreiiiber 597 

1-8! 

1-10 

Ajiril 

, 2S'9 

0-91 . 

0-20 

Octoln^r... 25'1 

1-47 

0-37 

May 

, 95-6 

1*26 

1-20 

November 53*1 

0-84 

0-45 

June 

. 84*3 

1-25 

1-05 

December 4t>'S 

1'41 

0-63 


The rainfall tor the year w.as 771'8 mm., and the total nitrogen 
8'718 kilos, per hectare, or 1-13 per million of rain water. 

N. H. J. M. 


Action of Organic Nitrogen Manures as Compared with 
Sodium Nitrate. Max 1’opp {Landw. Versuchs-Slat., 1908, 68, 
253 — 300).— Blood meal and horn meal in quantities containing (1) 
0 2 and (2) 0'4 gram of nitrogen in each case were mixed with soil 
(2o0 grams), and the amounts of nitrogen as ammonia and nitrates 
determined in water extracts at the commencement and after two, six, 
and twelve weeks. The following amounts of nitric nitrogen, as 
percentages of total N, were found : 


At coninieneeinent. 2 weeks. 

, i 2 1 2 

Blood nif.al 0 0 17 8 

Horn meal 0 0 10 1 


The amounts of ammonia were very small, except after two weeks, 
■when the nitrogen in that form amounted to 6—13%. Similar experi- 
fflents, in which c&tcium carbonate was also added, generally gave very 
sngiiUy higher results. 

Vegetation experiments extending over five or six years are 

YOU xciv. ii. 50 
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described, in which diffeient crops were grown snccessivel ■ 
cylinders and manured with a variety of organic mani 
approzimate values of the different manures as compared with* 
nitrate were found to be as follows : blood meal and horn 
fish meal, ricinus meal, and moat meal, 60 ; Bremer pond'^r*’ ’ 
bone meal, 55 ; molasses manure, 40 ; wool dust ‘>5 a a i 
meal, 10. N. 


Q-aseous Cotnpounda produced by the Decotnnosif 
Calcium Cyanamide and their Action on Plant r 
Emil Haselhoff (Landw. Vtrstichs-Stat., 1908, 68, 

Calcium cyanamide mi.xed with soil and basjilt .sand gave off 3-78 "7 
4'2G% of the total nitrogen a.s ammonia in eight (k3-s. In tu , 

50 grama of the manure yielded 0 00068 gram of hydrogen pliosnl'-f' 
but no hydrogen sulphide, and in the same length of ir, 
gave 0 0795%^of acetylene. ^ 


Results of e.s'perimeuts on germination in pre.sence of the diff 
gases make it probable that the injurious action of calcium cvananT 
IS duo to free ammonia and perh.aps also to liydrogen pbosphil* 
Acetylene was found to have no injurious action on germimatioii, 
Expei iment.s wore al.so made in soil and water culture on the action 
of the dilTorent gaso.s. The results showed that small amounts of tree 
ammonia, hydrogen phosphide, and hydrogen .sulphide are injuriou.e to 

■ N. II. J, M 


Absorption of Calcium Cyanamide in Soil. Hlheet KApra 
(Ltiudw. ]'ersuch-S(a(., 1908, 68, 301—331), — The absorptive potter 
of soils causes the ilecomposition of calcium cyanamide into lime and 
cyanamide. The latter comiKiund is also produced by the action of 
carbon ilioxide, and its production is rapiil when both actions occur 
simultaueou.'h-. The formation of cyanamide is favourable to 
vegebitioii, .-inco it is more readily attacked by bacteria than the 
strongly alkaline calcium fom[iOHud. 

In soils of lo.v absorptivo power, the transformation of calcinu 
cyananiiilo is .slower, and, under thc.se conditions, injury to gei inination 
and plant growth, due to jKiisonous cyanamide compouiuls, may 
occur. 

Tlie inlluenee of ab.sorption is only indirect, comlitioiis being 
produced which are favoiirahlo to the rapid couver.uon of poisonous 
comjiounJs into harmless substances. H. J' 

Factors which Influence the Manurial Action of Sparingly 
Soluble Phosphates. IIe.nkik G. Soderh.vum [Landw. Urmh- 
Strit., l9fiH| 08, '133 — -150). — Oats and harloy were grown in potsina 
samly soil, delicient in nitrogen and phospiioric add, m;inured »it 
different phosphates in conjunction with nitrogen in different forms. 

Oats manured with tricalcium phosphate gave slightly lower resu * 
with ainriioiuum nitrate and .slightly higher results ivith amnioomm 
Miljihato than w hen sodium nitrato was cinjiloyed.. In 
barley manured with bone meal, ammonium nitrate caused “ 
dcpre.ssion as compared with sodium nitrate, whilst aiuuionuiQi an p 
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reiiuced the yield 46’6%. A mixture of sodium nitrate and ammonium 
.sulphate, however, increased the yield (4-1%) as compared with sodium 
nitrate alone. Tricalcium phosphate, ammonium sulphate, and 
potassium sulphate gave somewhat higher results (with oats) than when 
potassium chloride was employed, whilst bone meal, ammonium sul- 
phate, and potassium chloride gave distinctly better results (with 
barley) than when potas.sium sulphate was used. 

In a subsequent series of experiments, ammonium salts (both nitrate 
and sulphate) in conjunction with tric-alcium phosphate and bone meal 
respectively considerably increased the yield of oats as compared with 
sodium nitrate. Barley manured with bone meal and ammonium 
nitrate gave higher results than with .sodium nitrate, whilst tricalcium 
phosphate and ammonium nitrate gave lower results. Both phosphatic 
Manures (especially tricalcium phosphate) gave much lower results 
with ammonium sulphate thau with sodium nitrate. Addition of 
equivalent amounts of sodium carbonate to ammonium sulphate in 
conjunction with bone meal increased the yielfl of barley, the total pro- 
duce being then slightlyhigher(M%) than with sodium nitrate and bone 
meal. In the case of tricalcium pho.spliate, addition of sodium carbonate 
with ammonium sulphate nearly doubled the yield obtained with 
ammoniuji sulphate and tricalcium phosphate ; the yield, however, was 
still more than 50% below that obtained with sodium nitrate and 
tricalcium phosphate. 

Sodium carbonate in conjunction with ammonium sulphate and 
pho5phate.s very slightly reduced the yield of oats as compared with 
luimonium sulphate and phosphates alone. 

The changes in tlie physiological reaction caused by different 
litrogenous compounds will not only vary with different plants, soils, 
ind with different amounts and kinds of the other manures employed, 
jut may even be reversed. N. jj. J. M. 


Analytical Chemistry. 


Absorption Bulba for use with Bottles containing Standard 
Solutions, &C. M. Emmanlkl Pozzi-Esoot {Bull. Assoc, chim. 
uer. I)ist., 1908, 25, 1077). — A piece of appiaratus is described which 
lay be fitted to bottles containing .standardised .alkali solutions in 
r ei to prevent tiio entrance of carbon dio.xide, itc., to the bottle when 
be solution is drawn off into a burette. It consists of a bulb provided 
’nil a side-tube reaching to the bottom of the bulb ; the air enters by 
>s ube and, after bubbling through pota-ssium hydroxide solution or 
^ er .absorbent placed in tho bulb, leaves through a tube at the top of 
e u b. This tube is bent downwards so that it can be fixed tlirouo-h 
■Ole m the cork of the bottle. By slightly altering its form, the 

absorb tho gases formed during fermentation 
'petlmeuts, and for other purposes. W. P. S. 

50—2 
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Replacement of Hydrogen Sulphide in Chemical A*, i 
Kduard Donath (Chem. Zeil., 1908, 32^ 629 — 630, 645 


author recommends the process used by Vortmann chieflr nn'k 
grounds. ISienic 

This process is, briefly, as follows : the solution i.s made li, i- 
with sodium hydroxide and then heated with excess of pufu ? 
sulphide, which dissolves the metals of the tin group. The iD*:" * 
matter is- then treated with dilute hydrochloric acid, which d' °i ' 
all but the sulphides of those metals which are precipitated i'^a* 
usual course with hydrogen sulphide ; cobalt and nickel are" i 
left undissolved. For furthur details, Vortmann’s brochure is' referr 'j 

In order to prepare ammonium sulphide witlioiit nsinir a hvdi 
sulphide apparatus, distillation of sodium sulphide with” 
chloride solution is recommended. 


Use of Certain Organic Acids and Acid-Anhydrides for 
the Standardisation of Alkali and Acid Solutions. Isi.ac K 
PliKLi's and L. H. Weed (Ztitsch. unwg. Cliem., 1908, 69, lulliigi 
—Experiments are recorded which show that succinic acid, succinic 
anhydride, malonic acid, benzoic acid, phthalic acid, and pbtlulic 
anhydride oau bo used, with phenolphthalein as indicator, for the 
titration of sodium and barium hydroxide solutious with the sunie 
degree of accuracy as a solution of hydrochloric acid standardised by 
precipitation with silver nitrate. ]I, JJ, D. 


Comparison between Succinic Acid, Arsenious Oxide, and 
Silver Chloride for the Standardisation of Solutions in 
lodimetry, Alkalimetry, and Acidimetry. lsA.tc K. Phelps 
and L. II. Weed (Zeiltch. anorg. Chem., 1D08, 59, 120-126. 
Compare preceding abstract). — Succinic .acid can bo accurately 
employed for the standardisation of sodium tbio.siilphate solutions, 
The authors' method consists in standardising a [iiii o sodium hydroxide 
solution by means of succinic acid. This solution is used to tjtratea 
solution of a mineral acid, .a known quantity of wliich is added to an 
excess of solution containing pota.ssium iodide and iorlate. The thio- 
sulphate solution i.s then u.scd to titrate the liberated iodine. Results 
quite as accurate as those yieldeil by the estimation of inline with a 
standard arsenious oxiiie solution are obtainable. Tho liberation of 
iodine by mineral acid.e from an iodule-iodato solution :s not complete 
ill very dilute .solution. 

Separation of Chlorine, Bromine, and Iodine by means of 
Hydrogen Peroxide in Acid Solution. Pal i. Jas-sasch (./. yr. 
C'/iAtn., 1908, [iij, 78, 28— 34).— In continuation of the swJ” “ 
separation of the halogens by means of hydrogen peroxide, a nie 
lias been worked out for the quantitative scpaiation of c onn , 
bromine, and ioiline from each other. The haloid 
acid with acetic acid .and treated with hydrogen peroxide, _ ® 
is then distilled off in a current of carbon dio.xide, col cc e 
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ucous solution of ammonium hydroxide and hydrazine sulphate, and 
estimated as described previously (Abstr., 1906, ii, 194). The bromine 
and chlorine in the distillation residue are separated and estimated as 
before (Abstr., 1906, ii, 894), with the difference that the bromine is 
follected in a solution of sodium, instead of ammonium, hydroxide 
and hydrazine sulphate. The analyses quoted show that the method 
rives good results for chlorine and iodine, but that bromine is 
found slightly too low. G. Y. 

Detection and Estimation of Chlorites and Hypochlorites 
in Chlorates. Birger Carlson and Julius Geliiaar (Chem. Zeit., 
1908, 32, 604 — 605, 633 — 634). — Qualitative Examination oj 

Chlorates. — Five grams of the sample are dissolved in 100 c.c. of cold 
water and a drop of zinc iodide-stirch solution is added. If no 
immediate blue colour is noticed, hypochlorites are absent. Two c.c. 
of iV/lO sulphuric acid are now added, and if there is no immediate 
coloration, neither hypochlorites nor chlorites are present. These 
directions must be strictly adhered to. 

Quantitative Estimation, — The following is an outline of the method 
employed : The hypochlorite is titrated in the usual manner with 
arsenious acid, the excess of which is then titrated with iodine. To 
iicotlier portion of the solution is now added the requisite amount of 
arsenic solution to destroy the hypochlorite, and, after diluting to 
250 c.c. and heating to 95°, the solution is titrated as quickly as 
possible with indigo solution ; if neutral or alkaline, the liquid should 
be acidified faintly with dilute sulphuric acid. The indigo solution is 
prepared by dissolving about 6 grams of sodium indigotinsulphonate 
in a litre of water, and should be checked with a solution of cbloi'ite, 
checked in turn with standard iodine and thiosulphate. L. de K. 

Estimation of Sulphur in Iron and Steel. Max Orthey 
{Zeitsch. angew. Cltein., 1908, 21, 1359 — 1364, 1393 — 1399). — The 
following published processes may be recommended. They are all 
based on the evolution of the sulphur as hydrogen sulphide and 
absorption of the latter in cadmium acetate solution ; the cadmium 
sulphide is converted by means of copper sulphate into copper 
sulphide, which is then burnt to oxide (1, 2, 3, 4), or the cadmium 
sulphide is estimated iodometrically (5, 6) : 

(1) The .sample is treated with hydrochloric acid, D 1'19. (2) The 

gases are passed through a red-hot tube. (3) The hydrochloric acid 
fumes are condensed in a little water, which is afterwards bailed to 
expel any hydrogen sulphide. (4) A mixture of zinc and cadmium 
acetate is Used. (5) An ammoniacal solution of cadmium acetate is 
Used. (6) An acetic acid solution is employed. 

steel, the following methods may he used also : 
(i) The sample is dissolved in dilute hydrochloric acid (1 ; 2), and the 
gases Jiassed through a red-hot tube. (8) Acid, D 1-124, is used, and 
'g’lif'Rd. (9) The same, but a mixture of dilute hydrochloric 
Roi (1:2) and dilute sulphuric acid (1:4) is used instead. For 
re t'ljenee, analyses 3, 4, 5, and 6 should be used. 
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Good results are obtained also by the following methods >vh 
sulphur ifi finally weighed as barium sulphate ; (o) The 
dissolved in strong hydrochloric acid, and the heated gases are * '* 
through ammoniacal hydrogen peroxide. (6) The .sample is 
with nitric acid, 1) 1-42, the nitric acid is expelled by excps 
hydrochloric acid, and the ferric chloride removed by shakinir * 
ether ; or the iron is precipitated with ammonia, ami, after 
barium ehloride, the ferric hydroxide i.s re-dissolveil by hydrochl 
acid, (c) The iron is treated with copper-ammonium chloriii 
the residual matter oxidised with nitro-hydrochloric acid' 
potassium chlomte. ^ 

Decomposition of Certain Minerals and Industrial Prod 
by means of Sodium Peroxide and Metallic;Sulphide8 T 
Ji. Walton, jux., and IIkilman A. Scuor.z (Amtr. Chew. jgog 3 ^ 
771— 781)).— A method is doscribed for decomposing certain miner I 
.-ubstances, and is particularly applicable to sulphide ores ami product 
containing a largo proportion of silica, such as glazes and slags 'fdj 
decomposition is cllected by fusing the material in a nickel crucible 
with a mi.xturc of sodium peroxide, zinc sulphide, and potassiim 
persulphate. In the case of basic substances, such as franklinite and 
chrome irou ore, iron pyrites is added in order to increase the 
temperature. 

The methoil yields accurate results, and is very rapid ; the silica is 
brought into sohition, iind therefore does not tend to clog tlio filters 
and the use of platinum crucibles is obviated. E, q 

Colorimetric Estimation of Phosphorus in Steel. G, Misses 
[l.’hein. /jilt., r.h)8, 32, fiS.'l). -The roagouls reipiired are (I); Pure 
nitric .aciil, 1) 1'2. (2; Potassium perrnanganato, 8 grams per litre, 

(o) Pure hydrogen peroxide, prepared by inlioducing gradnally 40 
grams of sodium pcroxnle into a cold mi.xturo of DuO c.c. of water and 
100 c.c, of nitric acid. (1) -Aminonimn vanadate, prepared by dissolving 
2'.'i4u grants of the salt in 500 c.c. of water, adding 2U c.c. of nitric 
acid, and diluting, when cold, to one litre. (5) A frcshly-prcpiireJ 
10" , solution of ainuioniiini inolylidate. 

One gram of the saiiiplo is dissolved in 20 c.c. of reagent (1), anti 
boiled and mixed with 10 c.c. of reagent (2). After boiling a teiv 
second, s longer, 10 c.c. of retigent (3) are .added to redissolve the 
niangane.-e precipitate, then In c.c. of reagent (4), and On. excess o! 
pcroxiile is reinoved by laiiling. When cold, the litpiid is diluted to 
ijij — 0,5 C.C., 10 c.c, of reagent (5) aro added, and the whole is diluted 
to SOO c.c. exactly. After two or three minutes, the coloration is 
itompared with that of a standard sample treated .similarly ; the coloiit 
is .stable for .sover.il days. h. M lx. 

Estimation of Phosphoric Acid in Foods. Emil Wobseb 
{Zeitsch. .Vu/ir. 1008, 15, 732 — 734). — According to * 

process dcscrilied, the organic matter of the luod i.s dostaoje' ) 
heating with sulphuric ami nitric acids, the phosphoric act 
procipiialed by the addition of ammonium molybdate .solntimi, “ 
amount of phosphoric acid in the precipitate is ostiinalcd vo ume n 
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From 1 to 5 grams of the dry sample are heated in a flask with 
5 c.o. of conceetrated sulphuric acid and 5 c.c. of nitric acid until the 
nitric acid has been expelled and fumes of sulphuric acid are evolved. If 
the remaining solution is dark in colour, a little more nitric acid 
is .added and the heating continued. The solution i.s cooled, diluted 
with 20 C.C. of water, boiled for a short time, and filtered to remove 
silica and any trace of undecomposed fat. The filtrate, amounting to 
100 ec., is then treated with 30 c.c. of 50% ammonia, heated to 
a temperature of about 80°, and 25 c.c. of 10% ammonium molyhdato 
solution are added. The mixture i.<! shaken for a short time and, 
after the lapse of fifteen minutes, filtered, and the precipitate washed 
witli water by decantation until free from acid. The filter is next 
placed in the flask containing the precipitate, 150 c.c. of water are 
added, a measured quantity of jV/2 sodium hydroxide .solution (about 
5 c.c. more than is required to dis.soIve the precipitate) is introduced, 
and the contents of the flask are boiled until all the ammonia has been 
expelled. The excess of sodium liydro.xide is then titrated back, 
using phenolphthalein as indicator. Each c.c. 'of Xl'2 sodium hydroxide 
solution is equivalent to 0'001268 gram of phosphoric anhydride or to 
0-000556 gram of phosphorus. W. P. S. 


Estimation of Phosphates in Urine. An.vibale Ferraro {BoU. 
chim. 1908, 47, 399 — 400). — In the estimation of phosphates in 
urine hy Neubauer'.s method, the uranium solution must be run in in 
drops throughout, with brisk agitation, the solution to be tc.sted being 
kept at the temperature of the boiling-water bath. The last reading 
should be taken after six to seven minutes pf rapid stirring. When 
much calcium phosphate is present, it is better to run the solution 
to be tested from a burette into the uranium solution. Potassium 
ferrooyanide is to be preferred to cochineal as .an indicator. 

C. H. D. 


The Dyer Method for the Determination of Plant Pood 
in Soils. Frank T. Shutt and A. 'J'. Charron {J. Atner. Chem. Soc., 
1908, 30, [iv], 1020). — Experiments are recorded showing the effect 
of (1) the time of digestion and (2) the volume of the solvent in making 
analyses of soil by Dyer’s method (Trans., 1894, 65, 115). The 
authors used a rich black lo.am from the prairie at Tisdale, Sask., 
described as typical of large area.s in the Canadian north-western 
wheat belt, and ch.aracteristically rich in nitrogen and organic matter, 
horn- sets of determinations were made : .samples weighing 100 gram.s 
of soil were oxUacted for (o) seven days, (6) live hours, with 1000 c.c. 
0 per cent, citric acid, and (c) seven days, (of) five hours, with 500 c.c. 
0 ^ 1 per cent, citric acid ; the results were : 


p. ” 500 c.c. 

rivc hour digestion, 1000 c.c. 

»» 500 c.c. 


solvent (n) . 

per Cent. 

.. 0-022.S7 

KjO, 
per cent. 
0-03S18 

CaO, 
per cent. 
0-5320 

„ (r) . 

.. 0'01999 

0-03355 

0'2738 

(i) . 

.. O'OlSOr 

0-0395S 

0-5210 

W ■ 

.. 0-01599 

0 03089 

0-22S5 


the volume of the solvent has materially reduced 
^ T^i'centages uf phosphoric acid, potash, and especially of lime 
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obtained; reduction in the time of digestion has cau.^eQ 
in the amount of {ihosphoric acid, has scarcely affected tlie li 
not at all the potash. It is evident that the volume of the snl'^ 
a more important matter than the time of digestion. g j'® 


Detection of Arsenic in Urine. Ebnst Salkowski 17 ■ 
physiol. Chffm., 1908, 56, 95— 114).— The paper is mainly 
with methods for oxidising the urine prior to the 
Marsh's test. Tho method recommended is to oxidise tlie eyat'°'* 
alcoholic extract of the urine by treatment with 15 e.c. of idtp ' 

(D 1-4S), and then to heat the mixture with 10 e.c. uf .snlpl,u,.-'(! ‘''■'I 
in a Kjeldahl tlask, occasionally adding 0'5 c.c. of nitric acir p 
oxidation is complete. Various other practical details are discussed 

0 . I). 


lodometric Estimation of Arsenic and Antimony in fk 
Presence of Copper. F. 11. IIkatii (Amer. J, ,sd,, fijdjj p.f 
513—519; ZeiUch. anorg. Chein., 1908, 5G, 87—93). The sohtioii 
which must contain tho arsenic or antimony in tlie higher state 
of oxidation, i.s mi.xed with 1 - -2 gram.s of citric .iciil iiinl then vith 
potassimn iodide (3 grams to 50 c.c., 5 grams to 1 00 c.c.). The iudine 
libei'atcd, wliitli represents tlic eop|icr, is then titrated with standard 
thiosulphate. The liltrate from tho cuprous iodide is treated witli 

1 c.c. of hruminc and boiled in order to expel tlie iodine, if iiecessary 
with furtlier addition of bromine, whicli is then in turn boiled oi 
completely. The whole is now diluted to 100 e.e., and, after luldiii); 

2 grams of potassium iodide, the solutionis boiled down to half its 
hulk. MTien cold, any five iodine is deeolori.scd with suljiliurou.s acid 
using starch as indicator. After diluting again to 100 c.c., iodine 
solution is added until tho liquid is coloured, and then very dilntt 
sulphurous acid to make the colour disappear. Excess of sodiiiin 
hydrogen carbonate is now added, and tlie arsenic or luitiinoDy titrated 
with st.uulaid iodine in tho usual way. 

When hotli arsenic and antimony are present, the coiiper estima 
tion is not quite so satisfactory, L, de K. 


Parr's Method of Determining the Heat of Combustion of 
Coal. K-«u. J. CoNsTAM (Zeitsch. augeio, C/iem., I'JOS, 21, ItU), 
— Polemical. A reply to Parr (this vol., ii, 533). P. H, 

Volumetric Estimation of Carbon Dioxide and other Acids 
in Air. H. Hknuikt and M. Uouvssv [Comjd. rend., 1903, 146, 
1100 — 1101). — The air is jia.s.sed through slundarJised sodium M 
]Kjta.ssium hydroxide solution, and the hitter is then diluted to a 
definite volume. One-half is next titrated with iicotic acid, min? 
pheiiolplithaleiii as indicator, and tiie decrease in titre of tie 
solution iuulti]died by 2 i.s equivalent to the amount of car on 
dioxide in the air ; tlie neutral jioiiit i.s reached wlien the nm®* 
carbonate furiued has been converted into jiydrogea cai 
The .second half of the solution is then treated with hai 
chloride, and titrated with acetic acid without removing,! e i 
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rboiiate. The quantity of alkali required to neutralise the total 
iilitv of the air is thus obtained, and the amount of the acids other 
than carbon dioxide may be calculated. W. P. S. 

The Autolysator, an Apparatus for the Automatic Estima- 
tion of Carbon Dioxide. Ohari.es A. Keane and Harry Burrows 
(/. Soc. (Jhem. Ind., 1908, 27, 608 — 610). — The apparatus is used 
for the automatic analysis of furnace gases. The absorption of the 
cai'hon dioxide is effected by means of soda-lime, and the pre.ssure 
of the gas before and after the absorption is measured by differ- 
ential manometers. The gas to be analysed is drawn by water 
suction of constant pressure through two similar capillary tubes, 
eiidi of which is connected with a manometer. By interposing 
the absorbent substance between the two capillaries, the difference 
in pressure due to the absorption of the carbon dioxide is indicated 
on the manometer, provided that the flow of gas be so regulated 
th.at a constant volume flows through the apparatus. A full 
description, with diagrams, of the apparatus is given in the 
original papoi’. W. P. S. 

Application of the Cobaltinitrite Method to the Estimation 
of Potassium in Soils. W. A. Dkushel (^eitech. anorg. C/iem., 
1308, 59, 97 — 101. Compare this vol., ii, 60). — Tlie method already 
doscrihed is applied to the estimation of pota.ssium in soils. A weighed 
quantity of soil is extracted on the water-bath with 20% hydrochloric 
acid. The acid is then removed by evaporation, and the bases 
■separated by addition of sodium carbonate or ammonia and ammonium 
oxalate. After removal of the ammonium salts and the organic 
matter by heating to redness, the residue is di.ssolved in water, 
acidified with acetic acid, and evaporated with e.xcess of sodium 
cobaltinitrite. The further procedure is exactly the same as that 
previously described {loc. cit.). 11. M. D. 

Estimation of Lead in Alloys. W. Elrohne and 0. M. Warren 
{Chem. A'fitcs, 1908, 98, 1), — One gram of the alloy in fine shavings 
IS put into a flask with 50 c.c. of hydrochloric acid, and a slow current 
of chlorine is passed for twenty-four hours. When all is dissolved (some- 
timesheatmust be applied towards the end), the solutionis transferred to 
a small weighed porcelain dish, evaporated to diyness on a water- 
bath, and the residue cooled in a desiccator. 

ihe mass is then treated repeatedly with absolute alcohol; this 
dissolves all the chlorides present e.xcept the lead chloride, which 
is then dried at 100° for three hours and weighed. For fear any 
lead chloride may be lost, the filtrate and washings are passed through 
a weighed filter, which is then also dried at 100°. L. de K. 

Rapid Valuation of Pastilles of Mercuric Chloride and 
Cubes of Sodium and Potassium Iodides. Paolo Fjora (Boll, 
clmi. J<ann., 1908, 47, 401— 402).— The mercuric chloride pastille 
1 gram) is ^dissolved in water, and a solution of IT 62 grams of 
potassium iodide added. After filtering, a 1% solution of mercuric 
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chloride is added, the formation of a precipitate indic.it in., u 
in the pastille. The quantity given allows a margin of 0 0^'^ 

For 1 gram cubes of potassium and sodium iodiJe.s o ' 

0'859 gram of mercuric chloride are added respectively, a'vor ' ^ 1 *°' 
solution of potassium iodido being used for titrating bad; ^ 

(I. H. D, 


Estimation of Cerium in the Presence of Other Rare P 
by the Action of Potassium Perricyanide. Piinir p Bkow — 
and Howakd K. Palmkk {Amer. J. ,Sci., 1908, |ivj, 26 83 T'’ 
Ziilsch. anorij. Chem., 1908, 59, 71—73). — To a measured port' 
the eerous sulphate {containing about OT gram of cerium) which™ ° 
contain also the .sulphates of the other rare earths, are aihled ■'’0 '"''t 
2% ferricyanide solution, and then a slight excess of aqueous pota.t<' " 
hydroxide. The precipitate is filtered off, and tlio filtrate and wasbi ”!* 
amounting to about 200 c.c.. are slightly acidified with dilute sulnlmf’, 
acid, and the ferrocyanide formed by the reducing action of the 
salt is then titrated as usual with standard permanganate ; 2 mols ot 
ferrocyanide = 1 mot. ot eerous oxide. £ pj, ^ 


Estimation of Iron and Vanadium in the Presence of Each 
Other. tiRAHAM Kdcar (.-Imcf-. ./. Sci., 190$, [iv], 28, 79—82 ; ZiktA 
auory. (.'hem., 1908, 69, 74 — 78). — The procp.ss is based on tho tjct 
that ferric iron is reduced to tho ferrous state both hv the action 
of sulphur dioxide and amalgamated zinc, but iu the case of vinadic 
acid, tlio reducing action of sulphur dioxide goes as far as VjO, only, 
but that ot zinc to V^O,. The difference in permanganate used for 
re-oxidation after reduction with sulphur dioxide and the second 
reiluctioii ivitli zinc is a measure for the amount of vanadium present. 

The soluliou is .saturated with .sulphur dioxide, a few c.c, of dilute 
sulphuric acid are added, and the liquid boiled in a curi’ent of carbon 
dioxide f^pe from stir. Whun all Iho sul}>liur lUoxide has been 
removed, tho llask cooled rapidly, aud the liijuid titiatod with 
jrtandard penuangaiiate until thecolour clianges from blue to yellowish- 
green ; tho liquid is then hoiited i*y 70— 80’\ ami tho titration con- 
tinued. The liquid is now j»asse<i through a column of amalganiiited 
x.inc conUined in a long Jones' redactor, being preceded by I'XIc.c. of 
hot dilute Lb-.' ,, sulphuric acid. After washing tlie zinc with lUO c.u. 
of the acid and theti with ‘JOO cm*, of water, the eouteiits of the 
receiving tla.sk (into which .some pure ferric .sul[ihate had been mtro- 
ductsi, and which ha.s i»cen kept cool) are iiii-xed with syrupy phos- 
phoric acid and titratetl with [wniiaugauate until the reaction is neAil/ 
at an einl : tho tomperaturo Ls then rui.sod to 7U — 60 and the titration 

..nntl».nnsi L DE K. 


Simul'tan&ouB Volumetric Estimation of Iron 
(in Ferro-Vanadiuml. T. Wahysski and B. Mdivam ( Aim . j' 
anal., 1908. 13, 210- 21 2).— Three to four grams of 
Hevcml tiines with introhydrochloric acid and nitric acid an 
to drynesH, and the residue is l>oiled with dilute nitric .i-cu an 
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If from ally silica. The filtrate is then evaporated with addition of 
1 liroi'en peroxide, and then again several times with sulphuric acid 
to expel the nitric acid. The mass is then dissolved in very dilute 

Inhuiic acid, and diluted to 500 c.c. ; 100 c.c. are taken for the 
estimation of the vanadic acid only by Bunsen and Mohr’s method 
^distillation with hydrochloric acid, collecting the distillate in potass- 
ilim iodide, and determining the, iodine liberated). Another 100 c.c. 
are then taken for the joint estimation of the ferric oxide and 
vanadic acid by the authors’ stannoas chloride method (compare this 
vol.^ ii, 836). L. de K. 

Estimation of Chromium as Silver Chromate. Frank A. 
Gooch and L. H. Weed {Amer. J. .S'ci., 1908, [iv], 26, 85 — 86 ; Zeitsch. 
aiiorg. Chem., 1908,59, 87 — 93). — Chromium in the state of chromate 
(ir dichroiiiate m.ay be accurately estimated by adding to the solution 
an excess of silver nitrate, then a slight e.vces.s of ammonia, and finally 
acetic acid to slightly acid reaction. The silver chromate is collected 
on a Gooch filter, washed tir,st with a dilute solution of silver nitrate 
to remove any .soluble impurities, and then with small portions of 
water, 20— 30 c.c. in all. The precipitate may be dried at 1.35°, or 
gently over a naked flame. L. de K. 

Estimation of Tungstic Acid and its Separation from other 
Substances by means of a Mixture of Chlorine and Sulphur 
Chloride, PaaNpois Boukion (Compl. rend., 1908, 146, 1102 — 1104). 
—It has been shown previously (Ahstr., 1904, ii, 341) that 
tungsten trioxide when heated strongly in a mixture of chlorine and 
sulphur chloride yields volatile oxychloi-ides, and the method now 
proposed is based on this reaction ; it i.s applicable to the estimation 
of tungsten trioxide in sodium tungstate, silicotungstic acid, ifec. A 
portion of the sample is placed in a porcelain or silica boat, and is 
then heated in a glass tube through which a current of chlorine con- 
taining a little sulphur chloride is passed. 'The volatile sabstances 
are collected in a receiver containing water, and, when the operation is 
at an end, the contents of the recoiver aro evaporated with nitric acid, 
heated to remove sulphuric acid, the residue is taken up with 
ammonium nitrate solution, and the tungsten trioxide is collected on a 
filter and weighed. If any of the oxychloride condenses on the sides 
of the glass tube, the latter may be rinsed with ammonia and the 
solution added to the content.s of the receiver. The silicji may he 
recovered by extracting the contents of the boat with water and 
weighing the residue. W. P. S. 

A New Method of Separation of Silica and Tungsten 
rnoxide. Edouard DEEAcqz (Compl. rend., 1908, 146, 

p, ^ 1320. Compare Absti., 1907, ii, 475; Mariguac, Ann. chim. 

1864, [iv], 3,9; Friedheim, Hendenson, and Pinagel, Abstr., 
f t ' r’ ’ Bourion, preceding abstract). — This is biased on the 
ac^sthat silica is unattacked, but tungsten trioxide is reduced by 
hr either to lower oxides or to the metal, and 

[ 'a e latter ate converted by chlorine into the volatile hexachloride 



738 


ABSTRACTS OF CHEMICAL PAPERS. 


or o.'cj'chlorides. The mixture of silica and tungsten tiioxidp 
tained in a boat is heated to redness in a current of hydrogen. U’?” 
the reduction is complete, the lumt is introduced into a glass tube 1 " 
BO as to admit of the condensation of volatile products, and heat d 
a current of dry chlorine. If the reduction has been complete and *!! 
the air has been expelled, a mixture of tungsten hexachloride and ■* 
tetrachloride is volatilised, otherwise the product consists of a mixt^^ 
of the red and yellow oxychloride.s. 

The receiver is washed out with dilute ammonia, and thetuno.t 
estimated in one of the known ways. The silica remains in the b* ? 
and should be quite white ; it sliould give no colour reaction w™ ’ 
fused with potmssium hydrogoii sulphate. “ 

The method is generally applicable to mixtures of two oxide,* ool 
one of which is reduced by hydrogen to a metal, forming ^iih chlorinj 
a volatile chloride. U y 

Tables for Converting Percentages of Alcohol by Volume 
into Percentages by Weight. A. Bi.o.nlkap (Bull .hs„c. 
AtitT. Diat-, 1908, 25, lOdd — lOf,)). -Ihe tables given show the 
weights of alcohol corresponding with volumes of alcohol a.s determined 
by Cay-Lussac'.s hydrometer in mixluros of alcohol and water contaiiiin" 
from ’l to lOO'b'of alcohol by volume at tiny tempcratuie hetweeS 
0’aiid3(P W.P.S, 


Estimation of Alcohol and Extract in Spirits by mea: 
- the Refractometer. JosErn IUce (J. ,'ioc. Vhm. Ind., 190j 
5.t7_04S). — A table is given showing the refractive indict 


r means of 

1908, 27, 

047 — 04t>). — A laoio IS given suotviug me leiiacuve indices ol 
mixtures of alcohol and water ronlaining from 1 to 100% of alcohol, 
the indices being given for each differenco of 1%. Using this table, it 
is [lossible to estimate the ((uantity of alcohol .and extract in a spirit 
The refractive index of the spirit is taken ,at a temperature of 15'5’, 
and also that of the liipiid obtained by evaporating 05 c.c, of the spirit 
almost to dryncs.s and ddutiug the residue to tiro originil volume, 
The difference belwern thc.so re.sulls is due to the alcohol .ind other 
volatile constitueuts, and the difference between the refractive index of 
the extract and that of water is due to the extractive matters con 
tained in the spirit. M . P. S, 

Messinger and Vortmann's Method of Estimating Phenols. 
Separation of Salicylic Acid. J. Hol-o.vllt (C^mjd. rad., mi 
146 HUS — 141)5).— The violeUred rom|>ound obtained by jlessmger 
and’Vortmaun (Ab.slr., l.SH'J, 1150) by the action “f “ 
iKitassium hydroxide on phenol, and formed in these authors raettoJ 
of e.*timating phenoMAbslr.. 1890, 1473), Js not » 
benzene, (.VH,1,0>I, but a mixture of ^ ^ ^ jg™ 309) J 

red sub.-taiire obtained by bauteinaiin {Annuleu, 1861, 12 , ^ 

siiowu ijy IK'ii/ingfr iiml KiiiuuioixT (Alistr., 

tetraiododiplieuylcnripiiiioiie. , y 

Similarly, the subsUnce obtained by Mes,smger 
from .salicylic acid is a mixture of the same ^ * 

IKitassium SrS.di-iialosalicylate. Tho extreme msolubiht) i 
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inn’s red substance furnishes a mean.s of estimating and separating 
" licvlie acid. For example, a mixture of 01 gram of salicylic 
acid an<3 gram of cinnamic acid is dissolved in 50 c.c. of water and 
1 gram of sodium carbonate. Excess of iodine is added, the whole 
heated on the water-bath for twenty minutes, and finally boiled for 
ten minutes under reflux, iodine being added from time to time 
to ensure excess being present. The latter is removed by sodium 
sulphite, and the precipitate collected on a Gooch crucible. The 
weight multiplied by 138/344 gives the weight of .salicylic acid. 

Lautemann's red substance is produced by the action of iodine 
on .a solution of 2 ; 4 : 6-tri-iodophenol in sodium carbonate. 

J. C. C. 

Estimation of Orcinol in Orchella “ Weed.” Henry Edgar 
Watt (J- Soa. Ghem. Iml., 1908, 27, 612).— The following method of 
estimating orcinol in Orchella weed (the name usually given to the 
lichen Rooella tinctoria) is given. Two grams of the powdered lichen 
are mixed in a mortar with 2 grams of sodium carbonate, and water 
is then added gradually until the mixture ha.s a volume of 100 c.c. 
After being stirred occasionally for twenty minutes, the mixture 
is poured on a Alter, and 50 c.c. of the filtrate are treated with 
an excess of standardised sodium hypochlorite solution. An excess 
of arsenious acid solution is immediately added, and the exces.s 
is titrated back with sodium hypochlorite solution, using as indicator 
starch-iodide solution acidified with acetic acid. The sodium hypo- 
chlorite solution must be standardised on pure orcinol. Four samples 
of orchella weed from the Seychelles were found to contain 11’5%, 
S‘8%, and 9'3% of orcinol respectively. In addition to the 
instantaneous reaction between orcinol and sodium hypochlorite on 
which the above method is based, a secondary and slower reaction 
appears to take place, and is not completed within twenty-four 
hours. >7. P. S. 

Estimation of Sugar. Ivar Bang (BioAem. Zeitsch., 1908, 11, 
538 — 540). — Further details of the author's method are given, and 
Jessen-Hansen’s remarks on the theory of the reaction criticised. 

W. D. H. 

Detection of Dextrose in Urine. Andreas Otto {Pltarm. 
Weekblad, 1908, 45, 809 — 813). — Kowarsky’s phenylhydrazine test 
*nay be recommended, but the precipitate should be recrystallised from 
alcohol in order to obtain the typical crystalline form of the glucosazone ; 
a slight excess of acetic acid does not influence the result. A rapid 
trystallisation does not affect the nature or the size of the crystals. 
Two minutes boiling with the reagent is not necessary, although 
pesirable ; addition of sodium chloride is not always necessary. The 
Reaction with alkaline bismuth solution (Nylander’s test) is accelerated 
pn rendered more delicate by adding a few drops of platinic chloride, 
pu atlcmpts to make this a quantitative process by measuring the 
P vpo of the precipitate utterly failed, although there is no doubt 
ps 0 the complete elimination of the dextrose. The addition of 
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platinie chloride is particularly of service if the phosph.Ttes hav 
been removed previously. ® 

The ordinary Fehling test for sugar is not influenced by nl t ■ 
chloride. j; 


Detection of Sucrose. M. E.«manuel Pozzi-Escot (£;,;( i 
chini. Suer. Dist.y 1908, 25, 1078). — A portion (d tlie solution unT^ 
examination is placed in .a test-tube, .and about 10 c.c, of coneentmt*! 
sulphuric acid are then introduced, the test-tube being inclined t 
that the two liquids do not ini.v. If sucrose is present, a coloured 
ring appears at the junction of the liqtiid.s ; the ring is veil below and 
yellow above. The test will detect the presence of 0 00005 grani of 
sucrose. The reaction i.s al.so given by other carbohydrates, bm 
most sensitive in the caso of sucrose. \y p g 


Detection of Glycuronic Acid by B. ToUens' Method in Human 
Urine. K.vkl Toi.i.kxs {Zdtsch. phi/ml. CItevi., 11)08, 56, 115-iic 
Compare 11. Tollens, thi-s vol., ii, G39). — To 5 c.c. of urine, 0-5 o.p, of 
a l‘\', alcoholic solution of naiihtharesorcinol and 5 c.c. of IivdrochloiiB 
acid (D 1'19) are added ; the solution is boiled for cue iii'inute over 
a small flame, left for four minutes, cooled, and ejctracted mtli 
other. When glycuronic arid is present, llio ether is coloured 
intensely blue, and when c.vainincd speclroscopicalh', shows a band 
near the sodium litre. G.B. 


Estimation of Tartaric Acid in Argol and Wine Lees, 
M. E.mma.vi'ei. Pozzi-Kscot {Conipt. rend., 1908, 146, 1031—103!; 
Ann. cUini. aiuil., 1908, 13, 966 — 969; JSull. Soc. chint. l]elp,\M, 
22, 918 — 921 ; JSutl. Aisoc. chim. Suer. Dirt., 1908, 25, 961—96?). 
The method proposed dopend.s on the insolubility of barium tar- 
trate in alcohol, and on the solubility of barium hromido in this 
medium. A weighed qu.antity of about 1 gram of the sample is 
treated with an e.xce.ss of |K)tassi>im carbon.alo solution, and the inistiire 
is boiled ami diluted to a volume of 100 c.c. Twenty-five c.c. of this 
solution are acidilied with hydrochloric acid, boiled to remove carbon 
dioxide, and then rendered alkaline with aiunionia. ^Forty c.c, of 
.VjlO alcoholic .'••olution of harium hromide and about To c.c, of 95"o 
.alcohol are added, the mi.vturo i.s stirred, and the precipitate, oori- 
si.sling of barium Urtrate, is collected ou a filter aud wa.shed mth 
alcohol. 'I'lie precipitate may then be converted into barium .siilplate 
and weighed as .such, the tartrate being calculated Irom the weigr o 
,-ulphate found, or the exces.s of b.arium Iromido may be estimated m 
the filtrate. For this purpo.se, the filtrate is dilutoi »iti t i 
ammonium oxalate is addeii, tlie harium oxalate is collet o ' 

wa.shed with dilute ammonia, then deconqKOsed "6 “ 

sulphuric acid, ami the oxalic acid in the I'Clution ' ™ 
potassium permangauato solution. Ihe difleromo ’ ^ 

(juantity of barium bromide added and that found a.s o ‘ p ^ 
filtrate is oi|uivalent to the tartaric acid in the saioplo. 
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w- fositv and Lubrication. CirAitr-ES F. Mabery and J. Howard 
M TMEWS J. Amer. Chum. Soc., 1908, 30, 992-1001).— The Tiscoeity 
f Vibricating oils is u-sually regarded as a .standard of quality, but 
* h blv (loe.s'not afford a trustworthy indication of the comparative 
ability of od® differing widely in composition. If the viscosity 
. 'istantis supplemented by chemical data and frictional durability 
tests it may “O doubt he depended on as giving accurate information 
for commercial purposes. A large number of hydrocarbons obtained 
, , fractional di-stillation of petroleum have been examined, and a 
siies of frictional tests have been carried out with them in comparison 
with castor, sperm, and rape oils. 

Tho lubricating value depend.s on the temperature reached during 
the frictional te.st, the degree of friction, and the time for which the 
oil continues to lubricate. The durability of the individual hydro- 
carbons increa.ses with decrease in hydrogen, and in a similar ratio to 
tlieincrease in .specific viscosity. A hydrocarbon of the series C„Hj„ 
was found to bo more efficient in reducing friction than castor, sperm, 
or rape oil. It was equal to sperm oil in temperature and coefficient 
of friction, and superior to castor and rape oils in durability. 

With regard to the comparative value of tho various ser ies of hydro- 
carbons ii' petroleum from which lubricating oils are prepared, those of 
the CnHjii+j series havea low lubricating value. Lubricating oils from 
Pennsylvania petroleum consi.st chiefly of the C„Hj„ and C„H 2 .„_j 
series, whilst those from the heavier oils are composed largely of 
hydrocarbons of the C„Hj„_ 2 aDd C„If 2 „_^ series. 

Comparative examination of distillates from South -American and 
Pennsylvania petroleums has shown that neither sp. gr. nor b. p. can 
be depended on as indicating the lubricating value unless the source 
of the oil is known. 

i Nothing is at present known as to the constitution of the series of 
Ihydrocarbons^in lubricating oils. PI. G. 


Analysis of Hyposulphites and their Compounds with 
Formaldehyde. W. F. Greaves (J. Soc. Dyers, 1908, 24, 195 — 196). 
— i’or the estimation of formaldehyde in the formaldehyde compound 
if sodium hyposulphite, the method described by Cro.ss, in which the 
lompound is heated with chromic acid, is recommended as being trust- 
rorthy. A Lunge's nitrometer is employed for measuring the carbon 
lioxide produced. The inner tube of a Lunge bottle i.s filled with 
c.c. of cold saturated chromic acid solution, and 10 c.c. of a 10% 
olution of the compound under examination are placed in the part of 
he bottle surrounding the tube. The bottle is then connected with the 
Urometer, the contents of the bottle are mixed and gently heated 
ntil the mixture just boils, the bottle is next cooled by placing it in 
>ld water, and, at the end of one hour, the volume of the carbon 
loxide i.s read off, the usual corrections for temperature, pressure, itc., 
ling made. The method described by Knecht and Hibbert (Abstr., 
'97, ii, 907) for the estimation of sodium hyposulphite can be applied 
I the analysis of hyposulphite compounds which are not decomposed 
water. p g 
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Folin’s Method for Separating Acetone and Acetoacpf 
Acid in Urine. T. Stuart Hart (J. lliol. Cliem., 1008, 4, 473^ 
Compare Abstr.,1907, ii, 588).— FoHn’s method was fontij toben-a'/' 
able one. In cases where acetone is excreted, the amount is far ' 
constant than that of acotoacetic acid. If the tobd amount of r 
two substances iucr<ase.s, the increase is largely due to the acetoacetie 
acid. W. D. H. 


Separation of Ammonia and Amines by means of Boilin? 
Absolute Alcohol. Jea\ Bertheaume (Compi. rtihl, 1908 14 I 
1215— 1217 ; J. r/iitrm. Chhii., 1908, 28, 8 — 13. Compare Jarrv' 
Abstr., 1899, ii, 738; Brochet and Cambier, Bull Soc. chim' 
[iii], ' 13, 533).— In order to determine the trustworthinoss of the 
method of separating amino hydrochlorides by means of boiliiis 
absolute alcohol, the author has determined the sohibiHties of 
methylamine hydxochloride, ammonium chloride, ami a mixture oi 
the two in this solvent. The amine hydrochloride was prepared 
from bromoacetamide, and piirilied from ammonia by yellow mercuric 
oxide. 

The quantities of the salts dissolved soparalidy were determineil bp 
evaporation of the solutions and desiccation at 110'; in I lie case of the 
mixture of the two salts, l-’raia;oi.s’ method of an.ily.sis (.Vbstr., 190i, 
ii, 503) was employed. The Values ohtaincil were : 


100 

100 

100 

100 

100 


vrams absolute alcohol at 82" dis.solve 2301 grams XII.lIoCl, 

® -o - J.-i-JO. vw ,<i 


78 5 

, 1 •.'■38 „ 

.N’HrCI, 

it 

, (1773 ,, 

NlirCl. 

^'1 

1 2,vn „ 

.\TL9feCl aud 

” ) 2-2fiS „ 

Nil, 01, 


1 'V'l „ 

NU,|.MeCl .and 

■’ 1 005 „ 

Xll'Cl 


From these results, it is ohvlous tli;\t the soluljilitv of each i-iilt 
ill Imiling alcohol is increased in the p.re.sence of the other, that when 
a mixture of metliyiamino and ammonium liydroclilorides is cxtrntW 
with boiling alcohol the two salts are dissolveii in Ore pniportion 11,1, 
and that on cmding to O' the solution dcposit.s llilG grams ot 
ammonium chloride per 19 grams of methylaimue hydrochkiJe, 
that i.s, a mixture .•nntaining of Iho latter salt. 

Kmploviiig b'ranceis' nietlio.1 of analysi.s, the author find> ) 
if a s.atimated aqueous .solution of P'*™ 

s.aturated with ammonium ehlonde at lo , the P'”' ^ e? crystals 
eva|siration contains 9'2 t, of Urn latter salt ; U) t 
lirst! deposited by a boiling alcolndm solution of “p,., 

crude uiethylamiiie hydrtK-hlori.le rontam „,cth)i 

chloride, ami (3) that a s.aturatod solution of am m, j 

amine hydrochlorides in boiling ab-solute alcohol deposits, 
crvstals containing H o-., of ammonium -•I''"""'. ammouiu... 

These results are contrary to the general opm cf 

chloride is in.solnhle in saturated aqueous or ale, I 
methylamine hydrochloride. 
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The conclusion is drawn that the method of separation is of very 
little use. E- H. 

A Rapid and Delicate Method of Detecting Bile-pigments in 
Urine. William Wacadie {Pharr, i. J., 1908, [iv], 28, 68(5).— A 
uiod^cation of Gmelins test. The urate precipitate, produced by 
adJing a siiturated solution of calcium chloride to the faintly acid 
urine, contains the bile-pigmetits ; it i.s dissolved in a mixture of 
1 part of hydrochloric acid (D 1'16) and 3 parts of alcohol, and while 
still ia the centrifuge-tube, 5 — 6 drops of nitric acid, D 1-42, are 
.tddcd. G. B. 

Proposed Method for the Routine Valuation of Diastase 
Preparations. William A. Johxsox (J. Amer. CJism. Soc., 1908, 
SO, 798 — 805).— Commercial potato-starch is washed, pressed dry, 
and dried gradually finally at 80°. The remaining water, generally 
about 10%, is then estimated. Other starches .should not be employed. 
.1 quantity corresponding with 20 grams of anhydrous starch is then 
stirred with 100 c.c. of water, and poured into a dask containing 
600 c,c. of boiling water ; the boiling is continued for ten minutes, 
and hot water is added up to 1000 grams. 

Fifty grams of the starch solution are weighed out into a series of 
flasks kept at 40°. To each are added increasing portions of the 
dhastase solution (for instance, liquid malt ten times diluted). After 
ten minutes each bottle is tesW for free starch with dilute iodine 
solution. This then gives an idea of the strength of the diastase 
product, a.s it shows how much is wanted to convert the starch into 
dextrin and sugar in a given time. The operation is then repeated, 
using double the quantities of starch solution and diastase solution. 
As a check, the sugar formed may be estimated. L. de K. 


Colorimetric Method Applicable to both Peptic and Tryptic 
Enzymes. Herdebt E. Roaf {Bio Chevi. J.. 1908, 3, 188—192).— 
Griitzner s method of estimating the rate of proteolysis by the amount 
of earmin liberated from tibrin stained with that pigment has the 
disadvantage that it is only applicable to enzymes which, like pepsiq, 
act in i(n acid medium ; if u.sed for trypsin, the dye is liberated by the 
alzah employed. Congo-red may be substituted for earmin, and 
urin stained with it may be used for both peptic and tryptic 
ferments. xy t\ tx 


Ferments and Anti-ferments. VII. Detection of Trypsin. 
AIaktix Jacoby {Biochem. Zeitsch., 1908, 10, 229—231. Compare 
; . ’ *> 236). — A solution of ricin or a suspension of 

estm remains cloudy in the absence of trypsin, and becomes clear 
i aen trypsin is present in an alkaline medium. W. D. H. 


Suchting’s Method for Estimating Acidity of Soils 
tiaoke'-''"’ (•^- pr. CU,a., 1908. [ii], 77, 489-497).-In 

assume for estimating soil acidity (Abstr., 1908, ii, 103), it is 

3. no acid is produced duriog the four hoars required for 
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the determination. It is pointed out that, whilst under ii.atnrj| 
conditions the production of acids in the soil is checked when the 
acidity reaches a certain limit, the soil water is greatly diluted in the 
process referred to, and conditions are thus produced which are 
farourable to increased decomposition of the organic matter ; the 
error is further increased by addition of calcium carbonate. Suclidno’, 
modification (this vol., ii, 231) has the adrantage that tbe*time 
required is reduced to about half ; nevertheless, it yield.i rcsiih, 
which may be tar too high. A peaty sand, for exanifde, showed at 
amount of acid corresponding with l-44'\, HCl in the soil water, 
which is fifty to sixty times the amount in which it is pos.?ihle for 

roots to live. _ 

Correct results can only be obtained under conditions or sterilisatior., 

'X. 11. J.M. 

Separation of Clay in the Estimation of Humus. C, 
Mooebs and H. H. Ha,mi*ton- {/. Aiimr. Cliem. -S'oe,, 190S, 30, 

gQ5 SOT). — Determinations of the humus by evaporating the 

auimoniacal extract to dryness on a water-bath, so a.s to coagulate tut 
clay, redis-solving iu 4k. ammonia, aud filtering, show.s tliat this method 
gives more uniform results than direct filtration through a Pasteur. 
Chamberland filter, which give.s low results, chietiy owing to loss of 
humu.s in the filter. Peter and .\veritt’s method {Keniucky m. Bil. 
No P26, (13—126), in which a factor is employed for correcting k 
loss in the clayey re.-idue. was also tVimd to he im.salisfactoiy : die 
results were not concordant, and the factor (10",) too low for the soils 

e.xamineil . ., , , 

A mirnber of determinations of humus in ,-oll.s limed three yeiu- 
previously, ami in the unlimeil soils, showed th.at the small differer.ws 
due to lime can be detected by the evaporation method Jesciioel 

1 K. H, J, 

above. 


The Action of Heat on the Lecithin Phosphoric Acid Coe. 
tained in Pastry. 4V. Llowto {ZeiUc/,. L'emtssw.. llWo, IS, 
663— 680).— It is shown that ‘a considerable decrease m the amount 
of lei'ithin-phosphoric .acid present in pa.stry 
latter is heated for some time at a temperature of lU- . the o ■ 
particularly marked in samples coiilaining but lilt e 
may amount to as much a.s 4h",„ calculated on t le qu. _ 
befme the heating. The decre.ase is not Jne o 
phosphorus compound.^, but to a portion of the ‘“it'im he i « 
iusolulde in the solvents employed m the estimation 
phosphoric acid. Tl.o total amount of pho.sphorK .a - , 

^fter as before the heating. A small « reuse m the^ 
lecilhic-phosphonc acid was also noticed when ' of the 

for a few months. The author finds that praetn.i 
leeitiiiii-pliosphoric acid may Im obtained in --o « j oontinued 
pastry three times with .absolute alcohol, the bo.lmg ^ ^ 

for twenty miiuiles each lime. 
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Magfnetic and Electric Double Refraction of Nitrobenzene. 
Variation with Wave-length. A. Cotton and Henri Mouton 
(Compt. rend., 1908, 147, 193 — 195. Compare Abstr., 1907, ii, 727 ; 
tbi.s vol., ii, 2). — The dilferenee.s between the ordinary and extra- 
ordinary indices of refraction of nitrobenzene in the magnetic field 
increase regularly when the wave-length of the light diminishes, 
lleasurements have been made with the yellow, green, and indigo 
uercury lines, and with the C and F lines of hydrogen. Kerr’s pheno- 
iienon has been studied in the case of pure nitrobenzene, using small 
lilferenoes of potential, and it is found that the dispersion is the same 
n the case of electric as in the case of magnetic double refraction ; the 
emperature-ooefficient is also approximately the same for each. The 
ivo phenomena therefore appcivr to have a common origin, and this 
uay be sought in molecular orienUtiou. "W. 0. W. 


Speotruji of the Discharge from a Glowing Lime Cathode 
n Mercury Vapour. F. Hoktos (1',-oc. Camb. Vk'd. Soc., 1908, 14, 
lOl — 507). — The spectrum of the discharge between an electrically 
leateJ ehnelt cathotie and an aluminium anode e.xhihits five new 
ines, which are shown to he due to merciirv. The wave-lengths of 
he lines are 6912, 6715, 6232, 6121, and 6070. The fact that these 
lave not been described previously *is supposed to be due to their 
ibsenco from the ordinary arc or spark spectrum. 11. M. D. 


Spectra of the Calcium Flame. Gustave A. Hemsalech and 
,'HAUtES HE Wattevh.le (Compt. rend., 1908, 147, 188— 190).— A 
pectrophotographic study of the calcium flame obtained by the 
pparatus previously described (this vol., ii, 330). The spectra are 
ousiderably richer in lines than the flame spectra hitherto obtained, 
1 table is given .showing the wave-lengths of the lines and also their 
elative intensities when the spark is used in conjunction with air-gas, 
ir-liydrogen, oxygen-coal gas, and oxyhydrogeu flames, and also when 
lie lie IVatteville pulverisation method with an air-ga.s flame is 
uiployeii. 0. W, 


^Absorption Spectra of some Compounds obtained from 
yridine and Collidine. Joii.n E. Purvis (/Voc. Camb. Phil. Coc., 
l’>/i JJaker and Baly, Trans., 1907, 91, 

■ — 'c— Ihe absorption b-and of 3 : 5-dichloropyridine is found to be 
>sp ace towards the red end of the spectrum when compared with 
^ a aniount of the displacement and the persistence 

^le^ and are, however, sm.aller than has been found in the case of 
h E The.se effects are in agreement with previous 

" a ions relating U) the influence of the introduction of chlorine into 
I'yii'lme nucleus. 

VoLxoiv. ii. 
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The absorption band of collidine hydrochloride is also displa„i 
towards the red end relatively to that of the free base, and 
sistence of the band is increased by union with hydrochloric acid. 
Observations have also been made with the boptachlorolutidin- 
obtained by Sell and Foster from the enneachlorocollidine previou.L 
examined. Compared with that of the latter suhstauce, the absotptioo 
hand of heptachlorolutidine is displaced towards the red, and its pg,, 
sistence is considerably greater. H. M, D, 


Change of the Colour of Pluoreecence with the Solvent 
Heinrich l.Evand K. von Kngei.hari.t {Her., 1908, 41, 250<)_-25ii;) 

It has been observed repeatedly thatthe colour of lUioicsceucc depends on 
the nature of the solvent in which the lliiorescent sul.stauce is dissolved, 
Kehrmann and Massinger (Abalr., ISO’.’, 889) and Kauffmanu and 
Heisswenger’s investigations (Abstr., 1905, ii, 131) point to a relation 
between the colour of lluorescence and the dielectric constant of the 
solvent, whilst Stark (Ahstr., 190V, ii, 147) draws attention to the 
relation of lluoroscouce to selective absorption. Jlie pa-eseut authors 
have now studied the chauges iu the absorption spectra of fubstances 
with varying lUiorosconce when dissolved in various -solvents, the 
absorption curves being carried into the ultr.i-violet. As objects of 
study were chosen 5-aiiiino-2-phenyl-2 : 1 : S-benzolriuiflle, 

(Kehrmauu and Messiiiger, he. cit.), and dimethyluaphlheurliodiEe 
(Kauffmaiiu and lleisswenger, loc. cU.) in methylalooholic, ethyl- 
alcoholic. ethereal, chloroforui, ethyl acetate, and carbon disulphide 
volutions. Tlie results are tabulated and exjnes.ved in curves. 

It i.s found that with tlie benzotriaa.de, the rtuorescence change 
from blui.sh-green through blue to bluisli-violet, and the absorption a 
shifted towarvis the ultra-violet wlieii the base is <h-s.solved in alcohol, 
ether, and cliloroform in the order named. 'I'hat the solution m 
carbon disulphide is not lluorescenl is to be ascribed to the ormtion 
of an additive com;K).m./, m agreement with winch ’ 
snlutnui in carbon disnlpbuie is stab e towards l.gb v . - 
S.dntion.s in other solvents, especaally in chUnuitorni, a d 
,h.c-,nnl«osed on exposure to light, ) 

addition of acid.v, hot disappears only ... f ‘ ^ option 

hydrochloric nei.l; this change also .s expressed n, aa 
curve. It is luobable that the l.ydroohlonde llumcsces 

"thh the eurhodi.ie base, also, the colourof 
with the shifting of Ihe ab.vorptloii . froffl 

order of s.dve.Tls : ahohol. chloroform, ethyl aceUtc, ette. ^ 
reddish yellow tlirough yellowi.sh-gieen toyello". 

Fluorescence and Photo-electric 
Substances, .Ioii.vsnes Stakk and -.I 'np - tliisrol„i>; 

190.S, 9, 411—495. I.'oiiipare Ab-vtr., 1J9<, 'b ’ _ of 

ja.sp— The aulhois have made experiments on > ‘ o 
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bstances to ascertain the relationship between fluorescence, on the 
* ' hand and the nature of the banded absorption spectrum and the 
Xto-elcctric effect, on the other 

^ Benzene and derivatives of it containing no other chromophorio 
„ ouo exhibit fluorescence bands which, like the corresponding 
?Lorption bands, decrease in intensity with_ increasing wave-length. 
The fluorescence spectrum of benzene is situated in the region of 
smallest wave-lengths, substitution of one or more hydrogen atoms 
fading to a displacement of the .spectrum towards greater wave- 
lenvths The same phenomenon is met with in the case of condensed 
or coupled ring compounds. The displacement produced by successive 
'ubstitution shows a gradual decrca.s6. Of the various substituting 
croups investigated, the methyl group produces the least displacement 
and the amino-group the greatest. The fluorescence spectrum of 
benzene, naphthalene, anthracene, phenanthrene, and certain other 
aromatic hydrocarbons consists of .several di.stinct bauds, but if 
iivdrogen in the ring is substituted by another element or group, or if 
tivo benzene rings are coupled by other atoms than carbon and 
hydrogen, a oontiuuoiis spectrum is obtained. Substances containing 
a chromophorio group, but not a benzene ring, do not exhibit 
fluorescence. 

As a result of the examination of the photo-electric properties, the 
coiicliisiou is drawn that substances which fluoresce are also pboto- 
electrically active. The greater the photo-electric effect the more 
intense is the fluorescence. Quinine sulphate is an exception, and it 
is suggested that this is due to a difference in the constitution of the 
solid and the dissolved substance. 

The fluorescence of benzene derivatives containing another ebromo- 
phoric group has been examined. The behaviour of these can be 
anticipated from that of the two .simpler classe-s of substances. 

An explanation of the phenomena of fluorescence and of photo- 
electric activity is given in terms of the electronic theory discussed in 
the authors’ previous papers. H. JI. D. 

A Case of Anomalous Rotatory Dispersion. Application of 
Measurements of Rotatory Dispersion to the Study of the 
Composition of Oil of Turpentine. Ecoi;xE D.ihmois (Compt. 
rend., I'JOS, 147, 195 — 197). — French Imvorotatory turpentine has 
practically constant properties, and probably contains 7-pineue. Other 
oils are usually dextrorotatory, and probably contain d-pinene. The 
rotatory dispersion of certain iajvo- and dextro-oils h.as been studied, 
and it is found that the dispersion is normal, but varies with the oil 
examined. Certain mixtures of dextro- and lievo-oils, however, 
exhibit anomalous dispersion, the results not being in accordance with 
those calculated from Riot's law of mixtures. These mixtures can, 
moreover, be produced by distillation of any dextro-oil, by stopping 
the operation at the right point. The conclusion is drawn that the 
two dextro- and laivo-oils are not chemically homogeneous. Crystal- 
Aisable Z-pinene ha.s been isolated from the Isevo-oil. The dextro-oil 
j probably contains d-pinene together with an unknown substance 
I having less dispersive power than f-pinene. W. 0. 4\’. 

51—2 



ABSTRACTS OF CHEMICAL PAPERS. 


Tribolumineaoence of Racemic Compotmiis. Diisiup; Qej,., 
{Compt. rend., 1908, 147, 11—15. Compare Tschiigaeff, A,b.tt 
1905, ii, 132).— A number of d- and 1-tartrates and the 
racemates have been examined with the object of te.sting Tschiicraet’! 
theory, that when the two active forms are tribohimine,fent the 
racemic compound is not. In confirmation of the theory, the author 
finds that 1-tartaric acid, like the dextro-inodificatioii, is triboln 
luinescent and racemic acid is not. Uextro- and lievo-potassiim 
tartrates and potassium racemate, and d- and laminoiiim,, tartrate; 
and ammonium racemate, obey the rule, as also does the double 
racemate of .sodium and potassium, the constituent.s of which are 
both triboluminoscent. Contrary to Tschuj'aeff'.s statement, acid 
potas.sium racemate is tribolumineseent as well as the acid potassium 
lartrate.s. 

The following .substances are all tribolumineseent and contiarv 
to Tschugaeif s theory ; the normal tartrates and racemates of 
rubidium, sodium, and thalUuiu ; the acid tartrates and i.aeemates of 
ammonium, jiotassiuiu, rubidium, sodium, and thallimn, and the double 
racemates of ammonium-lithium, antimonyl-potas.siuin, ctcsiiim- 
lithium, lithium potassium, liihium-nibidium, lithium-sodium, lithium, 
tliallium, I ubisliuiu-sodium, sodium-thallium. Lithium racemate is 
tribolumineseent. but the lithium tactrates could only he obtained in 
a mm crystalliue condition, and appeared to give no liglit when 
crushed. 

The d- .and Tt.iihrates nncl the r.acemate.s of (piinine, strychnine, 
and hnicine, and the acid d- and /-tartrates and acid racemates of 
eiiKlionine, .strychnine, and brucine, are all cry.stalline substances 
exhibiting iiiboluiuine.sceiice. 

There are only six authentic cases in favour of T-cliugaef's 
rule as compared' witli a huge miiubcr in opposition to it, b'o 
oeiieial teialion can be detected between luoh-cular symmetiT and 

. 1‘ T f* 

tribolumlIle^^.•onet^ 

Thermodynamic Treatment of Photochemical Processes, 
Fun/. bVnic.KUT {Zr-ilxeh. ;./,;/si/u/. (7, cm., 63, 453 -W);,- 

Vaii.uis formuhe are deduced by the author, and their Iwaniig on ik 
uxiciniieiit.ii re.-uU.s outaim-d bv Luther and Ueigert (.Vlnti., ISliJ, 
,i 7.'5) are discuss, -.i. He reaches the result that iii the system 
aiithr..c.M:e-di,,nthracene the em-igy which is cheum-a ly utilis j m 
unit tim,- IS in all ca-s.-s practically prupurtiouai h; tlie light absoki 
bv the ai,thra,-ei„.. If this is accepted, then it “ 

b..si; alone to interpret all the exia-nmcn tal r ^ 

„l,.,..v..d- hv LotI.er r.mi Weigert. The ele.UiKheiiuc.d tkoi) 

lecen.ly propoui.de.l by I’.yk '(this voL, li, o.)9) 




EmiBBion of Electricity from the mI- 

Radium. Wh-I.ivm I U-.ink (.l-mr. 7. ■ m., ' ’ t bs been 

The rate of .lecay of the induced aetivity f ' , , 


The rate ol decay ot ine o,o,ueo fiurifo ^ 

i*y UH-a-'irrmt'iiU of th« »iu;iiitity f e 
the a and /I .ays instead of the ions produced by these. 
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activity was deposited on the surface of a small metallic cylinder, 
which, during the electrical measurements, was supported co-axially 
inside a tube of the same metal in such a way that the distance 
between the_ outer surface of the cylinder and the inner surface of the 
tube only amounted to 0'44 mm. The current flow between the 
cylinder and the tubo was measured hy means of a quadrant 

eiecti'ometer. 

The decay curves obtained in this way do not coincide with the 
curve, s corresponding with the diminution of the ionisation, and this 
is attributed to the emission of negative rays by radium-,B. From the 
variation of the rate of discharge with the time, the conclu.'-ion 
i.s drawn tha.t the same quantity of electricity is discharged when 
radiiim-yi changes into radium-C .as when radiiim-C changes into 
radium-/l. 

In a magnetic field parallel to the active surface, or an electrical field 
normal to the surface, the rate of discharge i.s altered ; the ma<rnitude 
of the observed effects is what would be e.xpected if the charge were 
curried by electrons moving with velocities, normal to the active 
furface, of, or le.s.s than, 4 x 10* cm.s. per second. 

The number of ions produced by the a-ravs in air is le.s.s than 9000 
times, and probably les.s than 3000 times the number of fl-parlicle.s 
emitted by the active deposit in the same time. Assuming that each 
a-particio from r.adium-C produces 180,000 ions, it follows that at 
least 20, and probably more than 50, electrons are emitted from an 
active (bras.s) surface for every a-particle which is expelled from 
radium-C'. 

The experimonts also show that the ionisation caused by radium- « 
and radmm-(7 in the air in the immediate neighbourhood of the active 
Eiii'iace is approximately the same. If :\i |) 


Coefflcient of Absorption of Radioactive Emanations in 

Quim., 

■ elAim for priority (compare Kofler, this vol , 

W. A. D. 

Photographic Impressions Produced by Radium 

Emanation .lose JIuxoz del Castillo and Fal-.sti.n-o Diaz de Rada 
/'IS. CW, 1908, 6, 322-323).-Radioactive solutions having 
radi'o.rianh' ° 'n good 

not allict the plite! ”■ do 

an? N™ Swedigii Spring Waters. Hualnab Sjogbex 

centril nnTi examined about .-^ixty spring waters from’ 

pv e of -kience of the 

examined tere T*.e samples of sea-water 

sp'ing water o'" ^he degree of activity of a 

waterlind on thfd ^i® cliaracter and quantity of the 

u the depth of the spring. In some waters the emanation 
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is found to be more abundant in winter than in summer, x cW 
connexion exists between the radioactivity and geological character o*f 
a well, water from the granite showing the highest .and that from 
sedimentary rocks the lowest activity. In all cases, the radioactivitv 
observed was found to correspond with that of radium. The ochre 
deposited by some of the springs exhibits slight radioactivity, but the 
mud deposits are qviite inactive. T, jj p 

Radioactivity of the Waters of Lerez. .Josf; 

C.^sTiLLO (Anal. Fis. Quim., 1908, 6, 237 — 242). — An iuve.etigation 
of the rate of decay of the radioactivity of the higlily active waters of 
Lerez (compare Abstr., 1907, ii, 218). Ihe initial activity probably 
exceeds 10,000 volts per hour per litre, and diminishes .according to an 
exponential equation similar to that characteristic of railimn; 
about lifty days, however, a nearly constant residual radioactivity of 
about 20 volts is reached. It is probable that the radium oinanatiun 
is responsible for the greater part of the radioactivity of these waters, 
but some other active substance is also present. W. A, p, ' 

Radioactivity of Waters of Agaete (Canary Islandsl. 
F.vusti.vo Iti.az DE Hak.v (.Imi/. Fn. Quint., 1908, 6, 242—243).- 
Tiie chalybeate w.ater of the tbennal springs of Agaete has a 
temperature of 25' and is decidedly radioactive, one sample having an 
activity of 8 9 volts per hour per litre. W. A. I). 


Radioactivity of Water from Cuobo. Josh Mexoz ni 
C.ASTii.r.o Fij. Qnim., 1908, 6, 350).— Tlio water of the ban 

Koque spring, in the valk-y east of Cucho, provinc-e of Burgos, oontiiins 
hydrogen sulphide, and has a temperature of 15 ' and an initial aetirity 
of about 74 volts per liour per litre. W. A. D, 


Radioactivity of Mud from the Bathe of Fitero Viejo, 
F.w.sti.vu Iti.AZ t'K IIada {Anal. Fix. (Jniin., 1908, 6, 344— 3311),— 
From the character of the ridioactivity of the mud. it is concluded 
that radium is piro.sent p.vrtly in ti form soluble in hydrochloiic acid aud 
partly in an iu.soluble form*. Tlioritim is entirely absent, but actinmiu 
may be pre.sent. 

Radioactivity of Potassium and other Alkali Metals, 
J U McI.k.vxax and W. T. Kennedy (I'hijukal. Aeitsc/u, 1/^,9, 
510-512.* Compare Abstr., 19(t7, ii, 217, 597).-l'he radioactivip 
of a large number of potassium .s.alts and of certain .salts 0 . soim , 
amm.mium, lithuMU, rul.idium, and calcumi ha.s been 
measuring the saturation current produced by the 
disM'ibuted in thin uniform layers on tue ^ ^ 

chamber. All the iH.ta.s.Mnm salts and rae-taUic poUs.' 

to bo r.ol, active, but when the activities are ■ ^ ,, 

..reeutages of .K.tas-ium in the varnms cimipmmL, n,™ 
obtained wliicli vary lu the ratio of one to th ....sioartivity is “ 

con.sidersth.it this precludes the [mssibility tha ■ i ^ (,ie 

normal profierly of the [)ota.s.siuiii atom. With P 

• iiirl /Vo/, l‘-‘08, [vij, )6, .3r;-3t'5, 
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sample of rock salt out of three examined, all the sodium .salts and 
metallic sodium were found to be inactive. Ammonium chloride was 
found to be slightly active, rubidium alum and cmsiurn chloride still 
less so, and the other salts showed no trace of activity. The activity 
of the salts other than those of the alkali metals is supposed to be 
due to traces of radioactive impurities. 

The activity of the potas.sium salts is unchanged on heating, and 
attempts to separate active impurities by electroly.sis, rocrystallisation, 
solution in ethyl ether, and by precipitation with ammonium carbonate 
gave no positive result. jy 

Nature of the y-Raya. .Joseph J. Tho.mso.'i (/Voc. Cmn}. Phil. 
*c., 1908, 14, 540).— Of the two view.s which have been advanced as 
to the nature of y-rays ; (1) that they are pulse.s of electromagnetic 
disturbance propagated through the ether : (2) that they are electrical 
doublets travelling with great velocity and possessing energy and 
momentum, it is pointed out that these approximate closely if it is 
supposed that the electromagnetic disturbance is distributed, not 
uniformly, but in patches over the wave-front. According to the 
pulse theory, the velocity of propagation of the rays should be equal 
to that of light, which is the case according to available experimental 
data. Barkla’s measurements of the polarisation of the secondary 
rays produced by the y-rays are also in accord with the pulse theory. 
By m6,ans of these two factors, it is possible to differentiate between 
the two theories. HMD 


Velocity of Secondary Cathode Rays from Cases. ,Jo.seph J 
Tiiomso.v {Proc. Camh. Phil. Soc., 1908, 14, 541— 545).— The blue 
pencil of cathode rays emanating froma Wehnelt cathode, on which 
the lime is confined to a small area, i.s surrounded by a blue haze. 
This is due to secondary rays produced by impact of the primary 
cathode rays against the gas molecules. It a piece of motal is 
inserted m the region occupied by the haze and the metal is negatively 
charged to a moderate potential, the negative particles of the haze are 
repelled and the metal is surrounded by a well-defined dark space. 
Experiments are described the object of which wa.s to determine the 
ditlerence of potential required to stop the negative particles. It is 
toimd that this potential difference is independent of the potential 
ol the primary discharge, indicating that the energy of the secondary 
rays is independent of that of the primary rays. This result is in 
agreement wRh the view that tho%ne./y il the secondary rap 
emitting them. The energy of the 
Tmiu n *■'’ “■•^tuie of the atoms 

vali.P aod dioxide give the same 

for the ^ by Fuchtbauer 

lor the secondary rays from metals. 

thevXcit'vif°!r‘‘'‘- tbe secondary rays, 
lelotity of these is calciilateil to be 3'7 x 10’ cms. per second 

n. M. n. 


Positive 

121-124. 


Electrona. Je.^n Becquekel (C'omnt. rend., 1908, 147 
Compare Abstr., 1907, ii, 421).-In order to justify the 
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suggestion that seyeral e.xperiments are best explained by 
the existence of free positive electrons, the author critically 
amines his results to see whether they are explainable on ^ny 
hypothesis. 

In the modified Crookes tube previously desciibed, tl,c | 
issuing through the hole in the principal cathode appeni.s to 
separated by a inagnetio field into (1) strongly deviateil cat!n)dc rav^ 
(negative electron.^) ; (2) canal rays (positive ions), whidn beinl 
presumably attracted by the cathode corpuscles, are sllglitU- deviated 
in the same direction; (3) rays which are strongly (levi,i,'(.,| 
opposite direction. The last arc supposed to coii.dst of positive 
electrons. 

The po.^itive charges (Jircefc Uiemselves towards a recoin] cathode 
which is ring-sli.aped, and having passed through, produce a phofpljoi' 
escence on a disk of willemite, although they are no longer leviable 
by a magnetic field. This pbosphoreseence i.s not due ti) the canal 
rays, whiadi have insulliciont penetrating jrower (o readi the willcndte, 
If' the willemite dish is brought near to tlio second cathode, a phtij. 
phorescciit patch due to canal rays can he seen di.dincl from that due 
to positive eloctrous. The foriner patch i.s pr.ictirally unati'ccled on 
bringing a luaguct near the sci’Oiid cathode, whereas tlie latter is 
notably displaced. The |.hnsplioiescent spot due In positive clcftroas 
is in respect of [losilion, intensity, and sliapc iudcpcmicnt of the 
distance of the willeliiitc from llio second cathode. Ilic spot due 
to canal vavs. riii the other liaiid, is scarcely perceptible imless tile 
willemite is (|nite m ar the second call ode and is negatively charged, 
■Mteration of tlu- electric tichl by bringing the band neiu the tnhe is 
sutlicifiil to ilisplace tile canal rays, whilst the iioain of positive 
ilectrmis, being apparently not eleeli ified, remains uiiallccti'd. 

Tlie positive deviable be.im cannot consist of ions, hi'ciuise lliese 
would be attracted by the. calliode stream in tlie oidiosite direction 
to tliat whieli the iH*ain in iiuestion aetiiaily takes, [he attractior 
would, however, be small, and as a matter of fact tlie canal rays 
are blit sliglilly devialeil along with the cathode slieain. 

Tho two iiiiiiges foriiiinl on Iho willemite are not due to canal rays 
eoiiig iiaitiv tliroiigli the ring eatliode amt partly loim.l it. In one 
vaeiimii tiiiie in which ibis was iKxssihle, the canal rays produced 
a phosphniesceiil imago "f the ling cathode on the willemite, but 
the other, a strong phosplmve.scent s]Hit, was always present as m . 

The deviahlo lav cannot consist of [lositive ieiis of low velocity, 
-ince positive ioms 'travelling "it h the same /v..l/./'. (tho canal loib) 
are already i.re.scnt, and are hardly deviable. Tlio f.ict tliul the beau 
ill tiiic.stion, afttM- lliruiigli tlie srcuini 

longer electrified, suggests tlial it is a eoml.nialioii I’""," , , 

with negative electrons. Higbi, linwever. las .s low n ■ < 

i;ncei, Ihbs, 17 , M) that .such .systems would, in a inagnctic Held, be 

j»:ir;»IN*l to tlu* linos of fom\ , f,imof 

Having failed to e.xplain tho phenomena by any lucogn c 
ladiation, tlu? author was led t-o con^idor the iJovui » ^ ‘h'J' 
oh'ctroiis liberated by the action of cathode ift)-'' i-]] 

jncchaniMii by which po.-itivo electrons aio lueia c 
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.|,nns they are graapeil at the centres of atoms, and are attracteil 
* Vl v- the atmosphere of cathode corpuscles. The negative electrons 
° 'a act like projectiles against the positive ions which constitute canal 


**Th« rapidity with which positive electrons di.sappear when they 
emeree from the atmosphere of negative elections is surprising. The 
heani beyond the second cathode must be a flux of neutral material 
formed when the positive electrons di,=appoar. The positive electrons 
inav then have re-combined with the ga.s in the tube, but if the 
isolation of two kinds of electrons can be .suppo.sed to constitute 
the complete disintegration of matter, a holder liypothesis is permissible, 
namely, that positive electrons combine directly with negative electrons, 
I.i'vin" rise perhaps, to hydrogen, which always appear.s in a Crookes 

^ “ K. J. C. 


tube. 


Ionised Gases. A. Blanc (Compt. rend., 1008, 147, 30 — 42). — 
The mobilities of positive and negative ions in mixtures of carbon 
dioxide with hydrogen or air in varying proportions have been 
measured by a modification of Kutherford’s alternating magnetic field 
method. It is found that the curve.s i-eprcsenting tho inverse of the 
mobility in term.s of the partial pres.sure of one of tlie gases in 
the mixture are in all ca.ses straight line.s. An erpiation is deduced 
theoretically connecting the ina.ss of an ion with its mobility and 
the moIecnl.li' composition of the mixed gase.s. From this it follows 
that if the effect of collisions between ions and molecule.s can be 
neglected, the ina.ss of an ion mu.st be of the same order as tho mass of 
.1 molecule. 

A positive or negative ion produced in carbon dioxide and travelling 
into air assumes the ordinary velocity of an ion produced in air. 

Tho author supposes that an ion con.sist.s of a cluster of molecules 
whieli are constantly interchanged with the molecules of the 
surrounding ga.s, A carbon dioxide ion entering air, speedily 
becomes transformed into an air ion, R. J, C. 


, Bose’s Phenomenon and the Laws of Contact Electrification. 
hnouAiin GuillaI'.me (Compt. rend., 1908, 147, 53 — 55, Compare 
Bose, J. Physique, 1902, iv, 1, 481). — The production of an E.il.F. 
when II metallic thread iramer.sed in an electrolyte i.s .sharply twisted 
and the appearance of fatigue in this phenomenon have been further 
investigated. 

If the wire is perfectly clean .and the electrolyte is without action 
on it, no E.M.F. can be obtained by twisting the metal. Metals 
like copper and zinc when immersed in the electrolyte become covered 
witli a thin, grey film. In such cases, twisting the wire produces 
.a jiotentkl difference which is independent of tho direction, but 
proportional to the angle of tor.sioii, A number of twists at sliort 
intervals produce a gradually diminishing elcctrilication. If a metal 
W’liieli is not superficially attacked by the liquid i.s covered with a 
thin, porous film, the same effects can be produced. Thus silver may 
“ ooated with its iodide, and platinum with gelatin or a burnt on film 
kuplin. 
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The phenomena pan be explained by Perrin’s rules of 
electrification (see following abstract), which enable the r i 
effects of various electrolytes to be calculated with consid ** k * 
accuracy. p j ^ ® 


The Bose-Quillaume Phenomenon and Contact El 
flcation. Jean Persin {Compt. rtud., 1908, 147, So—.jg) 
following explanation is given of the phenomena observe! bv n 
and by Guillaume (preceding abstract). When a wire covered i vt 
a thin, porous film is immersed in an electrolyte, the spocoy sh fi 
is electrified by contact along the whole of its enormous si f. ' 
The impregnating solution therefore contains an exces.s of ions cl th 
opposite sign. When the wire is sharply twisted, the slieath 
stretched, and a minute amount of the cliarged impregnatiev li d 
is squeezed out into the external solution, leaving behind an nxc-sr 


of electricity of the opposite sign, which gives rise to 

E.ilJ’. 


momentary 


The extent and sign of the potential difference is determined by 
the nature of the contact electrification between the material ot tbe 
film and the electrolyte, U* and OH’ ions produce strong positiye 
and negative effects, but are paralysed by multivalent ions of onritKiie 
sign. 

Kleotritication by torsion is analogous with electvilication by tiltiu, 
lion through a porous diaphragm. p, j p 


Conduction of Electricity by Metals and Amalgams, hxi 
Kixsky {ZtiUdi. KUktrochtm., 19()8, 14, 40(1— 410).— The experiniBtits 
were intended to test the question whether positively-cliarged ions 
t.ake any [>art in the transjrort of electricity through metals. Several 
copper and zinc cylinders with accurately-ground surfaces of contnet 
were placed in contact and 520( > ampere hours pa.^sed through them, but 
no change in weight could he detected ; iron and brass gave the same 
result, bb’ith silver ami copper plates, no change of weight occiineJ, 
and the silver wa.s quite free from cojiper iioth before and after the 
experiment, A large quantity of electricity was also p.assed through 
a tul)e ccintainiiig homogeneous harluiii aiualgaui ; after iho experiment, 
the barium wa.s fouud to be still quite evenly di.stributed tliroughont 
the tube. It appears, therefore, that positive ions take no pail in ths 
conduction of the current. T E- 


Relation between Current and Potential Difference in 
Solutione of Iodine in Potassium Iodide. Experiments with 
Bright Platinum Electrodes. Ehii:ii Hrusner (/eiisc/i. 

Chtm., 190,8, 63, 4,S7 — 506. Compare Ahslr., 1907, ii, 333).— TJ® 
e.\[)eriinents have been carried out in the same way as previ™./ 
described (loc. cit.). Except in the iieighfiouviiooil of the cat « i® 
limiting current, the values obtained for the polarisation .are, as a rii®i 
only a few milUvolt.s greater than those observed at jilatinmec eec 
trodes. The results obtained at tho uiiplatinised fl'-ictrodes may ^ 
expressed by the formula c = e„-b /(u., + f/.u’) (conqiare loc. 

J varies between 1 and 8, mostly between 2 and 5 i during one esp 
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jieiit, and generally also during a series of experiijients made succes 
gively in different solutions, q is fairly constant. 

It is possible that the excess of the polarisation observed at 
unplatinised electrodes over that found at platinised electrodes is due 
to a surface resistance caused by cathodic polarisation, a resistance 
ivhich vanishes as rapidly as it is produced. The excess, as far as 
can be seen, has nothing to do with chemical polarisation. J, 0. P. 

Thermodynamic Calculation of Electromotive Forces. 

Fkanz Halla (Zeittch. Ehklrodiem., 1908, 14, 411 414). Nernst’s 

theory of the relation between heat development and maximum work 
in reactions in condensed systems (Abstr., 1907, ii, 153) is tested 
for the case of the two reactions 2Ag + PbClj = Pb + 2AgCl and 
3Ag + Hg 3 Cl 2 = 2Hg + 2AgCl, using existing data. Satisfactory 
agreement is found between the requirements of the theory and the 
facts. 


Discharge Potentials of the Ions in Solutions of Alkali 
Alkyloxides. Giacomo Cabbara and Aldo Brixohknti (Gazzetla, 
1908 , 38, i, 698 — 708). — The anode potential curves of solutions of 
sodium methoxide in methyl alcohol and .sodium ethoxide in ethyl 
alcohol exhibit cbaracteri.stic points at 0-32— 0-34 volt, referred to the 
potential of the decinormal calomel electrode as zero. These values 
vhich differ so little in the two cases that they cannot be differen- 
tiated, represent the discharge potentials of the ions (OMe) and 
Similar close agreement exists between the heats of formation 
of the corresponding sodium salts, and it is probable that the tensions 
ol electrolytic decomposition of these salts are also nearly equal in 
value, Another less sharply marked point is shown by the anode 
potential curves between 0-60 and 0'65 volt ; it is possible that this 
corresponds with the discharge potential of anions of small quantities 
0 aldehydes or acids formed by the oxidising action of the platinised 
patimim in presence of air. The corresponding cathode potential 
curves exhibit a common characteristic point at 1-32 volts, which 
represents that of the sodium ion. * TUP 

stability of the Alternating Arc; a Function of the Atomic 
Weight of the Metallic Electrodes. Charles E. Guyb and 

'‘9-51)._It was shown in a recent 
LhlIo u “i ‘'bl) that the minimum potential required for 
of the Arn largely depends on the period of extinction 

author^' 1 - elucidate the results of the 

authois earlier rese.arches on short metallic arcs. 

alteration T" electrodes, period of 

aro increases re^ voltage required to establish a stable 

example witb 5“ “s ^ '^1'® electrodes. For 

sq. centimetre f l»“g and current density 0-04 ampere per 
“agnesium voltages required are; carbon, 640; 

eadmimn 72 'i • ’ “‘ckel, 850; copper, 870; silver, 900; 

eeplional’ case ’ as ^iadmium is an ex- 
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The period of alternation being 50, the arc is extinguJsijgj 
re-lighted 100 times every second. The voltage required to 
arc must be the greater the more rapidly the electrodes eonl 
extinction. Tho authors suppose that the cooling of the, eleetro/!'''' 
for the most part the result of radiation, which is almost indepe,jj* ' 
of the nature of the metal, llciire, as the .specilie heat is inverse] 
the atomic weight (Dulong and Petit), the higher the .itomic \vci„u 
the smaller the heat content of tho eleehrodes, the qiiiekot the eooli^i, 
and the higher tho voltage required to re-light the arc. 

It may also happen that electrons projected from the iiis'iindpsce 
cathode have a velocity which is higher tho higher the atomic ivei«u 
Tho two explanations aro not mntnally c.xcltisivo. p j ijl' ' 

Chemical Reactions in a Magnetic Field, tl. IlKii.siir 
Zeilsch., I'.lOsS, 9, old — .519). -The inlluence of a nnignetie lieM on the 
heat development which accompanies tho sohitiou of iion in hvhrp. 
chloric anil sulphuric acids has been examined. The apparatus 
employed con,sisted of an electromagnet with square pole-pieces 
between which a magnetic lield of intensity eqrral to 30tl0 G.ms.s conlii 
bo e.'tablislicil. Two silvered Dewar ve.esel.s, pai-ked in cotton-wool 
were placed betweerr tire jrolc-picces, and by means of a nickel copper 
thcrmo-olemerrt the dilTeroiice of U-rrrpreratirro botwovn the contents o! 
the two ve.s-els was read oil* at Ireqrrerrt intervals, itiry Dewar vessel 
served for the solrrtion proces.s, and the other acted as a hlank to elimi. 
riate, as far as possible, lerrriierat rrre dratrges rrot due to the passage ot 
iron into solutiorr, 

Tire p.stimalcd irccrtracy of tho mcasnrement of the ditforence letwcea 
the licit of solution with and wilhorrt .a magiretre field is 1 ,, anl to 
this c.vtcnt the e.xpi-rrrnental data lead to the curiclusiun that a 
magnetic tield has tro inlltrertcc on the amount of heat developed bv 
the solution of iron itr hydiocltloric or sitlphrrric acids. It is .shown 
that the ilifl'cicnces prcviorrsly obtained by Xicholls (Abdi',, 1S65, 
titlM are due to secoitd.ary rlistrrrbairces, aird that, although ithaslicen 
shown by Duhem ih.it (i.c .lcvclo|utrctrt of heat in a magnetic held 
slinnhi tluoriticallv la‘ less tliarr wilhurrt a lield, the ditference in 
riuestioir is too sitrall to be experittterrlally utcasrircii. 

I Ine ditTerence bi-twecir the I war [iroecs.scs is tlrat the r-atc of solution 
in a ru,r"iifMe tield is srrtaller'. arnl tlri.s i.s atlrihirtcd to the fact that 
the if..tt'’t.ar lirles do not, rcs|.or,d so i-eadrly to the meelianic.al diitnrb- 
ariee.s r esrriting frorrr lire evolrrtiorr of gas. The ,ir'Oteelioii ot the iron 
from the aetioir of the arid by tire elrloeide toriircd may also contribute 
to the slower rate of solritioii in the inagiictu: lield. 

with /.int* ^lu^w th;\t the heat change am 
solution are not iiitbienced by a magnetic lield. 

Relation between Magnetic and Chemical 
Complex Ferric Salts. 1’. I’.asoai. (Cuwpf. / j."„iut,ioiii 

.r,C 0,S).-Thf. magnetic sr.scepttbillltos per lit« 

of ferric conqiounils enntainiiig tiro s,anie wetg - 
have been detennimsl by the well known ^'*'1 ,jui 3 (i,troiii 
found that .a.s the cunditioii of the iron is moicam iw 
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riJinary (precipitable) ferric state, the.solutions become more and 
'"^rr^iamagnetic. The gradual addition of acid to ammoniacal ferric 
""rophosphate is accompanied by a corresponding increase in para- 
netism even before the solution has attjiined to the ordinary ferric 
mIoiu' Exre 3 .s of alkali, on the other hand, accentuates the dia- 

masnelism of ^ , 

t'eirimetaphosphate.s and fernpyrophosphates exhibit the pheno- 
menon of magnetic double refraction. H. J. C. 

Orientation of Crystals' by the Magnetic Field. Importance 
of Optical Properties of Mixed Liquids from the Point of 
View of Crystalline Symmetry. A. Corros and Hexsi Mouto-V 
Wompt. rend., 1908, 147, 51 — 53. Compare Abstr., 1900, ii, 140; 
1907 ii, 797).— The magnetic susceptibility of a crystal in various 
ilirection.s may be represented by an ellipsoid. Jitcctrical and optical 
properties are also repre.sented by ellipsoids. Although the relation 
bet'veou the ellipsoids cannot be generally slated, the elements of 
symmetry of the crystal belong to all three. Cry.st.alline fragments 
sii.speiided in a liquid in a metallic held will tend to set themselves 
with the long axis of their magnetic ellipsoid parallel to the Hoes of 
force. In an electric held, the long axis of the electric ellipsoid will 
set itself parallel to the lines of force. Crystals fall into two groups, 
according as the long .axes of their in.agnetic and electric ellipsoids 
coincide or not. If, as in the case of the unaxial system, the two long 
axes do not coincide, suspended crystals will be completely oriented 
by the application of electric and magnetic fields at right angles, and 
the liquid with its suspended crystals will be isotropic in the direction 
of one of the fields. Some information concerning the crystallographic 
properties of microscopic crystals can thus be obtained. 

The author combats the conclusion of Meslin {Compt. rend., 190S, 
146, 1305) that the orienUtion of a suspended crystal by a magnetic 
field can alter with variation in the permeability of the suspending 
liquid. K. J. C. 

Glass Thermostats for Higher Temperatures. H. W. Fisciiee 
and 0. Bobertao {Zeitsck. likktrochem., 1908, 14, 375 — 376). — For 
temperatures above 100”, a large glass beaker containing 10 litre.s of 
paraflia oil is used ; this is heated by a “ cryptol ” resistance enclo.sed 
n a glass tube. For temperatures below 100”, a glass vessel full of 
water is used ; a stream of hot water, from a reservoir at constant 
head, Hows into the vessel through a copper spiral he.-iteil by a ga,s 
hame, which is regulated by an ordinary regulator. T. E. 

Density and Latent Heat of Fusion of Ice, and the Mole- 
cular Depression of the Freezing Point in Aqueous Solutions. 
'T- A. Eoth [Zeilsch. pthysilad. Vheni., 1908, 63, 441— 44G). A 
ci'itifal review of the determinations of the.se constant.s recorded by 
various workers. The author considers the following to be the most 
probable values : for the den.-ity of ice at 0”, 0'916S ; for the latent 
heat of fusion, 79'67 cal., the calorie being defined a.s the heat 
necessary to raise 1 gram of water from 15“ to 16”; for the molecniar 
nvpiession of the freezing point, 1'858'’. J. C. P. 
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SoUdifloation Phenomena Exhibited by Inorganic gjii 
and Salt Mixtures. Wilhelm Plato (Zeilach. physihd. Chai. iqtl® 
03 ^ 447 — 457. Compare Abstr., 1906, ii, 521; 1007 ^ ii_ ’ 
Further observations are recorded bearing on the autlior’.s msthoi'^ 
calculating the latent heat of fusion from the special form o{ coolij 
curve described previously (foe. cit.). It appears that the foitae]! 
based on the earlier results may be simplified. It is .shown, also that 
the latent heat of fusion may be deduced from the area endosed 
by (1) the actual cooling curve, and (2) the curve that would be traced 
if no solidification took place. j (; p 

Specific Heat of Barytes, Witherite, and Fused Lime 
Latsche.nko {Compt. rend., 1908, 147, 58—61). — The amounts of 
heat required to raise 3 to 7 grams of these substonces from the 
room temperature to upwards of 1050^ have been determined by the 
Ciiloriinetric methoii. 

The specific heat of barytes increases regularly from O IU at 150'to 
0T29 at 500'', remaining practically constant at higher temperatures, 

Witherite undergoes a molecular transformation at about 800" 
accompanied by a sudden increase of 19 calorie.s per gram in the total 
heat of warming and a noteworthy change in tlie speeilic heat. 

I'alucs obtained with fu>ed lime point to the existence of a 
molecular transformation at 403 — flO-", accompanied hy an absorption 
of 5 calories per gram. Lime fused in the electric furnace gives good 
results onlv on the first occasion that it is plunged into the calorimeter 
water, as .successivo wettings and heatings break up the surlace, 
Consistent results were obtained by the use of petroleum in the 
calorimeter. !>■ J. C. 


Thermochemical Evidence for von Baeyer’s Strain Theory, 
II. St.inlky KEtuiuovE (C/ie.m. .Vews, 1908, 68,25— 27),— .Iflieoretical 
paper on the iheniial behaviour of the liydrocarbons, molecukr heats 
of combustiou of which have been determined by Thomsen and 
Strohmanu, consitlcred in the light of llaeyers strain theory, ialucs 
fur the thermal equivalent of double and treble liiikiugs .are deduced, 
and tlie thermal cqiiiv.ilent of .strains in polymethylene compounds is 
found to be proportional to the angle of deviation of the carhon 
atuin.s. From thermal d.»tn, the conclusion is drawn that the molecular 
heat of forniatiou found for ethylene oxide and that deduced .are (juite 
in accord with the strain theory ; the heal ..-quivaleiit of the mole- 
cular .strain in this compound is given as IS O cals. 


Explanation of the Vieooeity Curve for Mixtures of 

Glycerol and Water. Josk K. tiiii 

1908, 6, 320-321 ).-The viscosity curve obtaiimd by 
values given by Martinez-Strong (t^s vol., ., 30^) show^ 
ix)iiit betweifU the conceDti-alion^ b(h;.j and ot fe } 
which the vi.scosity increases very rapidly. Jyctrol 

ultra-microscope, tolution.s containing lees t laii u 

do not show luminou.s [xiinla, and present the app 
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solutions; solutions containing from 50% to 80% of glycerol 
^how an increasing number of such points, and probably consist of a 
mixture of a true solution with colloidal glycerol in a state of pseudo- 
solution. Mixtures containing 90 — 100% of glycerol do not 
show points of light, and probably consist of liquid hydrogels which 
are completely homogeneous. W. A. D. 

Osmotic Pressure of Dextrose Solutions at 10“. Haemon N. 
.Mouse and W. W. Holland (Aimt. Chem. J., 1908, 40, 1 — 18. 
Compare this voh, ii, 671). — At 10°, the osmotic pressures of dextrose 
solutions are proportional to the concentrations, the maximum, 
minimum, and mean molecular pressures obtained for individual 
concentrations being 23-87, 23-70, and 23-80 atmospheres respectively. 
The excess of osmotic over gas pressure observed in the neighbour- 
hood of 0° (foe. cil.) does not di.sappear at 10°, at which temperature 
the mean molecular gas pressure is 23-09 atmospheres. The mean 
value of the ratio of osmotic to gas pres.sure for 0-TiY to 1-OA’ 
dextrose solutions at 10° is 1-031, the limiting values of the ratio 
being 1'035 and 1-027. The closer approximation of osmotic to gas 
pressure at 10° than at 0° is due more to the increase in gas pressure 
between these temperatures than to augmentation of osmotic pressure, 
the mean increases in molecular gas and osmotic pressures being 0'81 
and 0-35 atmo.sphere respectively. 

The following table summarises the results obtained up to the 
present time : 

Mean ratio of o.smotic Mean molecular 
Temperatute. to gas [ires-sure. osmotic pressure. 

21-7— -2t;'9° 0-993 24-01 atinosp. 

10 0 1-031 • 23-.°0 „ 

0 1-052 23-45 „ 

T. II. P. 

Explosive Crystallisation. Frank E. Weston (Chem. News, 
1908, 98, 27). — The author find.s that when an aqueous solution of the 
compound formed by the combination of a sulphite with a thiosulphate 
is evaporated in a paitial vacuum, a stage of concentration is re,ached 
when crystalli.sation may be accompanied by explosive violence. It 
seems probable in the case of the evaporation of some sulphites that 
crystallisation is suddenly induced on the surface with a consequent 
sudden increase in the vapour pressure of the surrounding liquid, 
which under the very low pressure existing causes the liquid to boii 
violently. J. V. E. 

Theory of Dyeing. Udoo FisenER (ZeitscJi. physikal. Chem., 
1908, 03, 480 — 486). — fn criticising Freundiich and Losev’s theory of 
adsorption (Abstr., 1907, ii, 534), the author argues against assuming 
the existence of internal surfaces in colloids. He maintains that the 
swelling of colloidal substances cannot be explained by reference to 
any sort of structure. The phenomena of swelling and of dye 
absorption alike are, in the opinion of the author, essentially solution 
phenomena. Experiments are quoted which support this view. 

J. C. P. 
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Influence of the Medium on Brownian Motions. VmT 
Hesri {Cmtipl. rend., 1908, 147, 62—65). Rubber latex is coaeuijip, 
to a netAvork of fine thraids by addition of acids, but is agglutiaatg,] 
liy alkalis to a mass of irregular granules without 'Melinite struttm' 
liefore coagulation sets in, the Ri'ownian motion of the [liutidej ia 
llie emulsion is retarded. 

The author has made cinematographic photomicrograplis of rutbei 
latex diluted to 1 in 500 with water in presence of (piantities of hydro 

chloric acid, acetic acid, sodium carbonate, carbamide, and alcohol too 
small to bring about coagulation. With alkali, tlie llioivnian more 
ments are twice as .slow, and with acid nine times as slow, as iii 
distilled water. Thus tbo average displacement of a particle in l -Jii 
second was 0‘62/a in water, 0*31/1 in aVylO sodium carhonate, and 
0 07/1 in A 32 hydrochloric acid. .VrtOOO acetic acid produced the 
same effect as A 32 hydroi-hloric acid, allhough the former is a weaker 
coagulating agent. 

The action cannot he attrilmted to the electrical inlliienre of the 
ions, because alcohol produces an effect which is as intense a.s that of 
acid. On the other hand, carh.iinide. which iloes not. coagulate the 
latc.x, also produces no chango in the llrowiiian inoveinetit, 

ilea.sureiiients show that the grauule.s absorb alkali somewhat, aad 
acid very strongly, ff'hc author sup[K>sos that an ailsor[itiun zone 
containing molecules of the coagulating agent is fonuu! round enrh 
granule, and that this surface coiuhiiialiou is the cause of the 
slackening in the Rrownian motion of the granules. h, .J, C, 


Osmotic Pressure and Brownian Motion. Jacijcks Duct.m 
(CoMj’t, re, id., IffO.S, 147, 131 — 131). -Colloidal solutions and veryfiae 
suspensions have been shown to possess an osmotic pres.>ure. Thi.Aas 
been e.xplained on kinetic grounds, hut the o.'motic pressures culeiilated 
on the kinetic tlicory are sy.stematicuilly smaller than the e.xpeiiaieiital 
values, altlioiigli of the same order. The recent work of Perrin 
(I rend., liht'^. 146, 967), which leails to an aliaost ,'ibsolaie 
agrecmeut helwecri e.xperimeiit and tho kinetic liypoliicus, is criticised, 
Till- material einidoyed by Perrin (namely, ganihoge) is not emirelj 
iiisoluhle, .'0 that in the . nml.Aons wliioh he prepared prohably some 
23 ', of the uiateri.rl was in .solution. I'uviliennore, tlie insoliible 
particles rvorc not coiu'lusively shown to bo of uniform size, and tlie 
nietloid "f cmiinerating them was <iueslioimhle rim.s llic kinetic 
tlie<'rv lilies not explain the wholeof the osmotic prc-ssures. jt is a s> 
iiiferi'ir to the elcclrilicalioii theory ot colloidal solutioii.s in cxiilrHiiip 
inanv ollur proisutie.s, particularly coagulation, „ 

The author suppo-es that the osmotic pressure of a cuHoulal sort ‘ ^ 
is tho .same as that of an ordinary clod roly tic .soluuim 
the same noniher of olci troiis in the coiiilT.ioii of fiec 1010 . ^ , 

assumed th.Lt ail ion exercises the .same osmotic pi c."iue « c 

or as part of the layer on an elocti itied grannie. „,„ules, 

The chargo can he recogmsed by the conclnclivil) o 

that the (lilTi-reiire in coinhirtivity lit-foie aiul a t J 

colloidal solution tlirough collodion. Knowing the ,!,( 

granules, their charge, tho niiiiiher of ums surroiiiidiiig 
con espoiidiog o inotic piossiircs can he calculatei . 
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The author has experimentfid with a true colloid, ferric hydroxide, 
■iiid results calculated for osmotic pressure from the conductivity are 
jjf the same order, but somewhat smaller than the experimental values. 
The electrical theory gives results which are quite as good as those 
given by the kinetic theory, and is based on experiments made with a 
true colloidal solution instead of with a mere suspension, the properties 
of which ill spite of several an.alogios are not the same. There is 
notliino incompatible in the two methods of treatment, however, if 
the kinetic theory is correctly regarded. R. J. C. 


Ammonia Equilibrium. F. Jost (ZeitsA. ElektroAem., 1908, 
14 37t!— 375). — The author points out that the discrepancy between 
his measurements and those of IlaberandLeRossignol (tliis vol.,ii, 362) 
is not very great at the lower temperatures. Up to 800° a difference 
of less than 40° in the measurement of temperature would account for 
it. The possible error of his own measurements is e.stimated at about 
20°. At higher temperatures, the differences are larger, and it is 
suggested that in Haber’s measurements the equilibrium may have 
been displaced toward.s the cooler part of the quartz tube. 'T. E. 


Experimental and Thermodynamic Researches on Neutral 
Salt Action. Bohuan \on Szyszkowski {Zeiisch, phjsihd. Chtm., 
1908, 63, 421 — 440. Compare Abstr., 1907, ii, 238). — When carbon 
dioxide is pa.ssed through water containing ultramarine in suspension, 
hydrogen sulphide is liberated. The presence of neutral salt.s hinders 
this reaction, and there appears to be for each salt a concentration 
which is just sufficient to pi'event any di.scoverable liberation of 
hydrogen sulphide. The author has determined the,se limiting con- 
centrations in a number of casfts, anil regards the reciprocal of thi,s 
conceutiation as a measure of the neutral salt action. It is found in 
this way that sodium salts exert a much stronger neutral salt action 
tliau pota,ssiiim salts, WBen sodium salts alone are considered, it 
appears that the neutral salt action increases with the combining 
weight of the anion ; this rule docs not apply in the case of the 
potassium salts. As regards tho comparative neutral salt action of 
sodium chloride and uitrate and potiis.siuiu chloride and nitrate, the 
results of this investigation are in harmony with the author’s earlier 
work (Icc. cit.). There appears to be no immediate connexion between 
neutral salt action and the influence of the salts on gas solubility. A 
few e.xperiments made with alcohol show that the general character of 
neutral salt action is manifest also in alcoholic solutions. 

As a practical result of his work, the author advocates a method of 
resting the quality of a specimen of ultramarine. A .sample of the 
best quality, suspended in a l’4iV solution of sodium chloride and 
ixposed to a fairly strong current of c.arbou dioxide, should not 
iberate any hydrogen sulphide. 

be influence of a neutral salt, such as sodium chloride, on the 
* aviour of a weak electrolyte, such as carbonic acid, is discussed in 
[eneral terms on a thermodynamic basis, J. C. P. 

VOL, xciv, ii. 52 
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Velocity of the Reaction between Bromine and 
aldehyde. Waltkii Herz and Heumann Dick (B„, 

2645 — 2648). — In connexion with experiments on tlie vel'ocjt - 
addition of bromine to unsaturated substances in v.^rioiis ^ 
the reaction 2PhCHt> + Br., = PhCO,-GHPIiBr + ^Br 
examined in cliloroform, carbon disulphide, and carbon tetraRI 
The value of K, calculated for .a bimolecular reaction, is ni 
same and independent of the concentration in the Ihst two 
but i.s about one thousand times as great in carbon tetrachloride'*”^*’ 


Inorganic Chemistry. 


Hydrogen Persulphide. Budolf Sciiesck .and V. riLopj 
{JItr., 1908,41,26110 — 2603. Compare Blocli .and Hdhn, this vol 
ii, 579, 580). — The .author.s have obtained the trisniphide H,S by 
(iiftilling the crude polysulpliide under diminishcil pre.ssnre, ’ It is 
es.seutial to blow steam through the glass ve.<.sel.s, and also to boil 
tlu’m in sulphuric acid, in order to remove the alkali from the surface 
otlierwise the polysulphide decomposes during distillation. It i? a 
colourless, strongly refracting licpiid, h. p. 4:)- OO'/l'O mm,, ])"’ 1 496, 
and H„0Ver 1'70. Its odour resembles that of (.nnphor, aud of the 
product formed by the shnv comhu.Ation of sulphur. The substirce is 
extremely vohuile, and dissolves in most organic .solvents, but these 
solution.^ are unstable, with the o.xceplion of that in bioinoform. 
Aualvse.s and molocuhir weight dolei ininations agree with the formula 

IT 83.' J.J.S, 

The Polyiodide Molecule. Pio I, ami {Hull. chim. jam., hiOS, 
47, 135 — 4tlj. - A theoretical paper. Kroni the solubility of iodine 
in potns.sinm iodido .solutions of v.irious strengths, and from the 
vdectric.il conductivity of tKJtassium iodido solutions, it is deduced that 
undiAAOcintod pf>las>iuni polyiodido has the eoni['OSitiou Ivlh, and that 
it disAOcinte.s into (he ions K ainl IT. 

No lefcrcnce is made to tlie work of .lakow'kin (Abstr., D94, u, 
271 ; 1896, ii, 514 ; coiopare also iMw.son, Traus., 1908, 93, 13031, 

G, h. 

So-called Cry.stalline Boron. llEixircii Hiltz; (I'Ct., 

2634 — 2615j. — I 'i vstalline silicon c.an be obtainevl by Kiihnesire 
(D.Pv. P. 1 I7-S71),'but the directions for the 1«‘!'''™‘>™ 
boron do not give .siiccessfiil re.'iilts. The ”sJnhur 

method. An intimate inixlim) of boron trioxide (5tl gianis,,- ^ 
(70 grams), and aluminium (100 grams), or magnesium P® 
tirisl hv a tdece of magnesium rihlioii. „,pci and 

UiB.ss is dcconijK.scd by water, the globules of ahiininiuni .seps 
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Irsatel with hydrochloric acid. The residual black, ■crystalline powder 
■q treated successively with concentrated hydrochloric acid, hydrofluoric 
Jicid and dilute hydrochloric acid for many days. When larger 
uantities of materials are to be used, the proportions must be altered, 
more aluminium and le.ss sulphur beiug taken ; the yield is smaller and 
the black crystals are not so large. The preparation i.s practically an 
individual substance, has D” 2-654 + 0-0(15 (by the floating method), 
and consists of monoolinie crystals [a :6 :c = 0-7130 : 1 : 0-7139], A 
complete analysis of the substance proves it to be aluminium boride, 
AIB (compare Hampe, this Journ., 1877, i, 273). It is identical with 
the black modification of crystalline boron obtained by Wohler and 
Deville {Annalen, 1858, 105, 68), the specimens of which, however, con- 
tained carbon a.s an impurity. The yellow, transparent crystals men- 
tioned by these investigators have also been obtained by the preceding 
alnminothermic method, and will be discussed later. 0. S. 


Constitution of the Carbon Molecule. Jons C. Tho.mllvso.v 
[Chm. News, 1908, 98, 37 — 38. Compare ibid., 1906, 93, 37). — A 
reply to tho critici.sm (this vol., ii, 177) of Dewar’s suggeisted 
formula for the constitution of the carbon molecule {C/tem. News, 1908, 
07, 19). J. V. E. 


Presence of Rare Gases in the Atmosphere at Different 
Heights. L. Te!S.serenc de Bort (Compt. rend., 1908, 147, 
219—231). — Samples collected at Trappes from the upper regions of 
the atmosphere have been examined .spectro.scopically after removal 
of oxygen, nitrogen, and argon. Tho latter gas occ-urred in notable 
pi'oportions. The samples collected up to a height of 10 kilometres 
contained both helium and neon, but helium was not detected in a 
sample obtained at 14 kilometres. W. 0. W. 


Acid Sulphates of Potassium. L. Arzalier (Compt. rend., 
11908, 147, 129 — 131). — On evaporation of a dilute solution containing 
Molecular proportions of sulphuric acid and potassium sulphate, 
Ihere are formed variou.s acid .salts, as described hy 3Iarignac, and also 
crystals of the compo-sition 4K.^S0j,3H.,80^,H.,0, which, however, 
from their heat of solution do not .appear to l}e a definite compound. 

f From concentrated sulphuric acid and normal potassium sulphate, 
he salt.s KjSO^SHjSO^.HjO and K2SO,,3H.3SO„3H,,0 were prepared, 
(bk-h, when heated in an inert gas to 150°, yield the salt, 

KjSO,, 311,80,, 

i-eviously obtained by Schultz in an impure state. G. B. 

Thioantimonates of Alkali Metals. I. A. D. Dox-k (Chem. 
Wetkhlad, 1908, 5, 529 — 551). — From aqueous solutions, the following 
lydrated tfaioautiuionates of sodium^ potassium, ammonium, and lithiu m 
• • I'%SbS„9H,0; K^SbS^eH^O; K,SbS„5H,0 ; 

; (NHJjSbS^.dH^O, and Li3SbS,,10H,O. From aqueoiis- 
-'^oi t, sclotioiis, the following have been isolated ; l>a„SbS,, 9 H 30 ; 
‘3bbb„5H,0 ; K3SbS„3HjO ; (NH,)3SbS„4H.,0, and Li 3 SbS,,I 0 Il„O. 

A. J. W.' 
52—2 
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Reaction between Ammonium Persulphate and Sodium 
Peroxide. R. Kempp and Ed. Oehler {Ser., 

2fi76— 2580. Compare Abstr., 1906, ii, 19, 25).— The fact tkt 
wlien an .aqueous .alkaline solution of ammonium persulphate is W 
for some time the ammonia formed is quantitatively oxidised to nitrjr 
acid, whereas when silver peroxide is present the main oxidation 
product is nitrogen, is accounted for by the different velocitie.s of the 
two reactions, the latter being muck more rapid than the fonaer. 
If the first reaction is accelerated by raising the temperature, nitrogen 
is also formed. 

Ammonium persulphate ami sodium peroxide react re.adily, When 
the dry siib.stanccs are rubbed together in a mortar, the mixture 
explodes, producing thick fumes. The same result is obtained by 
heating the mixture, by passing a stream of carbon dioxi.le over it, or bj 
the addition of a drop or two of water. The temticrature at whicli the 
explosion occurs lies between 70 ' and 140“ and depends on the rate of 
heating and the .amount of moisture pre-sent. The gases evolved con- 
sist of nitrogen aud oxygen, hut the proportions vary considerably in 
different e.xperiment.^. 

The mixture is not explosive when the peroxide is replaced by 
sodium hydroxide, or the ammonium per.sulpliate replaced by 
ammonium siilpliate, sodium persulphate, or a iiiixtuie of tne two, 

J. .1, S, 


Hydrates of Baryta and Strontia. T.oi'.eiit ra Fobcrasj 
(CiJituA. rend., 1908, 147, 16.5—169. Compare this voh, ii, 155, «3). 
—The hvdrato Sit),91I.,0 slowly loses water in a vacuum 
desicc-atorat 10“ and, after a week, has the composition SrO,2E.O, 
When left in ti vacuum for a month, this is converted into SrO.H.p. m 
dihvdrate, the existence of which has hitherto been questioned, isaU 
formed hv heating SrO.'.-llp for two hours at 45-50’ in a strem 
of dry hydrogen ; if the oixration is carried out at Jo , the mom- 
hydrate is obtained in the same time, and this does not undergo fm he 
d^hydr.ition below 540 At this Icmperatiire, however. f 
until the iuoiluct has a cmpo.sition varying q 1 

und S.O.OUtill.O. This has been misf.kei. by ‘ 

;;„,,vd,o;,sSr(): h,.t R ..rohahly consists of a -.u.rc o JouW 
livdiMtes. Anhydrous strontium oxide can onl\ 
heating this mixture to h.'iO for .several hours. 

Tile hydrate HaO,9H..t) undergoes a somewhat mi- - ^ 
c-hanges ; hen heatcil. Tlio ,,^d tes 

the riumohvilrale below 90- 9.> . ^ .‘i for 

not lo^e wker below 660“. When w^ei is complete 

several days, it hecoiiie.s ajihvdroiis; the '^''^'‘4 existence 

in two or three hour.s at 780’. Hiere is n , (hydros'**) 

of any compuiid intermediate lietwccii the monohydn.te ( } 

and the oxide. . , , r f,„-m-ition and heats of 

A table is given showing tlie heat.s of 

solution of the foregoing -..'ou, hydrogen chlon * 

from tlieir heats of dissolution in dilute aqueoi. 

The heat of solution for 1 gram molecule of biO 
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at IS'’ is 29'76 Cal., and not 30-8 Cal. ag previoRgly stated by the 
author (loc. dt). Trom these data, the following conclusions are 
tlrawn: ( 1 ) Th® conversion of SrOjHjO into .'^rO is more difficult 
than the conversion of BaO.HjO into BaO. ( 2 ) SrOjQHjO and 
BaO 9H,0 should dissociate at 142“ and 152° respectively, wheieas the 
actual temperatures of dissociation are 102° and 107°. The difference 

40 50° is due therefore to an endothermic condensation of 

the molecule on the formation of the dihydrate. A further 
endothermic condensation occuns on the conversion of the dihydrate 
into the monohydrate. (3) The o.'cides should be represented as 
(SrO)„ and (BaO)n'. W. 0. W. 

Action of Hydrochloric Acid on Manganese Dioxide. Willis 
B. Holme.s and E. V. Manuel (J. Amer. Chem. Soc., 1908, 30, 
1192 — 1193. Compare Abstr., 1907, ii, 87.3). — The authors cannot ag 
yet confirm the existence of manganese tetrachloride, although they 
have some evidence of the formation of a compound richer in chlorine 
than the trichloride. L. de K. 

Colour and Composition of Guignet's Green. Lothar Wohler 
and W. Becker {Zeitach. angeie. Chem., 190S, 21, 1600 — 1606), — 
Scheurer-Kostner’s statement is confirmed {Dingl. Polyt. J., 1865, 176, 
386), that the boron present in Guiguet’.s green is without influence on 
the colour, and is present only as a remnant of the chromium borate 
formed primarily by fusion of potassium dichromate with boric acid. 
By employing ammonium, instead of potassium, dichromate, Guignet’s 
green is readily obtained free from boron, and has then the composition, 
Crj 03 ( 0 H) 5 , ascribed to it by Scheurer-Kestner. The product obtained 
on heating pota.ssium dichromate with an exce.ss of boric acid has the 
composition 00 ^ 03 ( 6 . 107 ) 3 . 

Whilst Guignet’s green has a vapour tension of 13 mm. at 76°, 
16 mm. at 81°, and 26 mm. at 86 °, the greyish-violet chromium 
hydroxide, which has the s.ame composition, is found to have a vapour 
tension of only 2 mm., not increasing between 75° and 93'4°. This 
small vapour tension may result from the presence of moisture. 
These differences and the difference in colour of the two hydrates are 
ascribed to isomerism. The greyish-violet hydroxide is converted into 
its brilliant green isomeride on prolonged heating with water at 250°. 

G. Y. 

Oxalate Reduction of Alkali Iridiochloridea. Marcel Delepine 
{Compt. rend., 1908, 147, 198).— A reply to Vczes’ claim to priority 
(this Tol, ii, 703). W. 0. W. 


Miueralogical Chemistry. 


Pumaroles of Etna. Boric Acid in the Pumaroles of 
^esuvius. Alfred Lacroix (Compt. rend., 1908, 147, 161—165).— 
e tumaroles of the recent (1908) eruption of Etna are of the same 
jypes ^ those of Vesuvius, but they are much less active ; this is due 
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to the short period, of the eruption, and to the fact that the magma uj. 
poor in volatile materials. The types specially described 
a) fumaroles depositing alkali chlorides ; (u> those emitting hydrogen 
chloride and depositing kremersite, ic,, and (iii) tho.se deposit!,. „ 
ammonium chloride alone. The crusts of ammonium chloride ,ve« 
found to contain small amounts of fluorine, perhaps present is m 


alkali silicolluoride. , , e- c ir 

In one of the fumaroles of the 1906 eruption of Vesuvius, i small 
amount of sassolite (HaBO,) in crystalline scales was detected. This 
is rare at Vesuvius, but its presence is ot importance in connexion 
with tiieories of piieumatolytic action. L ,j 


Lavas of the Recent Eruption of Etna. Aiaeed L.icjoix 
(Compt rend, 1908, 147, 99-103).-riie various products ot the 
1908 eruption of Etna were e.xaiunied petrographic-ally and chemically, 
They closely rcusemble one another in chemical comjKisitioii .ind iu the 
pornhyritie crystals (of basic plagioelase, little aiigite and magnetite, 
and very little olivine) which they contain. The rock ot a lava Sow 
(anal I) which has cooled more slowly, and has consequently crystil- 
lised more completely, contains in its ground-mass inierolites of aiigite 
and olivine with very little glass ; this rock is a b.isalt, or, according 
to the French terminology, a labradorite. In n slightly scoriaceous 
product (anal. 11) of eruptions of the Strombolian type, and in a highly 
scoriaceons bomb (anal. Ill) resulting by an explo.sion of the Hawaim 
type the ground-mass contains more glassy m.ateiial. Anal, IV is ot 
the ash which fell during the eruption : 


SiO,. Al.'lj 
I, 4!'-:o I'-:;-) 

II. i'J-'l i-’c) 

III. ;,o 10 i-i-fo 

IV. 51 lilo 


K,..0,. f'cO. MrO. C.iO. Xa,0. K.,0. 
-g-so ■; -JS :;-13 1 OS 1 '0 

0-9'! :1-15 '-'-SO .V13 \'T1 

-J-C5 -3 09 911 5-90 I'Sl 

j .',y ,'i Od ‘1 99 7 55 3‘52 1 ol 


on igni- 

TiO .. P.O,. tion. ToisL 
2-15 o’o:j 0-M HOT! 
2'5S 0-0-2 O'O'J 8971 
■i-58 0 03 0-10 99'ti 
-2-15 - 3-00 lDO-33 

L. .1, S 


Physiological Chemistry. 

Blood coagulation Time- h- f." pii’eknwster’s coagulo- 

,,._ix.i; X /V,ys,.,f..37). A given bU 

meter i-s described ; it gives very l' ...p-iation ; it is »»* 

The ci agiilation time docs rot c.xhi ‘ '. .'(jon of .soaiuia 

altered by f.isiing, or by the internal ad _ ' n case), porp® 
or calcium sabs. Nor is it abnormal ui ed in ca® »t 

(1 ca.se), or urticaria (3 caso.s). It is m-u JV tension 

jaundni, probably bec.ause of an alteration m the 
the blcxxl-hlui. 
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Effect of Amyl Nitrite on Red Blood Corpuscles. Gr. Slavu 
(Conipt. rend., 1908, 147, 148 — 149). — -Less than 0^3% of amyl nitrite 
does not produce a visible spectroscopic change in the blood. Death, 
after toxic doses have been administered, is not wholly due to want of 
oxygen, for a considerable quantity of the gas can be extracted from 
the blood in a vacuum. The oxygen which is set free, both in vivo and 
in dlro, is not derived from the plasma, but from the corpuscles. 

G. B. 

The Behaviour of the Sugar of the Blood after Bleeding. 
Nils Andbesson {Biochem. Zeiteck, 1908, 12, 1—7). — The statement 
that the amount of sugar in the blood increase.s after bleeding is 
confirmed ; this occurs in rabbits, e.specially after a second bleeding. 
The blood-sugar consists of 75% dextrose, and the remaining 25% is 
spoken of as residual sugar; it is not fermentable by yeast and gives 
a positive orcinol reaction, and so is probably a pentose, but this 
requires confirmation. Both varieties of .sugar increase in the same pro- 
portion after bleeding ; the total amount may be more than doubled. 

W. D. H. 

The Blood Issuing from the Dog’s Suprarenal. F. A. Youkc 

and J. E. Lehitan.n {Proc. physiol. Soc., 1908, liv; J. Physiol, 37). 

The blood issuing from the- suprarenal gland, especially if it has been 
dammed back there for a time by a ligature, produces on injection 
into the general blood stream a decided rise of pressure, and so 
presumably contains adrenaline. W. D. H. 

Duration of Effect of Pituitary Extract on Blood Pressure. 
P. LocKH.\aT Mummery and W. Lecce Symes {Ptoc. physiol. Soc., 
190b, Ivi ; J. Physiol, 37).— In the dog, the elevation of blood pressure 
produced by injection of pituitary extract may last twenty to thirty 
minutes ; in the pithed cat, it may persist for many hours. 

W. D. H. 


Influence of Magnesium Sulphate on Metabolism. Matthew 
Steel (J. Biol Chein., 1908, 5, 85 — 124). — Injection of m.ignesium 
sulphate into a muscle, or under the skin, does not cause diarrhoea. 
1 he total nitrogen eliminated is somewhat increased, but the most 
mar -ed effect is the rise, relative and absolute, in urinary ammonia. 

W. D. H. 


IQfis JosEK Pkincsueim (Biochem. Zeitsek, 

19-2). — In animals accustomed to alcohol, the s.ame 
quan ity is excreted by lungs, kidneys, and skin as in those 
naccustomed to its use. In both classes of animals, the farces are 
^ In both gro-jps the amount united to glycuronic 
sliulit?. '**''16 is the same, but that united to sulphuric acid i.s 
"‘oier in the » accustomed ” animals. The •- accustomed ” 
of tbo f- alcohol more rapidly, that is, in about two-tliird.s 

tn innf “““P'ed in the burning by the “ nou-accustomed ” group. 
P acute alcoholic poisoning, the percentage of alcohol in the body is 
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about eo-ii more in the non-accustomed ” animals. Ihe 5 ^^,. 
combustion is mainly the liver, then comes heart muscle, and the 
brain is last. W. D, g 

Temperature-coefiBcienta of Velocities of Varioua Physio, 
logical Actions. Chakles D. Snydek (.Imer. J. Physiol.^ 1908 22 
309— 334).— The large number o( observations recorded and tabulated 
show that the temperature-velocities are all of magnitudes si, mgr 
those seen in physical and chemical i-oactions ; in case.s where it ig 
known that metabolism occurs, the coellicients observed are those of 
chemical reactions ; under this category are included the shortenino 
of muscle, the latent period of smooth muscle, ic. Coefficients lower 
than these simulate physical actions, for instance, the Latent period 
of striated muscle. In still other cases, the data are insufficient to 
draw conclusions from, .as, for instance, the Latent period ct cardiac 
muscle and of vagus stimulation, and tho velocity of urinary secretion 
and of lymph formation. W. D, g 


Effects of Variations in Inorganic Salts and Reaction on 
Plants and Animals. Hesj.vmin- Mooke, Herrekt K. Ro.uy md 
Robert E. Knowee.s {^lUo-Chetn. J., 3, 279 *.>12). — The range 

of ionic conrentration.s compatible with life is a narrow one. Short 
of the lethal dose, life and growth of plants .are stimulated by alkali 
and not by acid. Pota>.sium is more stimulating than sodium to both 
rootlets and tlowcrs. The phosphatio anion causes increase in size, but 
irregularities in the llower.s. In amphibia, both acid and alkaline 
phosphates incre.ase growth. Higher concentrations c.au.so death, 
which in the ca.se of the alkaline salt i.s pieceded by hypen 
excitability. In maiiiuials, .alk.aline and acid phosphates, in doses of 

(). 3 g jji'aui [ler kilo, of body-weight, cause increased metabolisii], 

diminishiug''l>ody-weight, and linally death. The adipose and muscular 
tis.siics waste considerably ; other symptoms are polyuria, and with 
laree doses, ,liarrhe-a with ulceration of tlic alimentary canal, 
leucocvtosi.s, <legeneration of liver cells, and nephritis. The alkalimty 
of the serum is increased by the alk.aline and diminished by the acid 
salt. 


Chemical Composition of the Herring dunng Repro- 
ductive Period. Thom.vs H. Mii.itov (Rm (Vim. ISOs, ^ 
•ifr, — 390) —The herring undnubtedlv feeds until spawning time.anJ 
so differs from the salmon ; the herring is therefore not dependent oa 
its mused.- proteins for the growth of Us ovaries. In the male, as c 
the female! the highest, fat percentage is found m the 
Isffore rapid growth of tho n-pro.luetive organs occuis, ; 
The velr'ma:- be divide,! Jo three periods: (!) The restd* or 
feeding period, three to four months hetore spawning 
recovers and accumulates a store of fat. (.) amount, 

six to seven month.s. The fish still t.ike.s foo , u 
and the sexual organs grow .as the store 0 imt. 

(3) The spawning pericsl, two months; during 

stops, the fat in the muscleH falls greatly, and the wa ^ ^ 
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Clvcogen of Frog’s Spawn. E. Habnsbl j^Biochem. Zeilsch., 
12 138 — ^142). — Glycogen is present in frog’s spawn in 
mounts varying from 0‘016 to 0'052% of the fresh, or from 1'28 to 
^■OS"' of the <lry, material. The estimation.s were made by Pfluger’s 
methoil. The addition of dextrose, lactose, or sucrose to the spawn 
causes a ri.se in the yield of glycogen. \V. D. H. 

Influence of Strontium on the Growth and CompoBition of 
Bone. Helexe Stoeltzner (Biochgm. Zeitsch., 1908, 12, 119 — 137). 

experiments recorded on growing dogs show that if the diet is 

coor in calcium, or if the calcium is partly replaced by strontium, 
the bone condition that results differs from that .seen in rickets; in 
the latter condition, the relationship of calcium to fat-free dry 
substance is lessened, but this was not the case in the experimental 
puppies. Strontium is laid down in the bone in relatively important 
amount, but it does not seem able to take the place of calcium in 
producing healthy bone. W. D. H. 

Chemistry of Muscle and Liver of Reptiles. John F. 
Ly.man (/. Biol. Clam., 1908, 5, 125 — 127). — Four kilograms of fresh 
■nuscle and the livers from two pythons were examined. From the 
nuscle, creatine and sarcolactic acid were separated and identified, 
[he most conspicuous purine derivative is hypoxanthine, as in higher 
.ei'tobrates. 

From the livers, uric acid, guanine, and adenine were obtained. 
SCanthine and hypoxanthine could not be separated in amounts 
lufficient for identification. \V. D. H. 

Contraction of Muscle in Relation to the Presence of 
Receptive Substances. II. Joh.n N. Langley (/. Physiol., 1908, 
37, 165 — 212. Comp, are this vol, ii, 120). — Further details of the 
)henomena of nicotine poisoning in frog's muscle, which support the 
luthor’s previous contention that there exist in the muscle, or its 
lerve-ecdings, or both, .substances with which the nicotine combines. 

W. D. H. 

Cholesterol in Ccelenterata. Charles Doree [Proc. physiol, 
ioc., 1908, Iviii — lix ; J. Physiol., 37). — Cholesterol is generally 
■egarded as a constant constituent of cell protoplasm. It is certainly 
xesent in sea-anemones. W. D. H. 

^ Kidney Secretion of Indigo carmin. Methylene-blue, and 
Sodium Carminate. George P. Shafer (Anier. J. Physiol., 1908, 
22,335 — 352).— Tho experiments recorded confirm Heidenhain’s views 
)n urinary formation ; indigo-carmin, leuco-indigo-carmin, and 
nethylene-blue are secreted at varying rates by the convoluted 
■ubules and the wider limb of Henle’s loop. Sodium carminate, on 
.he other hand, passes out by the glomeruli. W. D. H. 

[Symptomatic] Significance of Urinary Indoxyl. Detection 
in Pus. Charles Porcher {Compt. rend., 1908, 147, 
':^~317) — Pus, diluted with water and made alkaline, is distilled 
|nth ^team ; the Indole is extracted from the distillate by pure 
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benzene, in which it is detected by the colour reaction with 
aminobenzaldehyde. In less than half the number of 
examined, indole was present; its formation seems to depend on th* 
presence of particular organisms. ^ 

Renal Calculi. J. Sydney Rowlands {Hw-CheM. j., ijQg 
34C— 350).— A series of twonty-two calculi from South-w.^ 
Uneashire and North Wales was examined. The comnoo,, 
constituent was found to be calcium oxalate. One acid 
and was absent iu nineteen cases. tV. j) g ’ 

Concentration of Diphtheria Toxin. P. G. Heimmass (/, 
Biol Chem., 1908, 5, 27— 30).— A high potency diphtheria toxin 
advantageous in the production of diphtheria antitoxin. Concentration 
of the former by precipitat.iiig with alcohol or salts of heavy metals is 
accompanied by loss of potency ; this, however, is minimised by tie 
use of neutral salts as Iho 'precipitating .agent. In the present 
research, ammoiiiuni sulphate was used ; the salt wa.s subsequently 
removed by dialysis through liesivy parchment. Phenol was then 
added to the re-dissolvod precipitate as a preserv.ative to the extent 
of 0‘3‘''.> ; more than this precipitates the toxin. The lo.ss of potency 
is very sliglit. • D. 11. 


Experimental Olycosuria. II. Glycogenolytic Fibres in the 
Great Splanchnic Nerve. Joins' J. K. M-ai'lish), HI. Influence 
of Stimulation of the Great Splanchnic Nerve when the 
Liver is Deprived of its Blood Supply. Jons ,1. E. Macieoi) 
and 11. 0. Ki'i! {Am>T. J. Physiol, 1908, 22, 397 -409).- 
Stimulatioii of the groat splanchnic nerve in dog, produces marked 
hvperglycieiiiia within half an hour, accompauied by diuresis and 
i-ivcosuria. If the stimulation is continued for hours, these effects 
reach a maximum in about two hours and then decline. Liberal 
administration rf o.xygeii lessens, but does not abolish the effect; 
atropine also, does not prevent the cllect, Ingatnre of the hepatic 
artem- or clamping of the portal vein d._> not in Ihem.selve, produce 
L,-r»>r(»lvi”cmi.a T he glvcogcn which di.ssippears from the hvei b 
.ne^tiwui' anioiiiit when the nerve is stimulated when the porbl bW 
■: Ilivertod into the inferior vena .cava than when , e s lu^ m 
•r*ai TKi- hou't'vor is not conclusivo evuieucp m IcUoui or 

X' 'eno!ytic'’scaaetory’llhres. for tho .stiimdation 

ffiMlessniss of the liver by ^ « 

however, tho glycogen still •lis.ippc.rr.s i mino s .j f ^ „{ theponai 
when the liver i.s rendered completely aniemic by 1 1 at ^ . 

vein and hei>atic artery, then tho ^ the dis'PP®**' 

detinitely proved. In two ont of three exp i„ the 

was greLa- during a ten minulo ,K.i,«d o 1 loyed. If »» 

preceding ten miiintes when no ,p,„.inr the seccud 

Limnlatmn i.s nse.l at all. the 

ten minute.s is the same a.s, or less than, that ocemr. ^ g 
lirst period. 
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Calcium Metabolism in Relation to Rickets. Hans Aeon 
(Biochm- Zeitsch., 1908, 12, 28—7.7). — A critical 'and experimental 
eview of calcium metabolism in relation to the aetiology of rickets. 
The lack of calcium may be due to the small amount in the food, or 
to its non-absorption, or to its too rapid excretion. The experiments 
recorded on animals, together with observations on human infants, 
show the overwhelming importance of the first of these three factors. 
The effect falls mainly on the skeletal structures, for the amount of 
calcium may remain normal in other organs. Among the interesting 
points raised are : (11 the poorness of human milk in calcium, and the 
sir'gestion is made that weaning should occur at an earlier date than 
that usually laid down; and (2) the fact that the milk of mothers 
of rickety children is poorer in calcium than that of other women in 
relation to the organic constituents in the milk. Doubtless other 
factors also step in, especially rapidity of growth in such children. 

W. D. H. 

Arsenic and Trypanosomes. Martin Jacoby and Albert 
SchCtze (Bioclmi. Zeilsch., 1908, 12, 193 — 202). — Phagocytosis does 
not appear to ha a factor in the defence of the body against 
trypanosomes, and the beneficial infiuence of arsenic is not due to its 
stimulatirg leucocytic activity, but rather to its direct influence on the 
parasites. W. D. H. 

Pharmacological Action of cycfoHexane and Some of its 
Derivatives. A. Brissejioeet and J. (Ihevalier {Compl. rend., 
1908, 147, 217 — 219). — A comparison of the action of cye/ohexane, 
cyclohexanol, i-quercitol, and inositol on the action of the isolated 
rabbit’s heart perfused with Locke’s solution. The primary effect 
{contraction of the heart’s muscle) of all four substances is attributed 
to their having a common carbon skeleton. With cycfohexane, and . 
especially with c)/ofohexanol, the toxic effect on the nerves of the heart 
is most prominent. G. B. 

[Physiological] Action of Substances of the Saponin 
Group. Leonhard Wacker {Bioc/iem. ZeitscL, 1908, 12, 8— U).— 
Substances of the saponin group obtained from various plants 
appear to differ in toxicity ; the experiments recorded (on dogs) were 
performed with a mixture of quiilajic acid and sapotoxin. 
Deleterious effects on the kidney are described. The toxic action on the 
blood is less if the drug is given by the month, and the addition of 
extracts of the intestinal mucous membrane to solutions outside the 
body lessens their haemolytic properties ; the gastric mucous membrane 
Is even more powerful in the same direction. W. D. H. 

j Absorption of Certain Poisonous Gases by the Respiratory 
Jraot. Kahl B. Lehmann, Joseph Wiener, Johannes Willke, and 
MHio UiuuA (Jrc4. Hygiene, 1908,67, 57-98).-If the air contains 
from u .. to 0'3% of ammonia, from 80 to 90% of this is absorbed, and 
p sorption is mainly brought about by the nasal and buccal mucous 
pem^branes. If the mixture is passed dii-ectly into the lungs of an 
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animal, about 56%, of tbe ammonia is absorbed, but it ig 
to say whether the absorption occurs in the bronchial tubes or 
alveoli. 

Hydrogen chloride is absorbed by the nose and trachea t 
extent of 60—75%. An animal in this way absorbed 252 milligr^* , 
the gas in an hour, sufficient to produce acid poisoniag ; injury to 
mucous membrane is also readily produced. Sulphur dioxideisabso 
by the same channels to the extent of 35 — 58%. It is relatively ij * 
toxic than hydrogen chloride. Acetic acid vapour is leg,, ^ 
than hydrogen chloride. It produces hyperoemia and acidity ^'f 
the mucous membrane, but no luemorrbage. The amount absorbed 
varies from 62 to 86%. A tew experiments on carbon disulphide ar 
also given ; the amount absorbed is about 20—22%. Full analytical 
details are given throughout ; the experiments on animals \vere 
supplemented throughout by experiments on man. W' p p 
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Action of Heavy Metals on Bacillus Typhorus. Eesjahh- 
MoiiRsand .r.AMKshK"XAUiiHAwKKs(/Iio-6'/i«w. 1008, 3, 313-315),- 
Thc investigation was undertaken on fresh-w.ater niui,sel.s with a view 
to their puritication from tire bacillus of typhoid fever. FeiTous 
sulphate and tonic chloride solutions (1 in 1000) act beneficially 
on the mussels, and kill all the bacilli in twenty live hours. Silts of 
silver, copper, /inc, and lead were found to be u.seless ; they either act 
,letrimentally nn the mu?.sels, or do not free thoiu from the bacilli in a 
reasonable time. W.l), 11, 


Fermentation of Malic Acid in the Production of Wine. 
Ai'iU'STK liosKN.sTiKiii. (CompC. rend., l',)08, 147, 150 — 153, Compare 
Meslrczat, Ihi.s voh, ii. 72;>). Malic acid is transformed into lactic 
acid and carlmn ilioxidc by .tficrococcu.s malolactkvs occuninv in the 
"rape ; in order to secure proper ripening of the wine, this bacilhs 
should not be allowed to develop rapidly, so that the malic acil 
disapjX'ars slowly. 

Fermentation of Calcium Tartrate. Oskak Emmebiixc (C«!a 
liakt. Par., 190.8, ii, 21. 317- 318).— The experiments were madewitli 
a Spirillum found in the wa.ste waters from a tannery. 1'““ 
oculated into a culture solution containing inorganic and organic to 
Riibstances an.l solid calcium tartrate, it was found to decompose t e 
latter salt quantitatively, giving rise te calcium f 

dioxide. Thins, in one experiment, 5 grams of the tartiat 
originally put into the solution, of which 1.1 were decorapos , 
rise to 2 0.5 grams of calcium carbonate (theor. = -'2 j 

position proceeds more rapidly the greater the surface ot q P 
to the air and the more freriuently the liquid is shaken. 
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Jn all fermentations of calcium tartrate studied previously, the 
j]as been more complex, and has given rise to several fatty 

Influence of the Sterilisation Temperature of Grape Juice 
and of the Fermentation Temperature on the “Bouquet” of 
Wine. Auguste Eosenstiehl (Compt. rend., 1908, 146, 1417—1420). 
—The best temperature for sterilisation is 60 — 52° ; at 55 — 60° the 
bouquet suffers. It is true that at the lo%ver temperature only a 
partial sterilisation is achieved, but below 26° the surviving yeast cells 
do not appreciably resume their growth in the first forty-eight hours, 
fo that there is time for the pure culture, with which it is desired to 
conduct the fermentation, to establish itself. A further reason for 
conducting the fermentation at a low temperature (20°) is that at a 
higher temperature the carbon dioxide evolved carries away substances 
the scent of which makes up the bouquet. The gases given off may 
be passed into sterile grape juice, to which they communicate the 
bouquet. G. B. 

De-amidieing Ferments of Fungi. Hass Pringsheim {Biochem. 
Zeiisch., 1908, 12, 15 — 25). — Various fungi, such as yea.st and 
jUpergilhi« niger, have the property of liberating ammonia from 
nitrogenous substances, especially from amino-acids. This is due to 
enzymatic action. After treatment with acetone and ether, this 
property is lost. The dc-amidised residue is changed into alcohols, 
witn the evolution of carbon dioxide, by an enzyme contained in yeast, 
which is also killed by acetone and ether. The theoretical bearing on 
these facts in relation to the growth of fungi is discussed. 

W. D. H. 

Influence of the Concentration of Sugar Solutions on 
Respiration [of Seedlings]. A. MAiciE and G. Nicolas {Compt. 
rend., 1908, 147, 139 — 142). — Bean seedlings placed for fifteen to 
twenty-two hours in sugar solutions of various concentrations (up to 
10%) showed increased intensity of re.spiration, both normal and 
intnamolecular. With all sugars examined, except lactose, the 
respiration increases progressively with the concentration. G. B. 

Behaviour of Certain Organic Substances in Plants. I. 
Giacojio^ L. CiAMiciAX and C. Ravesna {Gazsella, 1908, 38, i, 
697). — The glucosides amygdalin, salicin, and arbutin are 
tolerated by maize and French beans to a much greater extent than 
the aromatic substances present in the glucosides, namely, benz- 
aldehyde, saligeuin, and quinol. The plants into which the latter are 
mtioduced die within three days, whilst those treated with the 
g ucosides reach complete maturation. In a period of two months, a 
sing e plant can be treated with as much as 3 grams of glucoside 
without injury. 

The glucosides introduced into the plants undergo partial hydrolysis, 
an are apparently utilised by the plants, since extraction of the 
; ^ y yields a fraction of the total glucoside introduced. 

T. H. P. 
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Mechanism of.the Distribution of Odoriferous Princini • 
Plants. Eug£ne Ghahabot and 0. Laloue (Compt. rend., loog ? 
144--145). — In general, those constituents of an es.scntia’l oil ’ 
are most soluble in water are most readily transported fion" 
leaves to the flowers. Menthol is more soluble than mentlionc "■ r 
peppermint plants the flowers contain more menlhone than the 
Tills is, however, the result of oxidation of the menthol .after if?* 
been transported into the flowers, and therefore a sccondnry effect”''* 

G. pi. 

Chemical Changes Consequent on the Wounding 
Plants. KfDOi.F Fkii-:duh'H (Ceitir. Baht. Par., 1903 ^ ii 21 
330—347). — The author gives a full ri'suuii- of previous work on tli’ 
subject, dealing especi.ally with (a) the increased evolution of caiboS 
dioxide, (h) the increased production of protein, in woimJed potatoes 
and onions. Ho linds that the former of these phenomena is also 
shown by other parts of plants (leaves, fruit, A-c.), but not alffav.s 

the latter ; thus potatoes .and oak leaves respectively gave the followim 

results ; 


Vutnt'.vn (tubi rs), wout;.|c i — . 

iiiit wumnU'il 

(orb /r.uT.r, wouiulid 

,, not wotiiiilvd 


Total 

I'lotciii 

Amide 

CaHio- 


X. 

N. 

X. 

liydnitc, 

.if.idiiy, 

l-lTti 

1 250 

0'12“ 

:<ym 

■21 'SM 

1-oCH 

r.-in 

•“►■.'57 

Oi'i; 

1 2 ;:o 

7:1-520 

S'lOl 

21 '430 
iiS'iSO 

6 


l-riUJ 


IS'iJi 


The tigure.s refer to percentages on the dry .suhstaiiee. 

The fall in carbohydrate is correlated with the inciea.sed respiration, 
but the increase in acidity is not discussed, since the acids actually 
produced were not investigated. It was found th.at the protein 
production in the wounded potato, onion, and pear depended on the 
lircsenoo of the large amount of carbohydrate; the fruits of CyicBiia 
japomea and leaves of Clivid (ianhieri, which behaved like oak leates, 
contained only small ipiantitics. This oliservation lends support to 
Pfcrt'er'.s view that protein is formed from plants by a reaction 
between carbohydrate and amide material. ll. J. I’. 


Origin of the Colouring Matter of Red Grapes and of Other 
Plant Organs. -I. I.abokuk (C'om/of. rend., I'JOd, 146, 1411— 1413*). 
— Hy heating the solid [cu ts of young, green gi-aiie.e with d'h hyko- 
chloric acid to 12 (.(' for thirty minutes, a red colouring matter is 
formed from the tannins. .A similar pigment may be formed by 
boiling w ith alkali in the prc.senco of air. G, n 

Oxydase in the Latex of Hevea Brasiliensis. 1 >avu> Sf“TE 
{Bi,, Chem. J., rjDfl. 3, 3 ol -352).— Four snmple.s of this 'atei:, 
ruldsTi gave marked evidence of the presence of “ 


enzyme, jj 

Ripening of Tomatoes (Lycopersicum esculentuin)^ ■ 

Ai-KAHAav {Compt. rend., 1908, 147 , 14G 147).- ^ 

considerable ineiea.se in tho amount of organic an s, sag 
and non protein nitrogenous substances takes pdace, w . ^ 

and celliilofe diminish. , 


‘ and /tail. chim. .Sure. IbOS, 26, 
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PhYsiological Action of Dicyanodiamide. Qscab Loew {Ghxm. 
7 7 1908 32,676 — 677). — Whilst under ordinary conditions calcium 
decomposes entirely into calcium and ammonium carbonates, 
raikaline soils there is a possibility of a partial production of 
jicyanodiamide. According to Ulpiani and Perotti (Abstr., 1907, ii, 
395 ) the latter compound is not poisonous to crops, and may even be 
Employed as a source of nitrogen ; Kappen showed that it is very 
, lowly converted into ammonia. 

Experiments in which young barley plants (14— 16 cm. high) were 
jl.ired in a 0-5% solution of dicyanodiamide showed an injurious action 
liter two days. In the case of small Lalhyrus plants, no injurious 
iction was observed until several days later, owing, perhaps, to 
ivaporation being less. With 0-05— 0'1% solutions, only the points 
If the leaves were affected; solutions of guanidine hydrochloride 
if the same .strength killed barley plants in a few days. 

further experiments with twigs of Tradescanlia in 0’1%, and Elodea 
n 0'2%, .solutions of dicyanodiamide showed that no injurious effect 
vas produced in either case, and that Elodea utilised dicyanodiamide 
15 a source of nitrogen. The poisonous effects observed by Immendorff 
md Wagner were, perhaps, due to some decomposition product, 
[breads of Spirogyra in 1% solutions of dicyanodiamide remained 
ntact for several days ; worms lived for more than four days in 
)'o“( solutions. Bacteria in broth containing 0'o% were not injured in 
ihe least, 

As regards the constitution of dicyanodiamide, it is .suggested that, 
he imide ring formula (Baumann) best accords with its slightly 
cid character and with its physiological properties, as compared with 
licyanodiamidine and gu.anidine. H. H. J. M. 
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Automatic Safety Burette. Gustav Muller and 0. Berche.'® 
Clieni. Zeit., 1908, 32, 711). — A modification of the apparatus 
escribed previously (this vol., ii, 626). The reservoir has been 
epiaced by a tube connected with a large container. The circulation 
ube is replaced by an overflow chamber fitted with an open conical lid, 
rhich is firmly tied to it by means of glass hooks and strong rubber 
ands. A float, terminating in a cone, serves as a valve, which closes 
men, after filling the burette, sufficient liquid has entered the overflow 
hamber. 


L. DE K, 


Detection of Fluorine Compounds in Wines. L. Vaxda.vi 
SI83 * T 260— 262).— A reply to Carles (this vol„ 

’ , author proves that the amount of fluorine in cenological 

iViT * small to interfere with the use of his process (this vol., 

L. DE K. 
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Apparatus for the Quantitative Distillation of Am 
Philip A. Kobeu' (/. Aimr. Chtm. Soc., 1908, 30, 1131— 
author has applied Folin’s process to the Kjeldahl nitrogen esti 
The fused mass in the Kjeldahl flask, when sufficiently coojgij 
with 40—90 c.c. of water (about 4 vela, of water to 1 volofau'®'* 
acid present), and the flask is connected with two eylinj” 
containing an amount of aqueous sodium hydroxide'^ mor^’tr' 
sufficient to neutralise all the sulphuric acid, and the other, a st j ” 
solution of sulphuric acid to absorb the ammonia given 
applying suction, the alkali is forced into the flash, and the 
developed is sufficient to expel all the ammonia. When all the IvT 
has been carried over, the cylinder may be disconnected and renl 
by an ari'angenient for supplying ammonia-free air, Xl,e 
is continued until the contents of the flask are perfectly coeled 
down. p ]?“ 

Folin’3 Method of Estimating Ammonia in Urine. Miitheiv 
Stkk.l and Willi.^m J. Uiks {J. JHol. Chem., 1908, 5, "l—gti^ 
Certain urines, collected during metabolism experiments uithma,,. 
nesium sulphate, gave discordant results when the ammonia in them was 
e,stimatcd by Folin’s mctliod. This is due to tlie fact that relativclj 
large quantities of aniiiumio-magnesium pho.sph.ae are eliminated under 
these rouditions, ,'omo of it being deposited in ci'yst.xlliDe form; this 
depo.'it is not thoroughly ilocoinpo.sed by sotlium carbonate as used in 
Foliu'.s proces.s, and so a variable amount of ammonia is lost. 

W. 1), H. 


Limitations of the Copper Zinc Couple Method in 
Estimating Nitrates. John K. Pnivis mul K, M. CotBiiUui 
((Vue. C‘ui/(6. I'hil. Auc., 19U8, 14, 441 — 44i;),--Tlu‘ uathors have 
examined tint arriiracy of the copper-zinc couple method of tsliniatinj 
nitrates and nitrites in water.' which contain ronsiderahle qMntiuei 
of organic nitrogen compounds, such as soluble peptones, blood-seriim, 
and soliitilo albumin. From a roiuparison of the lO'clts with thosB of 
blank exqieriments, it is found that the organic iiitrogi-u is to some 
e.xtent leduced to ainnionia under the intiuence of the couple. Siiuihr 
results were obtained with a .--ample of .'ewage to which knoiia 
quantities of iiota-sium iiitrato were added. It is suggested that the 
reduction of the org.inic nitrogen is not ini rely due to the hydrogen 
libeiatrd by the roiqile, but is iiillueneed by the oxygen liberated 
.-imultaiieou.'ly hy thr t-U-rlroIytic action. ■ * ■ 


The Nitro- Molybdate Method for the Detection of Phos- 
phorus in Tissues. (J. ri. N.xsmitii and K. thouM/. ( ' 

i'JOc;, 37, -7-* -■''4). In agreement 'Vi*-h Maciilluiii, but cou > 

the view of SooLt, tlie cold iiitne aehi eiiii>lo50tl 

phoriphates from nueleins and nueluic iieiiJs. *'2,^ ■. tije 

aeuuie^eed in that the reduction of compound-s of nio ) 

Civuso of the hlui.-ii grei'ii colour which aiii>0;irs in all. 

lion.-^, and that it is not due to iho presence of phoNpioius^^ ^ 
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Estimation of Phosphoric Acid. NoasERi vox Loeexz (Chem. 
7 (\t 1908, 32, 707 — 709). — A defence of the auther’.s method (direct 
•eiff'bin" as ammonium phosphomolybdate), which is applicable in all 

-t- whereas the citrate process gives but indifferent results. 

' L. DB K. 

Microchemioal Analysis. III. Arsenic, Antimony, Tin. 
XicoLAAS SonooRL {Zeitsch. anal. Chem., 1908, 47, 367 — 389. 
Compare this vol.*, ii, 432). — The process is based on the characteristic 
microscopical appearance of arsenioiis acid, ammonium calcium 
arsenate, ammonium magnesium arsenate, and arsenic iodide. Anti- 
mony may be isolated as emsium antimony chloride or, preferably, 
iodide or as sodium antimonate, whilst tin yields characteristic com- 
pouDils with cEesium and rubidium chlorides, all of which are readily 
detected microscopically. 

Tin and antimony are conveniently separated from arsenic by heat- 
ing the mixed sulphides obtained in the ordinary course of analysis 
with 25% hydrochloric acid, which leaves the arsenic practically 
imdifsolvod. A portion of the filtrate is then tested for tin with 
rubidium chloride, and another portion for antimony with caesium 
chloride and potassium iodide. The arsenic is oxidised with nitro- 
hydrochlcrlc acid, and then converted into the magnesium compound. 

L. 0E K. 

Separation of Lithium Chloride from the other Alkali 
Chlorides and Barium Chloride. Lolts Kahle.nberg and Francis 
C. Kkauskopf (/. Aroxr. Chem. Soc., 1908, 30, 1104 — 1115). — The 
solution of the mixed chlorides is evaporated just to dryne.ss, and the 
re.sidue, wliich should not exceed 2 grams, is boiled for a few. minutes 
with 25 c.o. of pyridine ; any large particles are crushed with a stirring 
rod. The clear liquid is decanted through a small filter, and the 
insoluble matter washed twice with a little hot pyridine. It is then 
dissolved in a little water, evaporated to bare dryness, and again 
extracted with hot pyridine. The pyridine filtrates, which contain all 
the lithium chloride, are mixed, the bulk of the pyridine is 
recovered by distillation, and the lithium chloride is converted into 
sulphate by evaporation with sulphuric acid and weighed as such. 

L. DE K. 

Assay of Telluride Ores. George Boerow.max (/. Amer. Chem. 
Sac., 19U8, 30, 1023 — 1027). — The irregularities in the assay of high- 
grade auriferoms tellurides are due to lack of homogeneity of the 
sample, and not, as has been suggested, to the tellurium. In some 
cases, however, it is advisable to remove the tellurium with nitric 
acid. Any silver is then precipibited as chloride, and added to the 
msoluble residue, which is then assayed as usual for gold and silver. 
Ihe most favourable temperature is about 1200°. L, de K. 

Evaluation of [Commercial] Bed Lead. P. Beck (Zeitsch. anal. 
L tern.., 1908, 74, 465 — 492). — An exhaustive research as to the most 
rustwortby methods for the analysis of red lead. The author gives 
tee tollowing summary. 

VOL. XCIV. ii. 
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The red lead may be dissolved in dilate nitric acid, and serial , 

from insoluble imparities by the use of such reducing a-ents as sac* , 

oxalic acid, lactic acid, inelbyl alcohol, formaldehyde, glycero!, phcj,? 
hydrazine, salts of lijdroxylamine, but best of all by hydrogen 
peroxide. . 

When small quantities only are available, l;,iiiiseiis pvoces;. 
(distillation with hydrochloric acid and estimation of the ehlonpc 
liberated) may bo used, but in works, Topf’s proce.s.s (titration of iodide 
liberated from potas.vium iodide with sodium thio.sulpliato) shoujd be 
used, as this allows tlie use of 5 grams of the sample. ]„ jg 


Solubilities of the Oxalates of the Rare Earths, f 
Solubility of the Oxalates of Lanthanum, Cerium, and 
Samarium in dilute Sulphuric and Oxalic Acids or their 
Mixtures. Oiro H-rfsim and Fkitz Wikwi (Zniigch. until, Ckai 
1908, 47, odU- tOO).— Tables showing tlie solubility of ihe orjlata 
of tiic cerium group in dilute siilpliuric and e.rulic acitls, nnJ ^ 
luixtiire of the two; the strength of the acids v.iries from Ofjjj' 
to To.V. 

As a result of this investigation, the following feoeoss is recoiu- 
mended. The lure earths are separated from acroiiipanviiig alkaline 
earths by pioei[iit>inoti with amiiiouium chloride and pure amiuonia, 
The wa.s'hed precipiiato is dissolved in liyiirotldoric aehl, and, alter 
e.vptlliiig the e.xec'.'S bv evaporation, the residue is ilis.scilvc'j in about 
1)11 iiarts of .V 1 - siilpliiirie or bydrocldorie acid. .V .siturated 

suliitioii Ilf o.vali.- aciii is tin'll added in siieb quantity that the solution 
will eontaiii about o' . of that acid. If laiitliaiium is prci-eut in k'je 
exce.'s, ammonium o.valate should be used. In pre.si'ncc of more, id, 
tlio process becomes .piite inaccurate for lauthaiimii, aiul ies.s acrariite 
for cerium, 


Influence of Fine Grinding on the Water and herrous Iron 
Content of Minerals and Rocks. Wii.cmm t. 1 iLminu 
ij lou,,'. f .'sue., I'.M)|S,30. lldn-ll::l).-A set'le.s ol 
exi erimeiits on the inlluence of lino giimhiig on mmeia Is (eiiUiitm? 
ferrous iron and on ibe iron and waier eontent. n ui'der to .wj 
oxidation. It ns rern.nmendeJ that the grinding 
...I'l r- ‘il.'tUL.i or iho oo.a>o iKiwder fIiouuI be ueritea 

aiu'Otlv w',rli'i.v.lrotl.n,.U' and and the .solution t.uiUr'd kr hiw 
n-,,!. ' 'luiv matter is limn hncly ground iniJo . 

and.:gau: trerted will, hydro, hiorie and sulplnnie aruls ( s 

compare /;„//. 306, C..\ LVof. .dirrey, 1 Lf- 

Volumetric Kstimatioii of Iron ^ vira? 

TiUnous Chloride. lb '’f ^ i) 

,ir.k 67 IJ. 1 h,. prineiples involved 
,,i.ro,vi'le o.vidi,-es ,'bro.',:inn, .salts iii alk,,line 
lh,,,e becoming diebioinates on aeidilymg the feme 

.e.iu^sdienromaies to ^ 

ling n,,e,,ang.d; Cl; m. "'“'I .s reduced 

u ferrie salt, lor all pr.rctical piupose.s the d.chiumale 
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colour change marking the reduction and the ferric salt being left 
i„ solution. Of these, the first one is involved in bringing the iron and 
chi'ODiium in an ore into solution ; on the second and third, the follow- 
iQtrproces.sdepends. A weighed quantity of .about 0'5 gram of the finely- 
powdered ore is fused with a mixture of sodium hydroxide and sodium 
peroxide, more of the latter being added subsequently. After cooling, 
flip, fused mass is extracted with water, the solution i.s boiled to 
remove all traces of hydrogen peroxide, then acidified witli .sulphuric 
acid, and again boiled .and diluted to a volume of DOO c.c. Fifty c.c. 
of the solution are titrated with standardised titanous chloride solu- 
tion until a clear violet coloration is obtained, showing that all the 
(licliromate is reduced ; a few more drop.s of titanous cliloride are added 
to niiiko .sure that only the ferric salt remains in solution, then a few 
drops of thiocyanate solution are .added as indicator, and the solution 
is titrated until the colour disappears. The volume of titanous 
chloride solution used represents the dichromate and iron together. A 
second 50 c.c. of the solution are treated with liydrogen peroxide to 
reduce the dichromate, and the mixture is boiled to expel the excess of 
hydrogen peroxide. When cold, the solution i.s titrated with titanous 
chloride solution, a few drops of thiocyanate .solution being added as 
an indica tor. In this titration, the, volume of titanous chloride used 
represents the amount of iron only. A sensitive indicator mav be 
prepared by adding a few drops of potassium thiocyan.ate solution "to a 
dilute ferrous sulphate solution. yy. F. S. 


Estimation of Nickel and Chromium in Steel. Edward D. 
C.iMPBELL and Walter Arthur {J. Aimr. Chem. Soc., 1908, 30, 
1116 — 1120).— lA modification of Moore's pirocess. One gr.im of the 
sample is converted into .sulphate by evaporating witli nitric acid and 
sulphuric acid, and to the solution, measuring about 70 c.c.-, 13 grams 
of sodium 'pyrophosphate dissolved in 70 c.c. of liot water are added. 
This is preferable to the citric acid usually employed. The precipitate 
is dissolved by cautions addition of ammonia, and'warming towards the 
3iid. 

Five c.c. of 0-05% silver nitrate and then 5 c.c. of pota.ssium 
iQclido are added, and standardised potassium cyanide is run in until a 
dear liquid has been obtained. If copper is present, it must be 
remembered that 1 part of this cminhs for f part of nickel. Copper, 
however, may be left undissolved by avoiding the use of nitric acid. 
Lf chromium is .also present, it must be rendered harmless by oxida- 
lon with potas.sium permanganate before adding the pyrophosphate. 

c lomuim only has to be estimated, the chromic acid thus formed is 
'1 luted in the usual way with ferrou.s ammonium sulphate and 
permanganate. / 


Tungsten from Chromium. Estimation of 
1 containing Chromium. Georg von Knorre 
£ de arcT 337-306).-! .5-6 Grams of the 

i\'hL no f in a small quantity of dilute hydrochloric acid. 

urther action takes place on boiling, the excess of acid is at 

53—2 
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once neutralised with sodium hydroxide, and, when cold ,S— m 
i \' 10 sidjih uric acid are added, and then, without previous bi 
30 — 60 c.c. of benzidine reagent (20 grams of benzidine and 
concentrated hydrochloric acid per litre). The precipitaie wlp 
tains all the tungsten, also more or less chromium, is washed o ^ 
diluted reagent and burnt in a platinum crucible. 'I’lie .jsij •**” 
fused with sodium carbonate, and the mass extracted with v V* 
filtrate is acidified with hydrochloric acid, using methyl or*' 
indicator, and then boiled for some time to convert the luceste"”* 
metatnngstic acid. When cold, the chromic acid l.s reiluced bya s ^ 
of suljihur dioxide, and the tungsten precipitated with es'ce,<s*^ TT 
benzidine reagent. Addition of sulphuric acid is, as .a rule ° 
sary. a.s enough is formed owing to the oxidation of the^alT' 
dioxide. On ignition, pure tungsten trioxide is cbtaiuod 


Volumetric E.stimation of Titanium. Gr.xo CtAtio/rn-o 
190S, 38, i, fid.S— 6.')0. f'ompare Al.str., 1907, ii, 402, amlVnlu 
and Hibhert, Abstr., 1903, ii, 009).— Titanium is nsuallv oecompamed 

by iron, .so that the method given by Kewton (this vjl,, ii, 325 ) fj, 
the volumetric estimation of titanium i.s in.ipplicable in piactice 

T, H. P, 


Purity and Volatility of Precipitated Antimony Sulphide. 
I.Kwis A. Yot Tz [J. .1 m(r. Vhem. .Voc., I'JOK, 30, 973 - 979).— Aiitimoiip 
sul|iliiile precipitated from a ,-olution containing free liydrochloiic add 
is m-ver pure, but is alw.ays contaminated with more or les.s antimoay 
oxycliloride, w hich cannot Iw removed er'en Kv rc(ii.s.?oiving llie predpi- 
tale in ainnA>ninin sulphide and roiireciiutatiiig with acetic acid. In 
practice, tui.s admixture doe.s not Interfere with the ateiiracv of tie 
atialy.sis if care i.s taken to heat the pioeipitatc in an iitiiiosphtasofcaibon 
di 'Xide at 230 only just long enough to tran.sform it into the black 
sulpliide: a prolonged healing causes volatilisation of the antimony 
ox> cliloi ide, ari'i conseijneiit los.s. 

.Antineuiv sulphide |>recipitated from a solution free from chlorides 
does not sutTer lo.ss on prolonged heating at 251/'^ in a current of carbon 
dioxiile. L, DE K, 


Electrolytic Estimation of Bismuth. J. Peset (zfotic/i, umI 

Chfin , l'."i,s,47^ 4111).- O'Ol (l-Ols Cram of a hisiiiuthsiilt Eshealedifiti 
1 c.c. of svater and 3 c.c. of snljvliuric acid, and, w lien .ill is.diesolved, 
tiic solution i.s diluted to 140 c.c. and submitted to eleclroly.sis, using 
a lotating arioile. Conditions ' 2 volts ; 0'0(i2 to 0 01 ampere ; temper.i- 
tine, 50 : time, eighteen to twenty liour.s. When the solution is tjuto 
free from bi-mutli, O'OS O'lS giam of accurately wciglied cadnunm 

Oilphate ili-solve<l in 10 c.c. of water is added, and the ekctroly.'is 

l.s continued now under the following conditioms : 2'5 — Sj'C,' 


0 2 0 3 ainpeie; time, eight hours. 

The cadmium thoroughly protiscts 
remlers it more adiiosive. 


Iho hisiimth from oxidation and 
h. DE K. 

9 
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Simple Form Apparatus for Observing the Rate of 
Absorption of Oxygen by Polluted Waters and by other 
vprmsnting Liquids. Walter E. Adenet (Sci. Proe. Roy. DuU. 

1908 , 11, 280— 287).— It haa 
been fliown (Abstr., 1896, ii, 322 ; 

1898 , ii, 86; 1^02, ii, 221) that 
tlie determination of the extent 
and rale of absorption of oxygen 
is of fundamental importance in 
the e.xamination of polluted waters. 

A simple apparatus for carrying 
out these determinations has now 
been devised, and is figured in the 
accompanying diagram. Flask B 
is charged with the polluted water 
and A with distilled water. The 
taps Oj and b,^ being closed, absorp- 
tion ta'kes place in B, but not in 
d, which acts therefore as a 
standard pressure gauge. The dif- 
ference of pressure read off on 
the graduated tube a, in which 
the distilled water rises when i, 
i.s opened, shows tlie amount of 
absorption in B. The original 
should be consulted for details as 

to tho size of the apparatus, the method of use, and the 
of calculating the results. 



manner 
G. Y. 


Detection of Free Acids in Organic Liquids. Ferxaxd 
Repito.n {Ami. Chim. anal, 1908, 13, 269— 270).— Five c.c. of 
Fehling’s solution are boiled in a test-tube, and, if no change takes 
place, a few drops of the solution to be tested for acidity are added, 
wlien a precipitation of copper oxide takes place. One drop of an 
A/ 10 acid solution will give the test. L. de K. 


Physico-chemical Analysis of Wines. Paul Dutoit and 
Marcel Duroux {Coinpt. rend., 1908, 147, 134 — 137). — -A strong 
solution of baryta is added in small portions to the wine, the conduc- 
tivity of which is measured after each addition. At 6rst the conduc- 
tivity falls, and a sharp minimum indicates the point at which all the 
sulpliates have been precipitated. It then rises to a maximum, 
con-espoiiding with neutrality to litmus. On further addition of 
baryta, a gelatioous precipitate occurs, ami the curve of conductivity 
shows a shallow dip, the length of which is a measure of the amount of 
tar.nins present. After this, the conductivity rises in a straight line. 
In one operation, three constituents of the wine are thus determined, 
the sulphates and acids with great accuracy. G. B. 
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Origin and Variations of Sulphates in Beer. Intern 
of Analytical Results. Aciiillp; MOxtz and J, \ f, r 
(Ann. Chim.annl, 1008, 13, 253-200), - An inre.vtifrafiJn 
whetlier the presence of nioro than 2 grains of ^^ftrfaio 

per litre in beer should be called adulteration. The atithoi- 
that even more than 2 grams may he fully accoiintci 
sulphate derived from the water (Hnrton water, for *!'® 

other inatoriala used in the brewing process. The 
mainly from the malt, and is often pre.scnt in .sii(lici,.,,f ,, 
cover the sulphate fully; the authors, however, doiila Miiefii',' 
then it i.s really permi.ssilile to calenlato and report all i],^ s() 'i*'® 
as potassium sulphate. ' * 

A further (piautity of sulphate is due to the sulplmring of tlio 
or from the u.-e of sulphites ; a special test shonhi he urele to I f 
tile latter. p tt'lV'* 


Detection of Thiocyanic Acid by means of Mercurm 
Chloride. Koinm Foil .see i {i.'hnn. /.tulr., I'Jd.y. i, i.'ipi;. pj 
Fannncol. ipfrim., 7, PI -pfl), — To d.-tect thiocMuiic .add j,, 

12— l.'i c.e are w.-irmcd with 40—12 c.c. of absolute nlcnlio] the 
tihrate is coiKvntrale'l to 0 7 c.o., and the re-idiie airaiti filtered ' Oo 

ad.iiug meri'urous chloride, this will he reduced in tliecold to raeWlit 
mercury, whicli reaction is characteristic for tiuocyanic acid H# 
process may ho applied also to solid animal matter. ’ L de K 


Estimation of Citral in Lemon-grass Oil. Armxd Bmcj 

(( V|C»I. /tnir., l‘Jd8, i, l.iOii ; from lUill. A'co /'/ctrwrc,,/,, 1908, IJ. 
72 — 77). — Tell ee. of the sample aro introduced itit'i a IDi) c.c, Sa..); 
the neck of whicli liol.ls fully In c.c.. nmi is graduated to 01 c.c, 
'I'weiity c.c. of a rcccntly-prcp ircd iltl,, .-o'liiuu liydrcgen siilpliite 
solii' iou aic a. Med. ami the m i.ss shaken until soliditied, otter CfieeB 
minute-., the tla^k is 'iispcnde.l in a w;iter-h;ith ;ii SV, and. when ivitl 
coU'tuiit shiiking the m;i-..s has li'iuetied, the fhisk is three foiirtlis Hied 
with the ^uljdiiic .-olution. .\fti r four to ^i.>c minutes, a lay et of oil 
will liave formed, an.l more of the reagent is then added uiitil tile flilsk 
is tilled up to tile iiei-k. After eight minutes, more i' a.lded so as to 
till the gr.i.luated neck, and, after keeping the l!a.-k In the mtei'-liafli 
f..r aU'ith.-r ten i-iinute.s, it is taken out and allowed to rool. Tiie 
velutne of nil loaoriied oil IS then rea.l oti. h DE K, 


Titration of Chloral Hydrate. .It i.ks c.tii.vii-’H i':hm. '/Anir.. 
1'.'^'', I V.'J ; from I'tiOK *'*' (. Vh<ji’u\uvijK^ 15. ii 

or. it r U} pr.'V.-itt :i 'OrT-n-lftry rractimi fr* n. takini' t*et'U'en lie 

f(iriin'*l .in*! tlie.'tlkuli, tin* tot .'•hon]il 1 h‘ (•UNfl 
follow-.: n h:.,').'* ibo .'iniupl*' i-i •b’s^nlvfl in in c.r. of 'vritPi, 

l-' j I' (■ <tf ,V lo bviiroxi'I*! aiKloi], i ii‘> 

.,hon!.i .•xofftl \:> \ an-l. afu-r fifteen to twenty '"f " 
of alk.kii titrate.1 with .V-IO Milphiiric a<‘i«l with plu-noliiht 
in'iicat.pr. Anoth/T experiment -houid then he tiiaik', 
cxce^.^ alkali. 
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Eatimation of Acetone in Urine. T. Stuart Hart (/. Biol. 

, 1908, 4, 477 — 482). — The acetoacotic acid in’the urine is first 
converted into acetone by heating at 100’ ; the acetone i.s then drawn 
tiv a current of air into the absorbing cylinder, as in Folin's 
nietliod (Abstr., 1907, ii, 588). Tbo value.s for total acetone plus 
icetoacetic acid closely approxim.ate to those obtained by the more 
lengclif llessinger-Huppert procedure. W. D. H. 

The Estimation of Indole in Faeces by Herter and Foster's 
Method. E. Gortek and W. C. de Gkaafe [Pharrn. Weekhlad, 1908, 
842—845). — Fajces are distilled with steaur in presence of 
jotasfiuin hydroxide, and the distillate again distilled with steam after 
icidification with sulphuric acid. The indole is estimated in the 
;c‘cond distillate by Herter and b'o.ster’.s colorimetric method, using 
I standard solution prepared from pure indole. A. .1. W. 

Direct Application of Kerner’s and of Liebig Hesse’s Process 
;o Quinine Disulphate. Pietro Bigi.nelli {Chem. Zentr., 1908, i, 
499 — 1500; from .l/o». 8'ci., 1908, [iv], 22, 185 — 187). — The conversion 
if the quinine disulphate into the normal salt i.s effected in the cold by 
cad carbonate (also compare Abstr., 1907, ii, 317). L. liE K. 

Estimation of Casein : Determination of its Molecular 
iVeight. Georc Tu. .MA'rrnAioroutos (ZeiUch. anal. Chem., 1908, 
17, 492 — 501). — The process is based on the fact that casein forms a 
letinite compound with sodium hydro.xide when using phenolphthalein 
vindicator; in this compound, the casein seems to have a molecular 
veight of 1131'5, practically agreeing with the molecular weight 1135 
•ttributed to it by l.Aqueur and Sackur (Abstr., 1903, i, 300). 

The analysis is conducted as follows : In two separate beakers are 
ilaccd 80 c.c. of water and 20 c.c. of milk, 3 y 25 sulphuric acid is 
■dded to the milk until the casein appears to bo completely pre- 
ipitated, and the same amount i.s then added to the second beaker ; 
iS a rule, some 21 c.c. are required. To the contents of the control 
loaker is now added 1 c.c. of 1% alcoholic phenolphthalein, and the 
phole titrated with A’yiO sodium hydroxide. The contents of the 
tber beaker are liltered until 100 c.c. of a clear filtrate have been 
btained. This is then also titrated with soda, and, after making 

n allowance for the dilution caused by the acid added, the difference 
u the titrations represents the alkali absorbed by the casein ; 1 c.c. of 
',10 alkali = O’lldlo gram of casein. L. de K. 

Pettenkoffer’s Reaction. Gabriel Guerin (/. P/iarm. Chim., 1908, 
VI), 28, 54 — 54). — The Pettenkoffer reaction for biliary acids is due to 
le forination of a trace of furfuraldebyde from the sugar added, and, 
R act, a trace of this aldehyde may be substituted for the sugar. 

he author now states that if a larger quantity of furfuraldebyde is 
eq’lo}6d, the colour generated is not purple, but blue. The test may 
|e applied as follows : A small quantity of the biliary salts is dissolved 

1—- c.c. of alcohol, 5 — 6 drops of a saturated aqueous solution of 
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furfuraldehyiie are added, and then slowly an eijual 
sulphuric acid, when the blue colour will be developed ,at onfu 
aqueous solution has to bo tested, twice the quantity of fuifvjai/, 
should be employed. ' 

The blue coloration is due entirely to the formation of cholic icj) 

L. BE K, 


Colour Test for Alypine and various other Local An 
thetics. P. Lemaire (.-Inn. Chim. anal., 1908, 13, :)fi)_ 3 (i 5 v 
author has successfully applied the sulphonatioii te.st for Ijrazoi^acij 
to some local anaesthetics. 

Two c.c. of pure .sulphuric acid are phiced in a tc.st-Uibe, O'ljJ r,f 
of the sub.staiice is added, and the mi.xtnre heated until uhite 1111 * 
appear. 04 Gram of potassium nitrate in fine cry.stals i.s then addd 
in small portions, and, when cold, the liquid i.s poured eiuefnllv into 
beaker containing 25 c.c. of dilute ammonia (1:1), 
drop of ammonium hydrogen sulphide, a reddisli hrmvn raloratioD 
appears. The test is sucoe.ssful with nlypiiie (beiiEtn ketmmetlijlili. 
aminopentanol hydrochloride), stovaine (beuzoyldiffiotliylnininoiieDtmcl 
hydrochliiride), cocaine hydrochloride, trop.acocaine hydrochloride 
a i'ucaine hydrochloride, ami /j-eucaino hydroehloriJe, " ’ 

With other .-substances of this class, the te.st is indistinct, otvlnj tj 
secondary reactions. L. be ]{, 
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Refraction and Dispersion of Helium. Kurt Hbrr,mann {Her. 
dmi, physikal. Ges., 1908, 0, 476 — 482. Compare this vol., ii, 3.S3). — 
Mefistirements of the refraction of air, hydrogen, and helium have been 
made for the cadmium line A = 0'6438/». The values of the refractive 
index are for air 1 0002930, hydrogen 1 '000 1380, helium T00003406, 
at O^and 760 mm. The values of v in the expression for the relative 
dispersion 1 /v = {rif. - ne)l{n„ - 1), where ii^, and are the refractive 
indices for the !ine.s C, and are for air 98'0, hydrogen 65*9, and 
helium 39*9. H. JI. D. 

Index of Refraction Oi Mixtures of Alcohols and Water. 
II Antony G. Doro.schewsky and S. V. Dvoescha.ntschik {J. 
Russ. Phys. Ghent. Soc., 1908, 40, 908 — 931. Compare this vol., ii, 

241),— The curves connecting the index of refraction of aqueous 

alcohol with the proportion of alcohol present for thallium, lithium, 
and sodium lights are of the same typo, all exhibiting maxima at the 
Bame concentration j the curve.s become less convex as the wave-length 
is increased. Rise of temperature also results in a flattening of the 
ciirre, and in a displacement of the position of the maximum towards 
the water axis. 

hen water is added to isopropyl alcohol, a well-defined maximum 
refrangibility, corresponding with 93—94% of the alcohol, is ob-served. 
M ith normal propyl alcohol, a le.ss clearly marked maximum exists at 
about 97%. With butyl and isobutyl alcohols, addition of water 

causes lowering of the index of refraction, no maximum being 

observed. The rate of change of the ind-'X of refraction with 
temperature, dn/s/f, al.so varies regularly, exhibiting a maximum in 
the region of the maximum index of refraction. In general, the 
in.ignitude of dnjdt for propyl, isopropyl, butyl, and isobutyl alohols 
Fanes little, but diminishe.s slightly as the molecular weight of the 
dcohol increase.”, and is greater for the isoalcohols than for the normal 
in 0.5. 

The value of a in Pulfrich’s formula {Zeitsch. physikaJ. O/ieni., 1S89, 
h {n- 7ii,)ln = a{I) — 1)^)1 D has been calculated for mixtures of 
ithjT, propyl, and isopropyl alcohols with water, and is found to be a 
lonstant independent of the temperature and of the wave-length of 
he light used. For ethyl alcohol, the mean value of a is 0*973, for 
Jropyl alcohol, 0*92, and for isopropyl alcohol, 0*95. Knowing the value 
) the indices of refraction of mixtures of alcohol and water, and the 
ipecific gravities and indices of refraction of absolute alcohol and 
vater, the compression of the aqueous alcoholic mixtures can be 
a cu ated ; results obtained in this way for various mixtures of ethyl 
CO 0 and water at 15°, 20°, and 30° agree closely with the oxperi- 
Calculation of the concentration of mixtures of 
acotK* and water by means of Gladstone's formula, (»- l)/<i = const., 
TOL, XCIV. ii. K. 
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yields accurate results, which are also given by Pulfiiclj i. 
modification of Gladstone’s formula. oil.) 

The expansion of liquids by heat is expressed with erp 
by the equation i't = Vo/(l - it) (compare Mendeleeff J p 
Chem. Soc., 1884, 16, 1). The authors find that a simile*'' 
nt = n„l{l+kt), gives accurately the relation between the 
refraction of a liquid and the temperature ; k is teimeil tl 
of the index of refraction. 1! “'“Jultis 

i. H. p. 


New Law of Series Spectra. W. Ritz {Phjsihd. ZeiM io™ 
9, 521— 529).— A formula is given by means of which new ser f 
spectral lines can be deduced from known serie.s. The newly-his^ * ° 
scrie.s of lines in the spectra of the alkali metals .iro ac 'n 
represented by means of the formula, and it is also shown that tl 
series of lines in the spectra of helium, copper, and the alkaline'^ t 
metals are in agreement with it. HMD 


Spectrum of the Lighter Constituents of Air. Herbeet F 
Watson (I'm. Ho;/. Soc., 190.8, 81, A, 181 — 194).— The lightevponions 

of air were separated by fractional di.stillation by Coate.s (Ab.str , 190; 
ii, 257), and tlie (lortion not absorbed by charcoal at -190’ra' 
further fiactionatoil. One fraction pumped olT liiareoal at - 20ii' mj 
a second fraction at - 190 , have now been examined .siiectroscnpicall? 
by the author. Tlie spectra of the first order, ami, for all liny 
wave-length less than 4100, of the second order as well, obtained vitli 
a Rowland grating. Were photographed. A very long cxfiosiue tss 
given ill order that faint line.s might not be overlooked. 

The wave leiigtli.s obtained, along with tho^e of l.ivcing ,aml Dswar 
(Abstr.. I'.Mil, ii, 2li>) and Italy (Ab>tr., 1901, ii, il) for coiigiariEOD, 
are given in tabular form. .-After allowing for the lines uidinaiilr 
a.sonbed to helium ami neon (and also to traces of argon am! livdiogai), 
a roii.-idc'iable luimlier of line.s remain unaccountml for. Tbeie 
however, do not iip| e ir to sliow iimro than accidental eoinrldciicfs 
with aiiv of the chief nebular or coronal lines, or with any of thelitai 
of the Speetiiim of the solar chroino.vpheie. It seems [irobiible, theie- 
foie, that the majority are really neon lines whicti were tot obaiwed 
previously owing to insiittieient expttsuro, aiid there is no evidence that 
the fractions contain ga.'cs other Ilian tho--e already mentioned. 



I’UifJI l."> A'l *iiv >’• • 1 

a din-cl .-{-tK-troscoitt*. 'I'hi! in i 

pilot. .i. Thr*-*' plioto^jraphs wero 

fii.-sl >howt'd thp .^jHvtriiiu of tin* emanation alum*, \,,tio(ie, 

.in.-liar;;'' iH to .Irivo liir ('inaiiHtioii louanU tlie i- 

where it laij^t'Iy al»soi'l>cd, and the tube soon 
liydio^'eii w]teciium. 
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Much better results were obtained with copper Electrodes in place 
of the aluminium electrodes first used. The former electrodes appear 
rot to contain hydrogen, and absorb the emanation much more slowly 
than aluminium does. 

The wave-lengths and intensities of the lines ascribed to the emana- 
tion are given in the paper (compare Rutherford and Koyds, 
following abstract). 

Spectrum of Radium Emanation. Ernest Rutherford and 
T. Koyds (Pkil. A/oy., 1908, [vi], 16, 313— 317. Compare Cameron 
and Ramsay, preceding abstract). — The spectrum of radium emanation 
purified as well as possible from permanent gases and carbon dioxide 
was found to consist of entirely characteristic lines. The authors 
have mapped a spectrum of seventy-four lines between 3612-2 X and 
6079 A, thirty-nine lines being observed visually, and sixty-three photo- 
graphed. None of these lines has been identified in any stellar spectrum. 

, The colour of the discharge is bluish, the spectrum being characterised 
by groups of brilliant green and violet lines. 

During the passage of the discharge, the emanation lines grow 
gradually weaker, and the eman.ation itself appears to be driven into 
the walls of the tube, whence it is removed with difficulty by strongh^ 
heating the glass. After three days, the glass is much blackened, and 
the principal lines of helium appear in the spectrum. E. J. C. 


Quantitative Indications Furnished by Dissociation 
Spectra; Silver. Antoine de Gkamont {Compt. rend., 1908, 147 
3()(-309. Compare Abstr., 1907, ii, 728; thi.s vol., ii, 645).— The 
lollowing .senes of argentiferous materials have been examined spectre- 
icopica ly, employing the simple or oscillating condensed sp,ark ; 
.1) gjilena,- (2) commercial lead; (3) alloys of lead and silver; 
4) 111 0)S of tin and silver, all of known composition. Spectra of the 
our classes have been photographed on the same plate, and to-render 

six spectra of each class, 
pie.enting six different concentrations of silver, have been recorded 

he couipn/r r Ti”*' constant relation to 

eg the b °‘v a" ^ ^how- 

™nil;-,uro'o00i? “ncentrations of silver 

rith thoTrT'’a i^es which coincide 

'‘oaiust the halo occasioned by bright 

producing Coloured Flames. Robert Gold- 
^dZtcK a 1" f""" ‘-!55-259),-A description 

intensely coIoZd.’”’"''"^''"*®” ' ”'^''“““8 a (fame permanently 

54—2 
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Electro optical Properties of Liquid Mixtures j 
(Jnn. Chlm. Phy,., 1908, [viii], 15, 67-140).-The author 
a re.-iiime of previous work ou the change.s undergone by liirlij 
traverses a liquid situated in a magnetic field (compare 
Atti. E. Accad. Lhicei, 1903, 11, i, 374, 463, 531- H a 
Aleslin, Abstr., 1903, ii, 408, 521, 585). ’ ’ ‘35; 

The laws of electric dicliroi.sm are shown, theoretically and 
mentally, to be similar to those established by Me.din a^f. 
magnetic dicliroi.sm. But whilst the sign of electric dirhi"* 
independent of the relative value of the dielectric constant 
media, that of magnetic dichroi.sm can bo altered by modify' ° u 
relative value of Ihe magnetic comstanta of the solid and siirro 
liquid. The dichroisin is proportional to the length of liquid tray”™f 
by the light and (o the concentration of tlio liquid, and incteases tv 
the intensity of the field to a limiting value, ' ° 

A mixture of liipiids placed in a uniform electric field exhibit- 
marked biiefractiou, provided that the su.spended particles are suffici* 
eiitly iniimte. 

Tiie tieUl due to gravity js also capable of producing the plienoniens 
of diehroism and even of bircfractioii. The action of any nnifium field 
is hence iiianilested in an orientation of the particles of mixs'l active 
liquids, which then exhilut the phciioiiieim of diehroism and birefrac- 
tiuii ; the taws of these pheiioinena are the .same whatever the nature 
of the tiel I. provided that account is taken of ihe change of ,sii»ii due 
to di unagnetism. If the particles in suspension have a greater 
magnitude tliaii about O'o mm., diehroism alone is observed, and is due 
to the retlcction of light by the ery.stalline snrface.s. If the particlei 
are '■mailer and uniform in .size, diehroism is still the principal 
[•ticnomcnon observed, but biivfraction also appieai-s, and the modifica- 
tions due to dilTiaclioii coine into |itay. .-As t lie dimensions of ike 
[.articles diminish, dichioisiu becomes r.ircr, and biiefraction pkjs a 
iiiore iiiiportiiiit iblc, whilst, yvluii tlicy arc inriiiit+ly small, as in 
colloldab .solutions, the phenomena of retlcction and refraction are to 
longer piodnced and the lit|uids are only bircfractivc. X. H. P, 


Electrochemistry of Light. III. Halogen Carriers, Wmee 
It. B.ANCHorr {•/. /'/iv.sjcn/ t’Acm., Ititt-S^ 12, 417 — 117. Compare tlii' 
\ul., ii, 418, 549). 'i'iie facts and theories relating to the action of 
(-‘irricrs in the chlorin.af ion and hromiriation of hydrocarbons are 
di-cusscd, and a in-yv tln-ory i.s put forward which rc.'eiiililes ill some 


r.-sjc cts that a lv.niccd by Brniicr (this vol., i. 1 1 1). 

Ihe chief coiiclusnin-s at which the author arrivc-s are that tie 
of luln^ 4 -n caniri-.M is not dm- to the \uWTiw<\iM6 ftiruiat-ioD ot 

iul-iitive roinpoun.ls, aii-l thiit. uo.Kt s'ii!:ihle coiulitiuns the caiW 

re;\< t with the h>droefir'oons i.-veti in th*? abseni'e of fiee halogen. 

'I'o account fttr t^leob^elvod of 5 :uhstitution in 

ftn<i in the niud.-us, it i.s supiMised that the Imlogens and tie cam 
give risO to ions, and that sulifilitntion takes piiue in the ntic eiis^ 
the negativo ions fin* pro.sent in e.wvMS ami in the side c lam 
po-itive ions predominate. Iiy means of this ; rujug 

action of ferric, staunie, and aluminium chlorides, as we 
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nehloride, phosphorus peutachloride, water, and sunlight, can he 
for d’te facts relating to the velocity of the reactions 
Xocertain of these carriers are employed can also be ex[^ained.^ 

Photographic Action of Metals and Hydrogen Peroxide 
/Q^-called Metallic Radiation). Sem Saeeand {Ann. I’hjsik, 1 11(18, 

fivl 20, 899 9f^- Compare Russell, Abstr., 181i8, ii, 287 ; 1899, ii, 

rom _An investigation has been made of the conditions under which 
photographic action is produced by certain metals and by solutions of 
hydrogen peroxide, and from the results the author concludes that 
the action of the metals is due to chemical changes and not to the 
emission of any special type of radiation. 

The activity of the metals, measured immediately after polishing the 
surface, increises with the electropositive character, and the greater 
the activity of the froshly-poli.shed metal the more rapidly does this 
activity diminish with time. When the mrtal is kept in a vacuum, 
this diminution in the activity does not take place. The photographic 
activity is also unaltered after the metals have been heated, and 
exposure to an electrical field has no infiuence on the photographic 
iffect. The darkening of the plates is greatly increased if the plates 
ue left undeveloped for some time, or if before developing they are 
;ently heated. 

In a vacuum containing phosphoric oxide, the photographic action 
loss not take place ; conditions under which hydrogen peroxide can be 
ormed appear to be essential. Experiments are also de.scribed which 
ndieate that the action docs not spread from the active metals in a 
ectilinear manner, but that, on the other hand, the distribution is such 
1 .S would be expected if gaseous diffusion were taking place. The 
iliotographio action is not observed when certain metals, such as copper, 
11 - alloys, like brass, are interposed as diaphragms between the active 
netals and the photographic plate. It is also inhibited if very thin, 
lon-porous sheet.s of metals .are interposed, or if a sulJicieatly rapid 
urient of air is passed between the photographic plate and the active 
uetal. 

The observations indicate the identity of the action of metals and of 
lydrogen peroxide solutions. The metals therefore exhibit photo- 
;rapliic activity in consequence of the formation of hydrogen peroxide, 
.nd are only active when the conditions are such that hydrogen peroxide 
an be produced. II, M. D. 

Relation of Absorption and Sensitiveness in Photographic 
Preparations. Eaicn Lehm anx {ZeUsch. physikal. Chem., 1908, 64, 
19 — 119), — The question as to the influence of wave-length on the 
elation of optical absorption to photochemical extinction has not 
utherto received a definite answer. The author shows that in the 
ase of silver iodide a solution of the problem is possible. For silver 
odide either by itself or in collodion, the maximum of absorption and 
he maximum of sensitiveness are coincident. In a gelatin emulsion 
* sLwer iodide, however, the maximum of sensitiveness is displaced 
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16'66/x/t relatively, to the absorption maximum. Thi.s may be due to 

the formation of an organic silver salt. , 

It is exceedingly probable that similar results would be obtained 
with silver chloride and bromide it these substances could be subjected 
to direct observation. ■ *-'• I'- 

Photochemical Oxidation Hydrogen Iodide by Oxygon, 
JoH. Plotnikoff (Zeitsch. physikal. Ckem., 1908,04, ^ . CompEire 

Vhstr 1907 ii 21*2). The rat© of decrease of the oxygen concontra- 

tion is now’ found to be proportional to the 2/3 power of the arid 
concentration both in the light .and in the dark, fhe fact that in the 
earlier work different values wei-e found for the exponent of the 
hydrochloric acid concentration in the light and in the .lark uas 
p'robably due to some catalytic agent, and it is now shown that the 
presence of copper sulphate is sufficient to cause such a difference. 

For the react ion in the dark, the value of ^r+i»/^r "ow found to be 

2 07 ; for the reaction in the tight the value is l-3h. 

The author's further experiments show that the photoclieniical 
oxidation of hydrogen iodide by oxygen is the sum of two independent 
changes: ( 1 ) the reaction in the dark ; (2) the reaction ,n the hght, 
Hence the velocitv may be represented by the formula . d\OA .(( = 

Method of Carbon Dioxide Assimilation. Eiiii. Baur {ZtilA. 
rlmkal. Ch^n,.. Vm 63. Gh3-710).-A soluUou ot potassuiii. fe„ic 
oxalate in diffused daylight evolves carbon dioxide, but the evJu ioiiof 
e'ls ceases before alt the ferric salt is decomposed. \ her a 
t;iutiou of potassium ferrms oxalate is kept m «« f 

carbon dio-xhle, the gas is gr.adiial y absorbed, and ten ic s It i. 
iTodaced. These oV.servatioiis may lie summed up m tlie epiiiliou; 

V.rit'OlK :r- t'e(<-',0,)„K„ + .Ub.O,K., + <'0,,. 

The leversib.Uly of this' Ter.ctio,, has led the author to oousi.k 
th.^ suggestion, tliat in the original production of 
pimnds the reduction of carbon dioxide to oxalic .ni.i ■' - 

fu-ststaoe In order to make the energy of light availihle for 
this reduction, the system ferrons oxalate + terric ...xal:. e + 
c uhon dioxi.le must lie comhined with a svslem in whu-li x/.e 
develope.1 un.ler the intlneueeof light. This latter result n ^ 
f.u- in.~tance, when silver ehloride iminerse.l u. wa ... n ox ^ 
li,d,t,and the author show.s how in a vessel I’™';’"* " \ ' ™ 

..fpl ..oeldori.le and a sem.,a.ru,eable membrane it wou c - ^ 
tluJoreticallv at least, to effect the - 7 --''/’^;';; ".tt "v!:* 
water into oxalic acid an.l oxygen. In en.leavour.,,. 
wl,...h, like silvcrchlornle in water, would ev.dve ™ 

hglit, tlie author has .studie.1 the way in 7“* L|„, The P-B- 

mercury, uranium, aud cerium salt.s are ^ ^'.paiaiin bith 

at a platinum electrode in..ner.se. m a ^lu 7 
nranous and uranyl salts is actu.ally ^^Ucoment of (fotontid 

.sunlight than when kept 111 the dark. 1 he i ■ P ....cordmi: V 

is considerable, an, I takes place more or less rapidl) .urordi . w 
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nature of the ealts employed. The results obtained with iron, 
mercury, und cerium salts were less noteworthy. 

The term “light coiitent” (“ Lichtinhalt ”) is proposed for the 
quantity of energy which is absorbed by a light-sensitive substance, 
which goes to change its chemical potential. The value of this 
‘Might content is deduced from the of photoelectric cells and 

their temperature-coffiecients. 'p 

Distribution of the Radiation from Radioactive Sub- 
stances. Heinrich ^ W. Schmidt {Physikal ZeiiscL, 1908, 9, 
i)37 — 541). To explain the irregular di.strihntion of the radiation, 
from substances containing uranium, which Greinacher (this vol, ii, 
551) found on examination of photographic plates which had been placed 
in contact with these substances cut into sections of well-defined geo- 
metrical forms, it is not necessary to attribute the action to secondary 
rays. The phenomenon can be referred to the action of the /3-rays if it 
is assumed that the emitted rays follow the cosine law of Lambert, 
Conversely, the experimental observations indicate the validity of this 
law in the cJise of corpuscular radiation. H. M. D. 


Experiments with Radium Emanation. Volume of the 
Emanation. Ernest Rutherford {Phil. May., 1908, 16, 300—312). 
—The amount of emanation in eijuilibrium with one griun of radium 
is q K ^here q is the rate of production per second and \ is the radio- 
active constant of the emanation. The value of X is about 1/468000. 

Assuming that one atom of radium cmit.s one a-particle and then 
becomes one atom of emanation, and knowing the number of a-par- 
ticles emitted per second and the charge on each (Rutherford and Geiger, 
this vol,, ii, 794), the author calculates the volume of the emanation 
to be 0'57 cub. mm. \>ev gram of radium. K imsay and Cameron, however 
(I'l'ans., 1907, 91, 1266), obtained 7‘07 cub. mm. of emanation from 
one gram of radium. The auilior finds that probably SOTy of the 
gas measured by those authors consisted of matter foreign to the 
emanation itself. 


To obtain pure emanation, radium broiuitle was either heated in a 
quartz tube or dissolved in water, tlie emanation being pumped off 
'fifch the oxygen and hydrogen formed, and sparked down as described 
by E.am.say. The einauatioii was collected over potassium hydroxide, 
and condensed by cooling in Ihjuid air. After all uncondensed gases 
had been pumped off, the emanation was allowed to gasify and remain 
some hours in contact with potassium hydroxide. It was finally 
liquefied again by liquid pentano at a temperature between 150^ and 
186-^ and exhausted by the pump, a portion being volatilised and lost 
in the process. Difficulty was experienced in obtaining the emanation 
roe from carbon dioxide, although phosphoric oxide was used to 
ubricate the stopcocks and the emanation frefqnently stood twenty- 
our liours over potassium hydroxide. The emanation, as finally 
measured in a capillary tube, was iu such a state of purity that the 
spectium of carbon dioxide was hardly .-^een, but a new spectrum of 
righi lines certainly due to the emanation itself appeared. 
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The amourit of .radium eorrespoudirg with the amount of emanation 
measured was estimated by comparing the y-ray activity of the 
emanation with that of a standard sample of radium bromide \Vhe„ 
the emanation was well purified, its volume varied from O'SO to 1 
cub. mm. per gram of radium, decreasing rapidly and spontaneously to 
0'58 to 0 66 cub. mm. The average final volume corrected for 
temperature and pressure was 0 58 ciib mm. The highly-purifiej 
emanation had the usual half-period of 3-75 days, and the author finds 
it difficult to explain the spontaneous contraction. In one expeiimeiit 
when purified emanation was left eleven days in the capiUary, its volumo 
greatly increased again, and a brilliant spectrum was obtained shomng 
all the lines of helium. Passage of electric sparks caused the emanation 
to condense on the glass walls of the capillary, leaving only carbon 
dioxide. At the temperature of liquid air, the emanation has a sensible 
vapour pressure. 

Relative Activity of Emanation and Active Deposit from 
Thorium and from Actinium. Howard L. Bronson (Phil, hfag., 
1908 [vil, 16, 291—209). — It is frerja(*ntly assumed that eaoh atom of 
the various ra’dio.aetive substances gives off either one or no u-partide 
each time it undergoes transformation. The author s coiiipanseris of 
the relative activity of eii;aD.ation ami active deposit in the cafe.s of 
thorium and .actinium, making due allowance for the differeut mean 
free paths of the a-particlcs in the various cases, fail to support tins 

'’T quantity of the volatile r.adieactive products from thorium or 
actinium wa.i conveyed to the testing vessel by a cun-ent ot air, and 
its total ionising activity was measured. After waiting a short tune 
to allow the emanation to decay, the re.-^idual ionising activity duo to 
the active deposit w.a.s measured. The activity of the emanatiou was 
obtained by difference. Knowing the rate.s of transformation ot all 
the products, the activity of the deiKisit when at its maximum value 

could be calculated. , n f /^ic m 

The ratio of ionis.iti(.n due to active deposit to that doe to 
imanation was found to vary from 0-34 to 040 m the case of thorium 
and from 0-2vS to 0'4t with actinium, different ratios bwog obtained 
with nicasuriutr vessels of dilTorcnt sizes. . r, • p 

The active depo.sit from thorium is supposed to contain 
and thorium C In all ca.scs with thorium, the 
ratio wa.s four times as great as the measured ratio, " 

actinium the calculated ratio was alway.s twit^ 
measured. The presence of other .substances of shoit . 

periods would serve to explain the results, hut there [ to 

[his (compare Hahn, Abstr., I'JUG. .. 7 8). Ihe 
suppose that atom.s of thorium B and ^ ^^atom of 

number of a-particles during tran.sformation, but tha a 
thorium emanation gives off four times as “‘“‘y > “‘f ^ .. 
integrating atom of actinium emanation radium 

particles a.s an atom of its active depo.sit. On the ot 
emanation, radium A, and radium C appear ^ ^Ugr of ojoot*'* 
number of a-particles per atom. The actual niimbei 1 
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(j.particl6S por AtoiQ CAzmot be stated a 3 the deteiizaiiiatioiis are only 

relative, R. j, c. 

Ozonisation of Air by the Action of Radium Salts and 
Emanation. Eaffaelo Nasini and Mabio G. Levi (Aui R. Accad. 
Lhtcei, 1908, [v], 17, ii, 46 — 49). — The authors discuss the formation 
of ozone by radium salts, which is affirmed by Madame Curie and by 
Giesel, but denied by Ramsay and by Soddy. The authors’ experiments 
show that, in presence of a large excess of air or oxygen, ozone is 
formed by the action of radium. 

A small bottle containing 0 005 gram of radium bromide dissolved 
in 30 c.c. of water was placed open in a 5-litre flask containing air. 
When the flask was closed by a ground-glass stopper, after some hours 
the air inside gave the reactions of ozone, but if a cork or a rubber 
stopper was used, the air gave no odonr or reactions of ozone, which 
had been destroyed. 

Further experiments indicate th.at the emanation itself cannot 
produce ozone, but the results cannot be regarded as absolutely 
decisive. T. H, P. 

Action of Radium Emanation on Solutions of Copper Salts, 
JIad.oir -Marie CT'bie and Mlle. GLF.niT.scii {Cowpt. rend., 1908, 
147,345—349). — The authors Lave repe.ited Cameron and Piamsay’s 
experiments (Tran.«., 1907, 91, 1593) on the action of railiuin 
em.anation on copper salts, taking special precautions to employ 
apparatus and reagents free from traces of lithium. Platinum vessels 
were used, since it was found that distilled water free from lithium 
becomes contaminated with traces of this element when allowed to 
remain in contact with glass for twenty-four hour.s. The use of 
qiiaitz ves.sels, especially of the tran.sparent variety, is inadmissible, 
since these contain notable amounts of lithium. The water and acids 
necessary weio distilled in fdatimiiu retorts, and the reagents were 
not allowed to come into cont.act with glass during the experiments. 
It was found practically impossible to remove the last traces of lithium 
from copper .sulphate. .After allowing the emanation to act on the 
solution, the copper was removed, and, after evaporation of the liquid, 
the re.sidue, which weighed about 0 0004 gram, was examined speetro- 
scopically. Sodium and potassium were found to be present, but 
lithium could not be detected. (_’omp,arativc experiments on sodium 
sulphate containing known quantities of lithium sulphate indicated 
that the re.sidue could not have conl.ained more than 0'6 x 10“^ milli- 
gram lithium, Tn order to show tiiat no lithium was lost during the 
experiment, a control experiuieut was carried out on a solution 
containing 0-2 f gram of copper ami an amount of lithium sulphate 
equivalent to 1'7 x 10'* milligram of the ciiloride. After removal of 
the copper, lithium was readily detected iu the re.-Jiiiue. 

■L'he authors consider that the formation of sodium and lithium has 
tiot been established by Cameron and Ramsay. \V. 0. 

a-Rays by Metal Foils, and its Variation 
i;' • a-Particlea. T. Smith Taylor (dwer. J. 

ci |*190S, [iv], 20, 169 — 179), — In the experiments of Bragg and 
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Kleeman, and also jn those of Kucera and Masek (Ab.str., 1907, ii, 4) 
McClnn- (Abstr., 1906, ii, 138), Rutherford (^Lbstr,, 190G, ii, 942)’ 
and Levhi (Abstr,, 1906, ii, 595), on the effect produced on the range 
of a-particlea by the interposition of sheets of metals, the air enni^. 
leuts corresponding with different positions of the screen were 
obtained by determining the difforenco of the range with the .source of 
the' rays uncovered and with the screen in place As this method is 
not very accurate, a new method has been devised, and is described m 

nreseiit Paper. , 

Polon.iiui was used as the source of the rays, and e.xperimenU were 
made with thin shoet.s of gold, lead, tin aluimniiim, and silver of 
varying thickness. The results show that the air e.iiivalents of 
sheLs of metal foil decrease with the r.aiige and hence with he speed, 
of the a-partkdes. The change i.s very snirl for thin oil c{ the lighter 
metals w hen the range of the a-partioles is high, but for thicker sheets 
or a lower ran'm. the change is more considerable A compan.so,, of 
the clmnwe for sheets of different metals of nearly equal an- eqmva. 
Lts .shows that the rate of change is in the order of the^ atm.re 
■weights of the metals. 

Charge and Nature of the PaiurmoBo 

and H.\xs Gkkif.u (/Voc, AV.V- A'oc., 19118. 81, J, 16. 1 1. . Coinpaie 

this vol ii. or.:.).- -The total charge carried by t he a-pirticles c.xpeUeJ 
pel- second from a known weight of radium has been detenmne 
dirocth- and from the result and the niiinher of a-partmle.s expe l ed 
per second per gram of radium, the charge earned by an a-par ice has 
h ecu calc. Lied as iKi x lO' >■' K,8. unirs. In determining .he otal 
ohL-ae carried hvthe p.irt ides, radium ('was used as a source of radiation; 
the mrtides passed through aliniiimiim plates into a te.^t^ng rha.ii hpr, 
iiul the ciirrel.l was measured in . he usual way. 1 ho methods used to 
eliminate other rays, and to determine the .strength of the i.idi.iting 

l lL Cliarc carried hv an « particle, calculated on the ass, unption 

that the he ain'' i-ffcct of radium is a measure of the kiiie u riiug; u 
tli.it tm, ne.iuii^ uq x 10 i" Id.S. units, ni good 

cXrwiL. :h!:;ah;vc va,ue; dTo '■ wn •; IS 

IiTis I-l I’x in '‘"ll. units.'from which it would follow that the 

the a-parti(lf‘ yfn>i>ii>l> (•niu. view bv u new 

Id' in 1’ rs iinit'5 Suiiiiort. leiit to thi" 'ii'' ‘0’' 

i;;„i , I,, I...™!,' o, o. .a-. 

A.s the ratio of the charge on thi “:P;“‘^'® , has now 

been ch-tei inined, the mass (atomic weight) o i ^^,„„p.tioii 

heel. caleulatOil asH St, which sopports l.utherford s p , ^ - 

that the a-parti.d,.. after it has lost .U 

Piom tl,; data now ava.Iahle, ^ ™ “ of prodiwt.oo of 

Siicl. as the voUirno of the emanation ami the mte I 
lu liom. Iiave been caleulaled. 
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Scattering of the a- Particles by Matter. Han.s Geigek {Proc. 
floV' Soc-, — 177). — Kadiiim emanation was employed 

3 S a source of a-particles ; the.se were allowed to pass through a 
raiTO'v slit on their way to a phosphorescent screen, and from a 
comparison of the area reached by the ray.s (as deterniined by observ- 
ing the scintillations) with tlje magnitude of the geometrical image of 
the slit, tho amount of sc.attering could be ascertained. 

In a vacuum, scarcely any scintillations were ob.served ont.side 
the image of the slit, but, when air was allowed to enter, the area 
of scintillation increased. The .same effect was proiluced in a vacuum 
wlien the slit was covered with gold leaf, and to a smaller extent when 
aluminium foil was em|doyed. 

Secondary y-Rays due to y-Rays of Radium C. A. S. Eve 
(nil. J/ay., 19(18, [vi], 16, 224 — 234). — I'he intun.«ity of secondary 
cathode radiation from vai’ious siih.stance.s under the impact of 
Eontgen rays, /3-rays, and y ray.s has been shown to be a function of 
the atomic weight of the .secondary radiator, hut comparison of 
To'vn.sciid’s determinations of secondary radiation, from various sub- 
stances under the infiuenoe of A'-rays, with the a\itlior’s values for the 
total secondary radiation produced by yray.s, i-eveals .strikiog 
discrepancies. Tho author has endeavoured to find the origin of these 
differences, which, if Koiitgen rays ami y-rays are fundamentally of the 
same nature, ought not to ari.se. 

l'pward.sof 36'X of the .secondary radiation may consist of .secondary 
y-ravs with a penetrating power equal to that of piimarv y-rays from 
actiuiaoi, but greater than that of primary y ravs from uranium 
nr nidiiim, One or two millimetres of lead or alumininm suffice to 
absorb completely the secondary cathmle rays from le nl, iron, or brick 
radiators, but allow the secondary y-rays to pass. When comparative 
experiments arc made in such a way tliat catliode .seconjarv ravs are 
ahsorbed,riid only .secondary y-rays reach the eh-ctroscupt-, ihe'secondary 
effects produced by .\-rays and y-rays of radium are neitlier in order 
of the atomic weight-s nor of the densities of the radiators, and are not 
in agreement witli one another. lito secondary ravs rvhich reach the 
electroscope me y-rays, and not penetrating cathode r.iv.s, since their 
intensity i.s not affected by a strong magnetic field. 

Tlic differences apparently lie more in the vebx'ity thin in the 
nature of tlie particles. Even cathode secondary radiation, which 
lolloMstlie Older of the atomic weights, has a much iiiglier velocity 
when excitcil by /3- or y r.ays than by A’-rays. The similarity of the 
/ .and y lay effects in this instance i.s held to siij'port Hr.agg’s theory 

tint /d- and y-particle.s are es.seiitially the same, but bear dilferent 
charges. 

dhe intensity of the secondary y-rays induced bv priniarv y ravs 
irom radium depends on the 'iiiaterial siiriouiiding the ’radumi. 

rim-ary y-iays traverse steel more readily than leaii, but ravs wliioli 
through steel aro more readily absorbed by leid tlnu rays 
encl^' Taking the case of ruiiimi 
^ glass tube, the secondary' radiation due to y-radlation is 

yo4> lat due to and y-radiatiou together. t)f this 7'j ,, the 
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larger part is cathode secondary radiation, the proportion of 
y-radiation in it being 6-2% from lead, 25% from iron, and 
brick. 

The coefficient of absorption of primary y-rays from radium is 
0'45_0 57, from uranium I'i, from actinium 2-7— 4'7, whilst the 
secondary y-rays excited by radium y-rays in lead, iion, and brick have 
a coefficient about 4-6. The author is of the opinion that secondary 
y-ravs caused by the primary y-rays of actinium would have a 
coefficient of absorption even lower than 4-6, and apprnxiii aling 
to that of X-rays. !'• J. 0. 


Polonium Rays. Cii. L.^ttes (Chem. Zetitr., 1908, i, 2137— dl.^g. 
from Le Radium, 1908, 5, 97— 102).— The author has endeavoured to 
obtain evidence of the production of secondary rays when polonimu 
rays fall upon a metal plate by means of delicate electrical and photo- 
graphic procc'S.-os. In this he has been unsuccessful, although it is 
probable that secondary rays are produced (Logeman, Abstr., ll'Ofi, ij, 
721), and should be photographically detectable. ,J, V. E, 


Radioactivity of Certain Qoitrigenio Springs, Kkpix 
(Comnt. rend., 1908, 147, 387-:i88).— Three sample.s of spring 
water fiom the neighbourhood of St. Jean de Mauriemie wore found 
to he distinctly radioactive (.1=0 011 to O'O-.U in Curie-LaborJe 
units). Endemic goitre is known to be prevalent in tlie districts 
where these waters are used for drinking purpose.s, .and the author 
sm''’Cst.s that the well-known disappearance of goitrigenic properties 
which take.s pl.ice after the lapse of time is connected withthc deouyia 
tlie radioactivity of the waters. W. 0. M , 


Invisible Radiations from the Explosive Discharge in 
Air, I. istiiiNC.aCLiA (.Vimru Vim., 1908, [v], 15, 481—191),— 
An apparatus is described which allows of tlie very .accurate regulation 
of a sinrk .'ap, in order to study the effect of radiations from another 
spark in causing the spark to p-asS. The tniusparemy of various 
li.iuids to the invisible rays was examined by enclo.-uig them m 
a quartz or selenite cell and iutcrpo.sing them between the spark 

^’’whilst water and alcohol are transparent, metallic salts and many 
oiganic li.mids, such as turismtiue, carbon disulphide, and 
are highly cpatiue, indh-atinj^ thiit the radiation from tho 
nt't coiituiii rxtrein© ultra-violft rays. 

Radiation from Drying Oils. Werxeh Shimidt (Xeitei 
idnxiU. Vh-m., Iffiis, 04, 243-25B).- (.uiii arab.c '' 

the neiglibuuihood of linseed-oil vaitiish is found to under. ■ - 
claunge an 1 l,eeoiiic.s insoluble. It a gum solution eoulams ^ 
ehroiiiate. the gum is rendercii insoluble, rapidly 'y*'*'’* ‘ u 
and more slowly when exposed to linseed-oil varnish in ; 

This analogy helween the action of light and 

oil is borne . ut by a .study of the elTect of the la “ I hroufii* 

plate. The radiation from the oil atfocts the plate eve 
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of gelatin or paper, and if a perforated sheet of metal is interposed, an 
image is obtained. The phenomenon of solariaation has also been 

observed. 

This behaviour of linseed-oil varnish is connected with the oxidation 
which goes on during drying, and which is po.ssibly accompanied by 
the formation of ozone or other coiupound.s of a superoxide character. 
It has been noticed that the bright surface of a metal plate exposed in 
the neighbourhood of a linseed-oil varnish show.s evidence of oxidation. 

J. C. P. 

Formation of Mists in Presence of Radium Emanation. 

Maduie Marie Curie {Oompt. rend., 1908, 147, 379 382. 

Compare this vol., ii, 7).— The appearance of mists in’ moist gases 
induced by radium emanation api>ears to be due to the formation in 
the gases of chemical compound.s capable of ab.sorbing water vapour. 
The pses experimented ^ on were contained in sealed obi.ss bulbs 
illuminated by the electric arc. Air containing puie water vapour 
and charged with emanation gives a slight mist, persisting fur several 
days; a mist is not produced when the air is replaced by carbon 
dioxide. If the watei contains half its weight of sulphuric acid, e.n 
intense mist, la-sting for sever.il months, is produced whether the ’gas 
employed is air or carbon dioxide. 

A permanent mist is also obtained in a bulb containing con- 
ceritnited sulphuric acid and c.arbon dio.xide ; in a blank experiment 
without emanation, a still more intense mist was proiliieedou warmintr 
the bulb, but this disappeared in less than a day. When caoutchouc 
stoppers are u.sed to close the bulbs, the mists are very dense and 
persistent, probably through the oxidation of sulphur and organic 
matter giving rise to products capable of acting as centres of con- 
deiisaiioii. This is conlirmed by the production of a fine, persistent 
mist in a bulb containing water, air, and emanation, with a fragment 
of sulphur kept out of contact with the water ; at the end of the 
experiment, sulpliuric acid is present in the water. The presence of 
nitric acid has also been detected when air has been used. 

Similar mists are formed in air cliarged with light petroleum or 
carbon disulphide, and also in carliou dioxide containing anhydrous 
ether with emanation. In some instance.s, mists are formed when 
Bolid.s are employed ; in these cases, a deposit is visible on the sides of 
t c ve.ssel. I'.manation induces a mist in carbon dioxide containing 
iodine, or m air containing camphor ; ra the first instance, the mist 
sujsides in a few days. Actinium causes a mist in moist carbon 
Dioxide, 

Ihe drops constituting the mist in the foregoing experiiiieiits behave 
as 1 they had no electrostatic charge when iiitrodiiced into an electric 

^\-. t). \M 


19118, .1, 208, 
— D is'ii-fit'e air, 


upersaturation and Nuclear Condensation of Certain 
urpme Vapours T. II. Lauy [Phil. Ttum., 19ii8, .1, 208, 
Lw I dl9-22i)).-l),isl-f.ee air, 

to sndfl j.' organic vapour (ester, acid, or alcohol), was Mibiected 
adiabatic expansion in a special apparatus, and the least 
n requiied to produce condensation of the vapour noteil. The 



798 


ABSTRACTS OF CHEMICAL PAPERS. 


effect of the presehce of ionic nuclei, obtained by previous exposure to 
Rontoen rays, on the conditions of condensation was also noted, as 
well as the different effects produced according as positive or negative 
ions were in excess. 

The degree of sapersatxiration, existing at the end of the espiin- 
sion has been calculated for a number of alcohols, esters, and acids ; 
it is greatest for the acids and least for the alcohols. There is good 
agree'raeiit in some cases between the values of S deduced from the 
expansions and those calculated on the accepted theory of conden.sation 
on ionic nuclei. 

In the case of certain acids, greater expansion is necessary to produce 
condensation in the absence of ionic nuclei than when they are pieseut. 
The positive ions are more etiicient condensing agents than the nega- 
tive for certain organic vapours, but water condenses more easily on 


negative ions. 

Certain organic compounds, including alcohols .and esters, become 
negatively charged when .air is bubbled through them, hut acetic acid 
becomes positively charged. f>. 8. 


Influence of Traces of Nitrous Gases on the Condensation 
of Water Vapour. Eiticii Pkixual Ph;/sik, 1908, [iv], 26, 

727— 7D0).— The object of the experiments was to determine whether 
the condensing action of ordinary ozonised oxygen or air on water 
vapour is due to the prc-enceof small quantities of nitrous gases. The 
experimental observations show that this is the case, and that pure 
ozone has no condensing action. In presence ot water vapour, ozone 
appears to act on nitrogen and yield the condensation agent. Atten- 
tion is called to the importance of these observations in coniie.vioii with 
tlie condensation of atmospheric water vapour. H. -M. 1). 


Genesis of Ions by Collision of Positive and Negative Ions 
in a Gas Experiments on Argon and Helium. E. . B- Bu-l 
and F. 1!. I’lnDtcK .I/uy, IMO.^. [vi], 16, 280-290),- -Townsend 
and Hurst (Alislr, I'.'li;), ii, 7), assuming that [Hisitive and negwue 
ions pioduce ionisation of a gas at deliiiito ratc.s, deduced ,ui eouation 
connecting gaseous eondiKtivity and sparking potential willi the gap 
between the electnales. The author.s have determined the- mimiuim 
voltage refiuiici to produce a spark in argon or helium and the con- 
ductivity at various picssuies in order to test the above tlicoiem 
Each negative ion is supiK.sed to produce a gaseous luiis, aiui cacti 
positive ion ji ga-euiis ions, in moving through a eeiitiiuelic, h-vpni- 
nieiits were carried out with ga.seoiis pre.ssures ot O'CB uiiii. n m ^ 
and viiiiou.s distances hetweeii the eleetrodes. The v.ilucs o 
constants a an.l ji at any one pressure could he calculated rum , 
conduct ivitv measurements. The remaining conductivitici a 
pressure wcic t.mnd to l.o in salisfarlory agreement null lo"'; 
and Hurst’s equation. .Vdilitional siipiKut for tlie tlieoiy ‘j', 
the extremely elo-e agreemeiit between the .sjiaikiiig 1'“*™ ' , , 

mini'll d.rcctiy in argon and helium and the, potentials 
conductivity ii e-isiiiemenls at lower potentials, the jj 

constants a and /i for argon aie gioater than for air, so i-i ■ o 



799 


GENERAL AND PHYSTCAL CHEMISTRY. 


more readily ionised than air by both positive and nfegative ions The 
hdiom employed was somewhat impure, but as the theory holds equally 
,vell for mixtures, values of a and ji could be calculated. Even impure 
helium IS more readily ionised than hydrogen, and, after purification by 
eh;, rcoal cooled in liquid air, the sparking potential of helium was 
lowt^red (compare btrutt, Trans. Roy. 1900, A, 193, 377). On the 
other hand, purification of the argon employed did not affect the values 

obtained with it. 

After the passage of one sp,ark, a higher potential w,as required to 
pass another immediat^y. Passing a spark in the reverse direction 
facilitated recovery. This effect may be due to some kind of pohirisa- 
tion at the zinc electrcxles. j q 


Positive Electrons. A. Bestelmever {Physikal. Zeitsch., 1908, 
9,541 64«), It ha.s been foiiiul by J. Beequerel (this vol , ii 751) 
that canal rays which are caused to pass through a small opening 
through which cathode rays are al.-o passing are displaced in the 
immediate neighbourhood of the aperture under the iiiHiience of a 
magnetic field. Beequerel s conclusion, that the canal rays are 
temporarily transformed into positively-charged carriers as the result 
of contact with the cathode rays, is refuted by the author. The 
phtaom .non can be s.atisfactorily (Explained by the electrostatic charge 
ivbich the walls of the .aperture receives as the result of bombardment 
by the cathode rays. In con.«eqneiice of the action of this electro.static 
chaigc, the canal tays aie caused to deviate from tlieir rectilinear 

H. M. D. 


Experimental Investigation of the Stratified Positive 
Glow, K. Holm (Phi/Hlkal. Zritsch., 1908, 9, 058— .Hifi),— Measuie- 
ments have been made of the potential giu.lieut and the distauce 
between adjaceut stiuta of the positive glow in tlie .lischarge through 
hydrogen, nitrogen, and helium. Curves are plotted which .show the 
defeiiJence of the.se two factors on the ourietit intensity. Almo.st 
identical re.siili.s are obtained whether the method of .Stai k or tliat of 
H. A. Wilson is employed. H yj p) 


Cathodic Volatilisation of Metals in Attenuated Gases. 
iOLKM.iH Koni,S(ilLTTEK {Zeihc/t. Z/ektroc/ie.ni., Hhi.s, 14^ HT -tL'l). 
-l•lscller aiidUalmel (this vol., ii. tijd) have foun.l tiiat tlie volatilisai 
ion ot a motal is the same in ami iLvdioi^eii wlien the same 

cuiTciit IS used, where.a,s Kohlsclihlier and C:,’>ld.-ciiuuat (this vol, ii, 
4:0 <) iound lai^ie viifference?. 

Ihe author now shows that the results depend on the kind 
ciurent used. Two different induction coils are used; (.1) a 
TO' tilth a high resistniiee priiimry and low usistaiuc sccondarv 
0"') ordinary Kuhmkoiff cnil, IMng idatinuiii 
crniihri*'* *iydrogcn and aigoii rospcclivclv and 

in 'I'Eintity of td:,tiiuim volatilised 

in hylt-eii twenty-two tunes as much as that volatihse.i 

laiio of the quantities vulutilised in argou and in !ivdi\>,'en 
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is increased by increasing the pressure of the Mrrent 

strength when one coil is used, but decreased with the other ceil. 
Hence the results obUined appear to depend entirely on the 
peculiarities of the induction coil employed. T. E. 

VolatiliBation of Cathodes in Attenuated Gasea 
Fischer and Otto Habnel [Zertich. FltUrocUm 14, 433-43 < ; 
VoLKMAR KohlschCtter, Hid., 437 — 439).— Ihese P'^P'-rs contain 
the numerical data on which the statements already published (this 
vol., ii, 633) are founded, and a reply by Koblschutter {compare 
preceding abstract). ’ 

Electrical Conductivity of Mixtures of Alcohol and Water. 
Aa^osv G. DoaoscnEWSKY and M. S. Roschdestvenskv [J. Fm,. 
Phys. Chern. Soc., 1908, 40, 887-908).-After d,scu.ssing previous 
work on this subject, the authors give the results of their own 

TiT^vIiu^s' obtained for the conductivities of aqueous-alcoholic 
solutions of various concentrations at 15“ are quite different from 
those given by Pfeiffer (.4 bstr., 1885, 1029, 1886, 4 115), as also is 
the form of the curve connecting the conductivity with the percentage 
of alcohol by weight. The curve obtained by the authors not only 
exhibits no evidence of the existence of dehnite hydrates o alcohol, 
but has no singular points. In some re.spects it resembles the carves 
oonneeting the composition of aqueous alcoholic solutions wi h other 
propertie.s, such as the spccilic gravity and bmhng point, the curve 
falling sharply at both ends and remaining almost horiz intil in th 
middle of its course ; there is a slight rise corresponding with about 

^^When'orn 'concentration of the alcohol is expressed in gran.e 
per 100 c,c. of solution, the electrical conductivity follows the law 

^ The dectr^al conductivities of aqueous solutions of alcoholare 
diiectly ptporltonal to the dielectric con.stanls of the solutions, 
inver.sely proportional to their viscosities. 

Kieo.nc.1 c»J.ctyar -fi.. 

.selenium, consists ol a ini-Mne the paiiilibrinm takes 

and tli.a Ml the case of selenium, displaccmtut of 
place «.Kh.r the inllnencc of I'ght in the direction of he oimat 
^ larger proportion of the mod, ..cation -h.ch h he 
conductivuy. The results are negative, ""“.f ,u|phuris 

electrical conductivity of the soluble and insoluble fo.m.e o. F 

"''jfcrsimcmcnls of the conductivity at 

13m to 446“ show that this increases .’'‘'""''''■'y .“P „,„\,alue 

reaches a maximum ; it then falls, attaining a m 
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ieO° and 170“, above which it increases up to the oiiumg point. Tlio 
yjew is expressed that the measured conductivity is really due to 
traces of foreign substances which are ionised in the molten sulphur. 

H. M. D. 

Effect of Concentration on the Temperature of Maximum 
Electrolytic Conductivity of Weak Electrolytes with Negative 
Heat of Dissociation. Henrik Wecelius {Zeiisch. EkktrocUm., 
1908, 14, 514 518). Solutions of hypophosphoroms acid (H.PO.,) 

hare a maximum conductivity at 73“ for 5'75.V. 54° for 1-25 V. 
501 for 0-995r\^., 70“ for 0-328.V., 87-5“ for 0-12zV. With weaker 
solutions, the temperature of maximum conductivity is hicher than 
100'“. Phosphoric acid gave maxima at 77“ for 2'715w“ 70“ for 
I'OjolV., and at 79 for 0 217W; weaker and stronger solutions showed 
no maximum at temperature.? below 93“ An approximate theory 
showing how the temperature of maximum conductivity depends on 
the changes of dissociation and of ionic mobility with the temperature 
is given. 

A New Primary Voltaic Cell of the Daniell Type. James 
Sthachan {Ohem. iVema, 1908, 98, 102).— The cell consists of an outer 
jar in which are placed a number of carbon rods connected by a 
leaden cover, through which pas.ses a porous pot containing an amal- 
gamated zinc rod immersed in a hydrochloric acid solution of zinc and 
ammonium chlorides. The outer jar contains an acid solution of lead 
tctraeliloriJe prepared by di.ssolving freshly-precipitated lead peroxide 
ill cold concentrated hydrochloric acid, or by adding concentrated 
hydrochloric acid to a mixture of lead acetate and bleaching powder 
contained in a pre-sstire bottle and rapidly sealing the latter. Such a 
solution acts as a rapid depolariser, and is constant in its action ; the 
cell has a higher EJl.F., but a much lower resi.stance, than a Itaniell 
coll. The disadvantage of the cell due to the escape of chlorine mav 
be overcome by scaling the space between the leaden cover and the 
porous pot with paralHii wax. The zinc may be replaced by iron, but 
the E.U F. drops then from 1'5 to OTo. p. H. 


Gas Electrodes. I. Nitric Oxide. Uuo Okassi (.Vuoi-o dm ., 
1208, [v], 15, 467—4.80), — The potential of a platinifeil platiiuim 
electrode, saturated with nitric o.xide, was nieasured against a normal 
calomel electrode. In acid solutions, the electrode is stable, and its 
potential is independent of the rate of p.iss.age of the -ras ; in alkaline 
solutious the dill'ereuco of potential changes .sign in tlie first minute, 
luid only attains its final value .slowly. This is due to the conversion 
01 the oxide into alkali nitrite .ami niti’ou.s oxirle,’ which i.s creatlv 
accelerated by platinum. The first .stage of the reaction "is the 
tormationof .sodium nitrohydroxylamalo : 3NU + Na,,(t ^ ONlXalXai.,. 
which then decomposes according to the e.iuatioir 2 Na,X.,tb + U, 0 =l 
Qnaiitit.ative experiments show that the 
1 Ke i^rie reacts in solution as a dm*lde molecule. In acid solutions, 
.^“(^0)'.rNO has an E.M.F. of 0-80 volt, nitric oxide 
cj^positive to hydrogen. H, |) 

VUL. xciv. ii. 
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Potential of t. Hydrogen Electrode in Acid and Alkaline 
Solutions. C. L. A. Scmmidt and C. P. Finobb (/. Physiml Chen.^ 
1908, 12, 406 — 416 ).— Theaullioi's have mcaanred the potential of a 
liydrogen electrode in a series of solution.s, each containing 0'25 gram- 
atom of boron per litre and prepared by mixing solutions of boric acid 
and borax or sodium hydroxide in different proportions. Fioin the 
values of the potential diffeience, the hydrogen-ion concentrations are 
calculated, and a series of readily reproducible standards for the 
colorimetric determination of the strengths of acids and b.asus has 

been provided. ■ ui • a v i ... 

Prom the form of the curve, which is obtained by plotting (he 
potential differences against the percentage amount of the hydrogm 
of the boric acid which i.s replaced by sodium, tlio conclinsion is drawn 
tli.at the compound lSaH.^,li 03 (or its .anhydride, NallO.,) is the only one 
formed to any a]ipreiiafde extent when solutions of boric acid and 
Eodiiiiu hydroxide are mixed. This conclusion is in agroement with 
the results of tliermochemical and freezing-point uieasurements. 

H. M. 1). 


Solid Electrolytes. Their Decomposition by a Current and 
their Electromotive Properties in Galvanic Chains. Fritz 
Haber (ditu. lOOS, [iv], 26. 927— 97;)).— Part of this paper 

represents a summary of work which has been publi.shed in detail 
previou.dy (compare Haber and 'I'ollorzko, Abstv., I'.iO-l.ii, S13 ; Huber 
and Moser, Ab.«tr.. 1905, ii, 667 ; Haber and Poster, Abstr., 1907, ii, 
66 ; Haber and t'lcisehmauii, Abstr., 1907, ii, 6 ; Haber, Fdeff, and Vogt, 

this vol., ii, 254). . 

In the tliird section [with G- HlKSTElxl, expcvuiienl.s on tho devtro- 
Ivtic dccompiosiliuii of solid salts of the alkali metals are described. 
Pure 1 otassium chloride yields at the catliode a violet substance which 
.lissolvcs in water with evolution of hydrogen. It is not acted oil 
l.v anhydrous ethvl alcohol. The eutectic mixture of polassium and 
sodium chloride ’yields a ycllowi.sh-brown substance with the same 
uioperties On electrolysing a mixlmo of sodium chloride and 
carbonate, carbon separates at the cathode. Foteutial incasuremtnts 
are recorded which support the view that the coloiirtHl suhsUiuces 
fcriueil at the cathode are .-iib chlorides of tho .alkali metals. 

Tho last section of the paper [with U. Heit.neh] i.,-. 

potential differences at the surfaces of contact of solid laectiohtes 
‘u'd of solid .salts ami their saturated solutions. Applicatkn is made 
of Hernst’s tlumrv of potential differences to the special systems 
under investigation, and a number of Uieoretical deductmus me nmde. 


Explanation of Supertension. 
A'bttroc/ie/.v., 1908. 14. 429— HI-!, t’otiip 
924, and this vol, ii, 558).— Polemical. 


P.KICU Mt LI.KIl (/sitsc/l. 
are Kaiillor, Abstr., 1967, 6, 
T. F. 


Electrolytic Properties of Dilute SoluWons of bmptu® 
Acid. 5V. ( '. I)AMrn;u W hutiiam and II. .1 ten 

lyoy, 81, A, br'. — M*. Cuiiipiti'u Ab^tr., IJOC, ii, \)- 
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shown in a previous paper that the progressive 'diminution in the 
equivalent conductivity of dilute sulphuric acid with dilution when 
the concentration is less than 0-0005— O'OOl gram-equivalent per 
litre is still observed when the solvent is boiled repeatedly under low 
pressure and the air re-admitted through potash bulbs (to remove 
carbon dioxide), and it is now shown that the diminution in question 
persists when the air is re-admitted through bulbs containing diJnto' 
suiplinrio acid and potassium hydroxide respectively. 

'I'be observed diminutioii in the equivalent conductivity could be 
iii'counted for if the H‘ ion travels more .=lowly in dilute than in 
concentrateil solutions, and to test this point the transport ratio of 
suliitious of diffepnt concentration has been deteruiiued by a rnodifi- 
catiou of the ordinary method, the changes in concentiation round the 
clettrode,s due to electrolysis being determined by mea-uring the 
(ondiictivity of tlie .solution ; in the ca.-e of the very ililnte .solutions 
ivitli pairs of electrodes placed in the anode and c.itli'ode coiiipartinenf s 
respectively. Although a change in the e.xpected direction was 
actually ob.scrved, the transport ratio apfiarontly iiicrea.sing froiu0186 
to 0-203 on progressive dilutioti, it is not considered probable that 
this is due to a change in the relative niigr iiion velocity of the iori.< 
but to tome alkaline or saline impurity in the water. 'As the effect 
ill question is not removed by boiling, the impurity might be .anrmo- 
iiium carbonate, but the matter i.s not regarded as being finally settled 

G. S. 


Electrolysis of Copper Solutions. JE.t.v Meyer (Bull. Soc. chi, a 
Etltj., 10('8, 22, 2o0— 291).— The author attempt.s to find a more .satis- 
factmy e.xplanation of the auomaloii.s bch.rviour of the copper voltameter 
than that provided by the theories of l-'oerster, Abel, and other, s. The 
Kocister-.Seldelriieory requires tint a gram-molecule of cuprous oxide 
for each 2 X 06540 coulombs should be formed on electroly.sing a hot 
solution of copper .sulphate at a lower potential than that I'eqtiTred for 
the depo-ition of copper ; on repeating these authors' experiments, 
however, it was found that the wi-iglit of tlie oxide was less than half 
this, biiiiilar results were obtained when operating in absence of air, 
hence the deficit c-aiiuot be due to o.vid.iiion to copper sulphate. When 
the electrolysis is carried out at 9(l\ a green basic .salt of variable 
composition is precipitated; this compound, which appears to be 
Identical with that obtained by boiling an .aquoou.s solution of cooper 
mlphate, probably arises from dissolution of tiie cuprous oxide in the 
copper sulphate solution. This secondary dissolution of the oxide, 
ic is iiK epej.dent of the current and the concent r.ttion of the ions, 
Pi'e.seuce of a cuprous salt, ami ovi.ience is adduced to 
elocirnt'' t accounts for the formation of cuprous oxide at both 
On 4-P «n cathode, the following reaction is siiiiposed to occur : 

to cover GujO + U^SO,. The same principle is applied 

elec*trolj4d observed when solutions of cupric chloride are 

in *0 estimate the amount of cuiiroins oxide 

a he deposits hy treating the mixture with a neutral 
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solution of ferric ilum, which, after being acidified wit'h sdlphuricacid 
was titrated by permanganate. ’ 

It is pointed out that Bose’s phenomenon cannot he due to tbe 
+ + + 

partial discharge of cupric ions : Ou — Cu, as Abel has sugneste^ 
since, by electrolysing a hot acid solution of copper sulphate in absence 
of oxygen and operating with currents of low density, a good yi^y 
of pure copper is obtained, the dissolution of copper in copper 
sulphate solution being accomplished as readily in acid as in neutral 
solution (compare Heiberg, Abstr., 1903, ii, 263). 

In the hope of obtaining a perfect voltametric solution, hydi'oi>en 
peroxide, instead of sulphuric acid, was added to the copper .siilpliatc 
in order to prevent the formation of cuprous salts. The results 
however, were not satisfactory, probably owing to the formation of 
persiilphates and catalytic decomposition of the hydrogen peroxide at 
the electrodes. IV. o, IV. 


Reversed Electrolysis. J. IV. Torhestine {J. Physical Chen, 
1908, 12, 418 — 467). — A number of apparently ai)omalou.s electrolytic 
phenomena, which are in reality due to secondary reactions, have bees 
examined. When a current is passed through a solution of sodium 
sulphate between a magnesium anode and a platinum cathode, 
hydrogen is evolved at the anode, wliioh becomes covered with scales 
of magnesium hydro.xide. It is supposed that the magnesium dis.solves 
at the anode as a univalent metal, a secondary reaction then taking 
place in accordance with the cfjuation ; 

Mg,SO< + '2H,,0 = MgSO, + Mg(011)j + H_,. 

In a similar way, hydrogen is evolved at an aluiuininm anode in the 
electrolysis of a solution of sodium chloride. It is not possible to 
determine the effective valence with which solution takes place, 
IVlieu a solution of potassium permanganate acidified with sulphuric 
acid is electrolysed between pilatinom electrodes, the gas evolved at the 
cathode contains a considerable proportion of oxygen. This has been 
traced to the iiecoiii[ osition of liyiliogcn pcro.xide formed by the 
eUclrolytic redrretion of nianganc.se dioxide, H, M. D. 


Migration of Ions in Heterogeneous Systems. K.mii, Srmo 
and l..awREN('E .1. llnNnERsrr.N (^cif.st7r, f Vrcra. dm/. Ahficide, li'Od, 3, 
91 — 02). — Solutionsof jdiosphatcs,carbonatc.s,and globulins of tlies&me 
couifiositiun are scpatatoil bv a iircmtuaiie, oir one side of which a 
suhslanee such as calcium carbomatc, magnesia, or globulin i.s .'uspeodei 
IVheti cai'bon dio.xide is pasacd thiougli iho solution which does ooi; 
contain the suspended matter, itsalkalinity to methyl-orange increases; 
tiip increase is diminished by pas.sirtg in oxygen. Tlii.s arrang'eiiiefll 
la-havcs iti the sartre way :rs blood, and the e.xpcriruents show tliat the 
phenomena are dtre to sirrrple rlrlfirsivrrt, arrd the assuiiij'tioti of a 
selective permeabilrty of the walls of the red corpmscles under ^the 
intlirence of carbon dioxide is urrrrecessary. 


T. E. 


The Part Played by Ionisation in Certain unemica 
Reactions. IVtt,i,tAM OEcrts.sEu im CoxrxcK {Hull. AcoJ. fO!!- 
l'JH8, 3U3 — 30G). — The double ilccouriiositiurt between soluble chlfu 
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and insoluble carbonates in the presence of wafer is due to the 
ionisation of the soluble salt ; thus in the case of potassium chloride 
and barium carbonate a small part of the dissociated salt reacts with 
the barium carbonate to form barium chloride and potassium 
carbonate. 

Estinoation of the Hydration of Ions from Measuremeirta of 
Electromotive Forces. Gilbert N. Lewis {Zeiuch. Eleklrochmi. 
1908, 14, 509—510; J. Atmr. Chem. Abe., 1908, 30, 1355—1.357)’ 
_The KJf.F. of a concentration cell depends on the ratio of the 

activities ” of both the electrolyte .and the water in the two 
solutions (this vol, ii, 16), and on the numbers of ions and molecules 
of water transported by the current. A measurement of the E.M.E. 
of a cell in which the electrolyte ha.s the same concentration in each 
solution and therefore the .same activity, whilst the activity of the 
water in one solution is altered by the addition of a non-electrolyte, 
should make it possible to e.stimate the number of molecules of water 
carried along with the ions of the electrolyte. T. E. 

Improved Apparatus for the Meaaurement of Trans- 
ference Numbers in Solutions of the Halogen Acids and 
their Salts. Edward W. Washuuu.v {Technology On, an., igos, 21 
164— 177).— Tlio essentially new features of the' author’.? apparatus 
are leiire.sented by the special form of the silver anode and the silver 
halide cathode. The anode consi.sts of a silver wire wound into a 
flat spiral, which is placed at the bottom of a So.vhlet extraction 
cartridge, this being filled with small ciy.stals of electrolytic silver, 
which are packed tightly round the silver wire. This arrani'ement 
give.? an electrode of very large active surface. Using a cartridge 
6 cms, long and UD ems. in diameter, an electrode prepared m 
this way will carry a current of 0-1 am) ere for sixteen hour,? without 
the formatioD of the slightest trace of acid or of colloidal silver 
chloride. 

The cathode consists of a silver di,sk prepareil liv making it the 
anode in the electrolysis of .a solution of sodium chloride. The disk, 
wiiich just fits into the a)iparatus, is covered with a laver of silver 
chloride, obtained by precipitating a hot solution of silver nitrate with 
exce.ss of an alkali chloride solution. An electrode, 2'3 cms, in 
diameter, i.s able to carry a current of 0-5 ampere without the evolution 
ot hydrogen or the formation of the .slightest tr.ace of alkali. 

The anode and cathode tubes of the appiaratus are provided with 
stopcocks, and are connected by means of a ground-glass joint. 

H. M. D. 


Hydrolysis of Salta in Solution : Lecture Experiment 
kabtolo L. Vanzetti {Gazzetla, 1908, 38, ii, 98— 99).— The following 
r renders evident the phenomenon of hydrolysis of 

6-_ino/ filled to about three-fourths of its heiglit with a 

Who* containing faintly alkaline phenolphthalein, 

6 gelatin haa solidified, a 10% ferric chloride solution is 



806 


ISTRACTS OP CHEMICAL PAPERS. 


poured on to it. lAs diffusion into the gelatin proceeds, two strata 
become more and more distinct, the lower one being colourless, oivino 
to the more rapid diffusion of the acid liberated by hydrolysis, ami the 
less advanced, opaque one consisting of ferric hydroxide. Salt, 
such as nickel chloride or copper sulphate, containing a coloured ion 
may also be used. T. H, p 

Change of Colour of Phenolphthalein. Eudolf Wegschhdjs 
[with A. Schcgowitsch] (Zeitsch. Zlektrochem., 1908, 14, SlO-^jpa 
Compare Abstr., 1904, ii, 512; this voh, ii, 646). — The concen 

trallou of the red ions in dilute alcoholic solutions containing known 

qinuilities of phenolphthalein and sodium hydroxide is determined hr 
comparison of the colour with solutions containing an excess of 
sodium hydroxide. It is found that the expression [EHirOH'l/R' 
(where It' represents the phenolphthalein ion) is only approxiiiiatelv 
constant when there arc more than two molecules of sodium hydroxide 
for each molecule of phenolphthaleiu in solution. Oo the assumption 
that the red salt contoins tsvo atoms of sodium (Abstr., 1903, i, 4 p)\ 
and that it is hydrolysed thus; R" + lIjO EH' + OH' uni 
EH' + H,,0 ~ RHj + OH', a satisfactory explanation of the re.sults 
obtained is possible. X. E. 


New Method for Determining the Specific Heats of Liquids. 
XtiKODORF, W. Richards and Allan Winter {ZeitscL physihl. 
Chem., 1908, 64, InT— 200). — The liquids, the specific heats of which 
are to be compared (for example, water and a salt .solution), arc 
succes.sively put in the calorimeter, and a definite quantity of heat is 
developed each time by neutralising a given quantity of acid with 
alkali in a platinum vessel, which is immersed iu the liquid of the 
calorimeter. The calorimeter itself is completely surrounded by a 
jacket, the temperature of which is constantly adjusted to the 
chaugirig temperature of the calorimeter (see Richards, Henderson, 
and Forbes, Abstr., 1905. ii, 677 ; Richards, Henderson, and Fievert, 
Abstr., 1007, ii, 604). The rise of temperature, therefore, in the 
caloiiinetcr tikos place adiabaticaliy. Thu same a|p,ir;Uii.s may 
obvinu>lv be employed in the delermmation of he.its of dilution. 

One or two tuNjn-i imciits made with Ibis apparatus are reiorJid. The 
.apecilic heat of a hydrochloric acid solution of the compofition 
HCl + 20011,, 0 has been found to be 0'y.8l)9, and the mi.xiimim 
deviation from this ficure in four iirdcpcinlent exiicriinents was Olth;,. 
'fhe heat developed when a solution of the composition NaOKh 
o balf.d) is diluted until it has the com[>o.silion XaOH + 13'5H,,0 
is b 7'J kilojoules. .1. C. P. 


Specific Heats and Heats of Fusion of Isomorphous 
Substances and their Mixtures. A. Booojaivi.enskv and 3. 
Wi.vooRADOFf {Znlsch. I'hi/sihtl. Vhem., 1904, 64, 251— 254).— Th« 
authors have determined the specific heats and latent heats of Jusiot 
for muxtures of (1) m-ch|oronitrobenzeno and lii-bromouurobenzeuc, 
(2) a-chlorociiinamaldehydo and a hromocuinamaldeliMle, (3) azo- 
benxene and ditrenzyl. They find that the specific heats of,th®® 



80T 


GENERAL AND PHYSICAL CHEMIS1]RY. 

isomovplioiis mixtures, in both the liquid and the^ solid state, can be 
calculated by the mixture rule. In the first two cases, the latent 
heat of fusion (/) can be calculated by the mixture formula 
f*'’" agreement with the observed values, 
hut in the "third case there are marked discrepancie.s, the observed 
sullies being regularly less than the calculated values. It is noted 
that only in this third case does the froozing-poiut curve exhibit a” 
miiiifflura, and that the discrepancies referred to are similar to those 
iilrei vod with substances which form a eutectic mixture. 

j 0 p 

Specific Heat of Mercury. W. A. Ivurbatofp (./. Russ. Phys. 
Ckiii' ^oc., 1908, 40, 811 — 813). — The re.<ults of a number of 
mea.surement.s show that the mean .specific heat of mercury from 
0“ to 306'“ is 0'0325 — 0-0;!,3l. 'I’hi.s value, together with that 
nrevioiisly obtained by the author (.Abstr., 1303, ii, 130), and those 
of other invest igtitors, prove that the specific heat of mercury rises 
distinctly as the boiling point is approached. 

In general, the specific heat of suhstatices, the moloculo.s of which 
do not change from the melting point to the critical teniperaturc, is 
represented by a curve appro.ximaling to a .straight hue, and the 
true srseific hf-tt *-1^® minimum between tlie.^e two temperatures. 

‘ T. H. P. 

Specific Heat of Alcohol and of its Mixtures with Water. 
Axtosy G. Dokosciib'vsky and Aua.« W. R.akowskv (./. Rwis. Phys. 
Chm. I'foc., 1908, 40, <860 — S8fi). — The authors di.seuts the various 
foraiuliB which have been proposed for expressing the specific heat 
of alcohol at different temperatures, an.! come to the conclusion that 
all these formuhe refer, not to absolute alcohol, but to alcohols 
containing small, and probably varying, proportions of water. For 
carefully dehydrated alchol, the value lh6,)97 is obtained as the 
mean specific heat at 22—99’; thi,s gives the value 0 518 for the 
.specific heat at 20’, taking the value 0 0i'35 given by Hirn’s measure- 
ments (dii!?, C/iim. Phys.. 1867, [ivl, 10, 32) for the tempei ature- 
coeth lent botwi-eu 2u' ami 10 > . tor tiie al'-oaol useti by the 
authois, D)) 0 79120 and Tat 15' is 00','7 x 10"' chins. 

tn genera!, the cli;inge.s of specific heat i/.b of mi.xtures of alcohol 
.and water with temperature ar<t irregular. I'hus. f<)r 1" 10 ,, aqueous 

alcohol solutions, <C . .. ami for 

10—20"' solutiou.s, . 

For solutiiiiis containing 100 — 50 ;, of ah\ihol, the specific heat is 
expret.sed by ttie etpiatioii : (,' = 0-fiij28 + O''Mt70lu 

0't)00i)45 (100 -p;-, where p re[it*e.seius the of .iK'ohnl by weigut in 
the solution. For 30 — 20 „ solutions, C' = o -a n Oiijlti t (.'iO - «) — 
0 01)00025 (50-;/)'-, and for 20 —O , soliitains, ( ' = 111155 - 

O'OUHIl (2(I (I9 - (1001)0482 (20-O9 - pr. 

The au hor.s’ results show that ITioinsen’s supposition ( 'Tii-.-nnock 
hTiitersuch., 1882, vol. i, 74), that at ttieir boiling points tun lic.u 
effect of the formation of aqueou.s-alcoliohc soiiitunis is zero, is not 
geiie^jil, but apiplies only to oiio definite solution. Ibe tciiipicr.Uure 
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at which the mixAig has a zero heat efiert is below the boiling point 
for strong solutions, and above the boiling point for dilute solutions 
of alcohol. 

Equation of Condition for Metals : Correction. AUx Thiesex 
tlk^dmt. phys. Ges., 1908, 6, 604).^ According to Gruneise,, (this 
vol. ii 563), for those metals which liave been suthciently mvestigateij, 
the relation between the specific heat and the coefficient of expansion 
is ne.arlv independent of the temper.ature. In deriving the fonn of 
the temperature function of these two magnitudes (this vol., ii, 65'J), 
the author assumed that the 0 of equation 4 {loc. cit.) wiis a pure 
temperature function, an assumption which is not ]ustiliefl. Tiie 
value of e is given only by a partial differential equation, ivhuh 
leaves the form of the temperature function undetermined, The 
relations "iven by the aulbor do not, therefore, follow as consequences 
of Gi'uoei sen’s experimental law, but must be tested liy direct 
experiment, as has been done in the case of platinum.^ ^ 


Melting-point and Freezing-point Curves of Binary Systems 
when the Solid Phaee is a Mixture (Amorphous Solid Solu- 
tion or Mixed Crystals) of the Two Components, Jouaxxes 
J VAriltR {M. phMd. 1908, 64, 2o7 2 S-,.-a 

mathematical discussion of the possible forms of curve. In the c.asc of 
optical isoiiicrides aud tautomeric .substance.s a mimnium or eiitmic 
point in the freeziiig-ixiint curve is impossible (coiiip.ye Kooze hooni, 
\bstr 1‘‘9'' ii 355 101). When a racemic roinponud is lormed, two 
eutectic points are possible. The formation of liquid mixed crystals is 

“'Tn'*‘'i“mii method of representing the total heat-<'Oi.teiit ol 
hinaiT sv,steins (thus vol,. ii, 660), the heat of mixing may only o 
no-lected in coinparison with the heat of lusion so long as only stat e 
systems are dealt with. In the labile region below the entedu. point, 
the heat of mixing may be ronsuleiable. 

Reciprocal Salhpairs. I. Kunst (M. gsiW, 

G/cm 1908 64,3110—397. Couiparo Meyerhoffer, Absti., UU, ii, 

G:i9)."--Theconaiti<.ns ocrurringii. the melting aiul soli, .tying of 

rncal paii- of salt.<, ... which there is an equ.llbnmn -M + -'1 h - 
M'K -tM 'I!', when onlv one liquid phase is present are " 

■ The eutectic curve between the two solid i 

any maximum or minimum, or may system 

niinimiini. The la.4 of these case.s is illusti.ited by 
(K„ya.,) - (Cla.SOj (this vol., ii. HU)- 
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Character of Melting-Point and Clearing-piint Curves for 
Fluid-CryataUine Substances and their Mixtures. II. Alex 
BoGOJAWLENSKYand N. WiNOGRADOFP (Zeitsch. physiM. Chum 1908' 
64, 229—242. Compare Abstr., 1907, ii, 844).— The method de.scribed 
in the earlier paper has been applied to other binary mixtures, namely 

( 1 ) p azophenetole-t-p-azoanisolephenetole, ( 2 ) p-othylpropylazophenol + 
p-Diethylpropylazophenol, (3) /razoanhsole +;)-azoanisolephenetole, (4)"' 
jj-azophenetole +7J-dipropylazophenol, (5) p-azoanisolephenetole -f p- 
dipropylazophenol, (6) p-azoanisolephenetole + azoxyanisole, (7) p azoxy- 
phenetole +p-azoaniso]ephenetole, (8) p-metliylpropylazophenol -p p-azo- 
anisole, (9) p-methylpropylazophenol + dipropylazophenol. 

The melting-point curves obtained in -case-s (l)and (2) show that 
complete series of mixed crystals are formed ; the melting-point curves 
obtained in cases (3) and (4) exhibit a minimum, but it is not certain 
whether this is an eutectic or not ; in fa.se.s (5), (6), and (7) the melting- 
point curves are all marked by eutectic.5 ; in cases (8) and (9) the 
melting-point curves were not traced. 

The clearing-point curves show that in all cases the fluid-crystalline 
phases are completely mi.«cible. The direction of these curves depends 
escTiifiively on the clearing points of the two components, and is indepen- 
dent of the course of the melting-point curve. Hence it comes that, as in 
cases (1) and (2), two substances the clearing points of which lie 'below 
their respective melting points form Iluid-ei-y.stalline mixtures within 
certain limits of concentration. In cases wliere the labile clearing point 
of one component cannot be determined directly, owiug to the im- 
possibility of supercooling, it may be ascertained 'by extrapolating the 
clearing-point curve, which in the majority of cases is nearly a straic-ht 
line. ' 

The melting points and clearing points for various azo- and azoxy- 
compounds are as follows, the melting point being given tirst in each 
case; azoanisole 164-1=, lOS'tH ; azophenetole, 16U-2y 156-1 ; n-di- 
propylazophenol, 1461’, 112-0-’; cthyl-n-propylazophenol, 144-2=, 

139-0=; methylethylazophcnol, 134 5=,132-‘2 ';meth)T-ir-propvlazopbeDol, 

113-1°, 110-0=; azoxyphenetole, l3i)-9=, 167 5° ; azo.xy.rnisole, 117-4=, 
134-4°; H-dipropylazoxyphenol, 116 0=, l'.’2-0=; azoxyaiiisolepheuetole’ 
93-5", 149-6=. It will be observed that all the a'zn-corapounds are 
iDonotropic, that is, their clearing point.s lie below their melting points, 
whilst the azoxy-compounds are enantiotropic-. J.\' P 

Inverse Melting Points. N. Broxstei. iZeil.ch. phusihal. 

— 377). — I he cour.-^e of the .-'oiubilitv curves for 
the hydrates of ceric .-ulphato (boppel, .-Vhsfr.. 1904, ii. S19) indicates 
that two of the hjdrate-s tV,(SU,V,9H A) and ( ■ej(.SO,')-,5H„0, are 
on y stable at higher temperature.s, pa-csing into the octahydrafo and 
e e r.ih\drate at 35° and 1(1(1= re.-ipcc(ively. Since tliis would mean 
^16 oouMT.sion of a .«olid hydrate into a lower hydrate and an aqueous 
in !' coolings the temperatures mentioned may be regarded as 

points, yuch fusion on cooling was not directly 
solubiUty c ^'^'scmodynamical consequence of the position of the 

•io hown on theoretical grounds th.at inverse melting points can 
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only occur when, Us is the cAse with ceric sulphate, the soluhilitv of tlie 
salt diminishes with increasing temperature. C. H, D, 

A Modification of the Cryoecopic Method for Inveetigatint* 
Small Quantities of liquid. Tosaku Kinoshita {Biochem. Xdtsck 
1908, 12, 390— 406).— With certain modifications, the Beckmann 
method can he applied to small quantities of liquid. The chief of 
these consists in enveloping the thermometer bulb with a thin layer of 
paraffin, ash-free filter-paper, and sheet-rubber. S. B, S. 

Analysis of the Lowering of the Freezing Point in Physio- 
logical Fluids. II. Lowering of the Freezing Pomt of 
Suspensions. Eunst Tezner and Juhaxn Roska (Zeitsch. phi/ml. 
Chem., 1908, 56, 495— 506).— The depres.sion of the freezing point of 
water by the addition of a fatty acid is not nearly so marked when 
solid particles, such as blood-charcoal or casein, are suspended in tlie 
solution. Tliis effect i.s attributed to adsorption, which produce,! 
a concentration of the solute around the solid particles, and thus 
diminishes the concentration of the rest of the solution. 

The adsoi’ption depends mainly on the surface tension, and this 
again on the concentrations of tire various dissolved materials, but is 
not directly proportional to their osmotic concentration.s. Hence the 
lowering of the freezing point of such solution.s is not a simple functioa 
of the osmotic concentration. 

Iverrative adsorption is not met with. The process of flltr.ation 
yields' a liquid with the same or greater lowering of the freezing 
point, according as the filtration is more or less complete. J. J. S, 

Infiuence of the Rate of Cooling on the Composition of 
Saturated Mixed Crystals. W. vo.v LerKOWSKi (Zeitich. anor}. 
Chun., 19d8, 59, '285 — 292). — Expeiiraonls liave been made to ascer- 
tain whether molten alloys of bismuth and tin and of copper and silver 
give rise to mixed cry.stals when rapidly cooled. The supersaturation 
phenomena requisite for the production of these crystals are found in 
the case of bismuth-tin alloys, but not in the case of ooppev-.-ilver 
alloNs. 

Allovs containing up to a little more than l".', of tin show nn trace 
of the’ eutectic mixture when rapiilly emded, hut this is foiiuJ if 
the percentage of tin exceeds 1 o. The supersaturated mixed crystiilf, 
which are formeil in the first c.ise, are uualtered by exposure loi si.v 
hours at 12n . 

Tne diiTei-erice in behaviour of bismuth compiared witli copper aiiit 
silver is attributed to llie greater veloruty of crystallisation of the 
supercooled metal iu the case of bismuth. If- ^f 

Vaporisation. II. H.txxs vo.s .ft ctneh [Z-itsch. pl<;/s!hiLCkin., 
]9(i8. 63, 579—618. Couipare this vnl., ii, 66.3).— StartiiiL’ ''ith um 
der Waal.s' e-iuation, the author deduces formulie for 

(1) of the internal pie-ure, dun to molecular a i.irtwu, 

CD of the fraction of the total volume actually occupad !>} 
molecules. The values of these are then deduced for a large mDC 
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of substances. It is found that the value of a, in'general, increases 
^ith the molecular weight, although constitutive influences make 
themselves felt. From these values of a, the critical constants are 
calculated, and the expressions ^ and B [!,•.■ = ideal 

volume] are evaluated. It is shown that, in general, A increases with 
5 , The question how far these various quantities are affected by 
molecular association at the critical temperature i.s also discussed.' 
The term b in van der Waal.s’ equation i.s regarded as variable with 
the temperature and internal pressure, possibly also with the attrac- 
tion of neighbouring molecules. J. C P 


Determination of Vapour Pressures of Solutions with the 
Morley Gauge. Olin F. rowca (J. a, ha,-. Chem. Soc., ly08, 30, 
1228).— The method.s most commonly used for determining the 
vapour pressures of. solutions are of two kind.s, which may be d?.stin- 
guishcd as the “ differential ” and the •' dynamic ” niethods. In the 
former, the difference between the two vapour pressures, such as that 
of a given solvent and one of its solulion.s, i.s me.asured by means of a 
sniiable gauge, whilst the latter methoil is based on the principle that 
when air, or some other inactive gas, i.s .saturated with the vapour of 
the liquid or solution, the following relation holds: total volume/ 
Tohune of the aqueous vapour = total pre.ssure pre.ssiire of the aqueous 
vapour. Ostwald ha.s simplified tiiis method by tillowinv the air 
to bubble first through the solution and then tliroiigh pure water. 

A method has now been .stu.lied which is of tlie “differential ’’ class, 
and resemfile.s that of Smit.s, cxce|)t that his micromaiiometer is 
replaced by a mercury gauge, designed by Morley (Aeier. J. Sci., 19i>2, 
13, 455) for measuring small differenoe.s of pressure. Determinations 
have been made of the vapour pressures of aqueous solutio.ns of 
sucrose, potassium iodide, and lithioni chloride, and of methyl- and 
ethyl-alcoholic solutions of tetraethylammoniuin iodide, potassium 
iodide, and lithium chloride. The results are tabulated. 

It has been found that this method involves several diflicultie.s and 
sources of error. The readings vary considerably, and it is therefore 
necessary to make a great ui.aoy read.ngs and t.ike the average. The 
time occupied in thi.s wav, and also in rcptairing- breaks and ovei'C'mitm*’ 
other difficultie.s, is very great. .'loreovcr, the .mki'ions must always 
be maintained at a temperature lower than that of thegmue. For 
these reasoii.s, this “ differential’' method is regarded ;t.s less trust- 
worthy, .and .subject to more limitations than the " dynamic " or air- 
bubble method. p n 


Osmotic Researches. I. Kknst Conns and ,J. W. Commelis 
6Vk,«., lOOst, 64, I -52).— Tl,o amhors review die 
attempts which have been made to iiiemsure osnioiie pressure direedv, 
and ciUici-e in detail Kalilenberg’.s experim.-mal metuods and co'n- 
cusions (Abstr., I'JOli, ii, .>;!7). .-Vn osmotie uppar.iut.- has been 
' ne III which the weaknesses of Kahleiiberg's ifsiuonuior are 
meuiou, imd with which the o.-motie pres.sure of sucrose in pvnJino 
nsem etei'inined. As in Kahlenberg’s e.xperimeiils, the .semi- 
,oa e membrane was of india-rubber. The authors show that it 
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is immaterial whtoier the contents of the osmotic coll are stirred or 
not. It has not been found possible to get consistent values for the 
osmotic pressure in parallel experiments, and all the pressures recorded 
were far below the theoretical values. The authors consider it 
probable that water is responsible for the irregular results obtained, 
Lr it has been found that the presence of water either in the solution 
or in the pure solvent exerts n very marked influence on the observed 
pressure. Fresh experiments are therefore planned in which perfectly 
anhydrous pyridine will be employed. J. C. P. 


rVapour Pressure of Dry and of Ordinary Sal Ammoniac.] 

Richard Abegg (^Ztitsch. phyiikal. 1908, 63, 623 — 621) — X 

reply to van Laar (this vol., ii, 569). .1, C. P. 

The Avogadro Guldberg Law. W. A. Kurbatoff (.7. Kusi. 
rhys. Chun. Hoc., lO"?, 40, Sl.S— 817).— It w.as shown by Guldberg 
that the absolute boiling points of different suh.stances represent 
“ corre.sponding ” temperatures, a.s they are always two-thirds of the 
absolute critical temperatures. The author finds, however, that this 
relation is considerably influenced by various factors, and, on the 
basis of a large number of expcrimenUl numbers given by various 
investigators, he formulates the relationship between boiling point 
and critical temperature a.s follows, With all substances having less 
than five atoms in the molecule, and having, also, low molecular 
weights, the ratio of boiling point to critical temperature has the 
mein value 0'666. The ratio varie.s, however, from 0 o80 for the 
lower members of a homologorts scries to O'TOO for the highest 
members in ve.sti gated. 


Calculation of Thermochemical Constants. V. Calculation 
of the Thermal Constants of Aromatic Substances. H. Stanley 
llEUGROVE (Ch^n,. .\em.s, 19(t8. 98, sO. Compare thi.s vol , li 564).- 
Tlie author gives in tabular form ,i eomparl^.on of the molecular heats 
of comlai.-tion and formation as determined by Thomsen, and as 
c-ilculated by liim.self fm-; toluene, mesitylene, ,J,-cumene, cliloro- 
benzene, anisole, ar.d phenol. The method of calculation does not 
iiere-sit-ite ;inv a.-»nnH*ticn coucevtiiuir t!ie constitution of benzene. 
The iSlb 4mw that the v-amms groups exhibit the .same themial 
behaviour in aromatic as in aliphatic compound.s. 

Free Energy Changes Attending the Formation of Certain 

Carbonates and Hydroxides. 

I'KiK *^0 1 t'oiuivire thiiH vol, ii, ooo). 

incrUe of 'free ’energy attending the couver.sion of a ^ 

the o.vide and waler vaimiir. and oi a oaihonalo '"1“ ,, + 

carbon tlio.vide, can bo exprcs.sed by the e.iuatmn 
IT (Xll being tlie increase in total euorg)). G. ..-—-inn, 

cahhum, lilhuiin, stroniium, and barium give, m gem . 7 

cordant values for I, the thermodynamically undetermine f 
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jhe increase in free energy at 25“ accompanying the formation 
of these substances, and their dissociation pressures at 25“ have been 
calculated. The results show that the stability of the hydroxides 
and carbonates increa.ses in the order magnesium, calcium, lithium, 
strontium, barium, sodium. 

It is shown that neither Le Chatelier and de Forcrand’s rule, 
J'=Aff/30, nor Nernst’s approximate formula for heterogeneous., 
equilibria, Iog^ = A///4*5767'+ l’75Iog7^+ C, can lead to accurate 
results, except in special cases. D, Q 

Hydrolysis as Illustrated by Heats of Neutralisation. 
VicTOK H. Vi£LEY (Tram. Faraday Hoc., 1908, 4, 19 — 20. Compare 
Lundi'n, this voh, ii, 164). — The paper contains a summary of the 
available data as to the acid and basic dissociation constants of a 
number of weak bases and acids and the degree of hydroly.sis of their 
salts, as determined by Bredig, Winkelbleeb, Walker, Luiidcn, and 
the author. The heats of neutralisation determined directly of these 
weak bases and acids are also given as far as available, as are the 
values calculated by Lundcu and other.s by means of the van t'lloff 
equation connecting heat devclapineut and displacement of equilibrium. 
The data appear to show that the higher tlie value for the heat of 
neutralisation the less is the degree of hydrolysis, and conversely. 

G. S. 

Orthobaric Volumes in Relation to Pressure and Tempera- 
ture. Edwaud Haigii (I’hil. May., 1908, [vij, 10, 201 — 223); Sydney 
Y oi'xc (ibid., 222 — 223). — Ilaigh put.s forward a dual equation 
to express the relation of the onliobaric volumes of liquid and 
s.aturated vapour to vapour pru.-isore and teiuporature of ebullition. 
At the critical point, the dual ccjuatioii reduces to tlie well-known 
van del' Waals’ form. The dual equation alfords results which are 
in excellent accord with the experimental v.rluos in tha eases of 
fluorobeczene, isopentane, benzene, .and a number of other hydro- 
caiboDf. I'he small deviations observed with methyl and propyl 
alcohoks, carbon tetrachloride, and staiuno obloride are explainable as 
polymerisatiou effects and experimental errors. 

IVith a liquid far removed from its critical point, a small experi- 
mental error in the volume is greatly magnilied, and the spheres 
of action of the molecules may luter.-iect. Tlie theorem may be 
utili.sed to test the accepted values of the ciatical constants of a 
substance, fur on combining them with tlie data of observations at 
temperatures below the critical point, the dual equation should hold 
good. 

Irom the specilic volumes of isopentano liquid and vapour at 
temperatures between 10’' .and 120“ the critical volume of this 
su stance is calculated to be 4’268ti, whereas Young obtained the 
value 4-266 experimentally. 

’ VS** *gr¥ement does not constitute an iiulepeiuloi.t proof of the 
equation, since the value of the ciitie.il volume 

- ,) was .assumed for the purposes of the foriiier proof. 11. J- t'. 
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Saturated Aqueous Solutions of Sparingly Soluble Salts, 
II. The Amounts Dissolved and their Alteration with 
Temperature. Feiedhich Kohlrausch {Zeitsch. physikal. Chen. 
1908, 64, 129 — 169. Compare Abstr., 1903, ii, 528). — The experi- 
mental material previously collected {loc. cit.) has been subjected to 
recalculation, with the result that some of the values for the solubility 
•.already commuuic.at.ed (Abstr., 1905, ii, 152) have undergone 
alteration. In this extension of the work, special attention has been 
paid to ascertaining the value of the equivalent conductivity which 
should be employed in calculating the solubility from the specific 
conductivity of -the .siitiirated solution. It is only in tlic case of salts 
with extremely low solubility that can safely be taken as the 
equivalent conductivity of the saturtited solution. The correct value 
can, however, be tiscortaiued on the basis of the rule th.at in dilute 
solutions A changes almost proportionally with the .^tpiare root 
of the concenti'tition. For details of the w.ay in which this rule is 
applied to the different salt.«, the original must be consulted, Another 
point to which atteiilion has been paid in this extension of the work, is 
the evaluation of the solubility for tempcratnre.s other than 18h 
The following is a list of the salt.s for the solubility of which an 
appreciably different value has been fottnd on recalculation ; the 
ntimber given after each salt represents the weight in milligrains 
present in a litre of the s.atnrated solution .-it 18^: magnesium 
fluoride, 87; silver chloride, l'3i; .silver iodate, 38'5 ; lead iodate, 
17-8 ; barium chromate, o'o lead chromate. 0-1 ; b.ariuin o.valate 
(l)aC.,0,,,2H,0), 85'1 ; barium oxal.ate (l'>a(.',j0j,31H.,0), 105, In 
addition, cumbers .are given lor the following niinorals : fluorite, 15'0; 
barvtes, 2 C ; ccdcstine, lid ;'). 


For the values of the solubility at temperatures other than IS’, the 
original must be consulted. Of the .salts ex.amined, magnesium 
fluoride i.s tlie only one the solubility of which diminishes as the 
tcnificrature risc.s. J' & ?• 


Studies of the Processes Operative in Solutions. VI, 
Hydrolysis. Hydrolation, and Hydronation as Determinants 
of the Properties of Aqueous Solutions. Hr.nry h. AiuismiN'C 
( A’oy. Sue.. lOu.'i, 81, ,1, 8(1—95. Compare Abstr,, laoi, ii, 
.'"d'i, .s-tp, .S.lli), — Water is ri’gardid a.s a complex mixture of activeacd 
inael ive molecules , the ai tivc components are monad /(yh'onc (lid)) 
molociile.s and hydeol-hylroue (briefly bydronul or hydrol) molecules, 

]l.,(.)<C(,^jf ; the inactive molecules are a seric.s of poIybydroBCS 
(formed by association unaccompanied by roarrangoment) of the form 

ir/iioii , jr.,(.)<V|Jb d-c. 

When non-electr.dy'lcs of the type Il.K arc dissolved in 
int(;r;u'tioi; takts plat-e with llu; lijaliol iiiolocuie.s 
solvent, with the ultimate po.ssiblo production of active Jfotnp cy o 

iioH tivc hydrone complc.xes, KX.OIIj, and polymetide. 
the typo liXiXK. 
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When, on the other hand, sub,stances which .form conductinfi 

“‘“‘'““hXoiaZ ‘he compound 

becom^ hydiolated with formation of complexes of the typo 

component groups also become distributed (re- 
arranged), forming complexes of^the type ]r,0<J (6); the latter pro- 

eess is a kind of hydrolysis, but the groups arc only distributed and not 
,et free. The occurrence of electrolysis in such solution, s is dependent on 
iaflucnces which the composite molecules (a and b) exert rLiprocally 
on one another whilst under the influence of the electric strain 
The above considerations are applied to the interpretation 'of the 
most various propertie.s of aqucou.s solution-S, such as electrolytic con- 
diiotivity hydrolysis neutral, .s.ation of acid., by alkalis, hydration, 
compre.-sibility, and the so-called ionic properties of aqueous solutions. 
It IS considered that the conductivity in concentrated solutions is 
conditioned mainly by molecnles of the hydroly.sed salute of type 
b, IV liilst m dilute solutions ,t is due mainly to molecule., of type 
n general, the changes which t.ake place in aqueous solution 
involve the interactiou of Hie composite molecule., above referred to • 
lor example, the neutrali.satioii of hydrochloric acid by sodium’ 
hydroxide may be represented by the equation: ^ 

ITOI<“ j == MiiCl -t- 3H,0. 

The considerable e-xpansiou attending such neutralisations cannot be 
adequately accounted for on the ionic tlieory. but cm the present theory 

ha simple consequence of the ditferent mode., of combination of the 

water before and after nentr.alisatioii. It is shown that when 
measurements are made with weight-normal solutions, the cli.anoe of 
volume on neutralisation is greater for sodium than for pota.ssium 
salt?. ^ 

Hydration may be of two kind.,, according a.s it involves bydrolation 
or hydronation. liie effect of .siigar.s in reducing the conductivitv of 
electrolytes (comp, are No. X) is probablv connected with the a=so- 
ciation of their oxygen atom., with hydrol. In hvdrones, for 
example, ^aC1.0H.„ the .salt i.s rendered eomp.irativelv inactive, but, 
owing to the ethenoid linking, (he associated water has probably .a 
greater optical effect than ordinary water, the increase in refractive 
index which attends solution in w.ater being thus accounted for. 

G. S. 

Processes Operative in Solutions. VII, 
Kelattve EfflcieDciea of Acids as Deduced from their Con- 
•and Hydrolytic Activities. Hknuv K. .tioisTiinxc, 

i'J- l"2l-The 

fulrliin.’w . ■’i"' • f’'’'.'*"' activities of hydrocliloric. nitric, and 

is driwiTir'l'li”' 'arious dilutions are coiitr.i-tod, and the ceiicliisioii 
hTdr'olvtie Altogether different in eliaractcr. The 

weiukt T'*® ‘irleriiiined with sucrose in tlie usual wav, and 

we^ht.norniaUolufions were emploved. 

weig t-iuolar solutions of the tlirce acids are compared 
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nitric acid is least, and sulphuric acid most, active as hydrolyst, and to 
reduce the other aiids to the same activity as nitric acid, 3 mols, of water 
have to be added to the hydrochloric acid solution and 7 mol?, to the 

sul phuric acid solution. In l/lOaird 1/20 molar solution, hydroelilorie 

and nitric acids are more i>e.arly equal in activity, but sulphmie aei,! 
is much stronger than either, its strength not being reduced so much 
by dilution. The diminution of hydrolytic activity on dilution from 
molar to 1 ./lO molar solution for the monobasic acids is not proportional 
to the dilution, but about 1 ‘5 times as great. 

For solutions of the three .acids of equal conducting power, tlic 
hydrolytic activities at 25'’ are in the ratio UNO., : llCl ; H,so^ _ 
100 : 107 : 180 when the activity of weight-normal nitric acid = Hji). 

The molecular conductivities of the various solutions are also given 
in tabular form. G. 8. 


Studies of the Processes Operative in Solutions. VIII. The 
Influence of Salts on Hydrolysis and the Determination of 
Hydration Values. He.nuy K. Aumstrono and 1). Uhotiier.? 
(I'm. Koi/. .Voc., 11)08,81. A, 102 — 112 . C'omp.are Senior, Trans, 191J7, 
91, 400 ; Proc., 1908, 24, 89).— It Inwheon shown in a previous paper 
(No, IV, loc. cit.) that the '• average degree of hydration ’ of certain 
alkali chlorides and nitrates is c'onsiderabiy greater when detei’mineel 
from liydrolynsis experiments with sucrose in the presence of the 
corresponding acids than wlien methyl acetate is used as lijulrolyte, 
and that the’ nitrates give lower values than the chlorides, especinlly 
with methyl acetate. On the preliminary assnruption that the results 
obtained with sucro.?e are tire true hydratioir values, and tli.it 
the smaller value.s obsei ved with methyl .acetate are due to coudiinutioii 
of salt and ester, the average amount of each .salt combined with the 
ester i.s calculated. This explanation of the different effect on the 
two hvdrolytes is not, however, regarded as sati.sfactoiy. 

In order to obtain further infoitnatioii on thi.s point, the I'clitire 
iiitluciice of nitrates and chloriiios on the moleculai’ solution volume oi 
methyl acetate, aiul on tlie electrical conductivities of the respertive 
acids ill the [ re.-cuce and ab.-ciue of methyl acet.ate, lius boen 
measured, but in no ease is the dillcreiice so great as for the mdiience 
on the liydi'olytic activity. For coiiiprarative piupo-ses, the ellect ot 
sucro.se, dexti'o.se, and ralliiiose oil the conductivity of the s.iits w.is 


al.so Iiieasurcd. , 

It IS .sUggestc l that the diffci-cuccs arc best accounted Im on 

basis ot the con.sidciMtlons advanced in coimimmealiou \ 1. 

“ livd.ration values’’ will vary from case to case, and the ug les 

values will Iw obtained by u.siiig iiydiolytes and 

form iclativcly .stalde hydrolsiii solution, as these will be le.s.' . ^ 

by the introduction of salts. .Methyl acetate holds hyi lo n 

and is theiefoie easily rctidoreii inactive by salts. nl 

The effect of methyl acetate in diminisliing the coiid.io ) 
electrolytes is pioliably mainly lucidianical, but the 
o.xerci.se a diroet dehydrolaliiig iiillueiico a-s well as .i 
effect. 


G. b. 
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Studies of the Processes Operative in Solution. IX. 
petermiuation of Optical Rotatory Power. RdsEiiT J. Caldwell 
and K. WiiYJiPER jProf. Hoy. Hoc., 1908, 81, A, 112—1 1 7).— A modified 
polnrinicter provided witli a spectroscopic eyepiece is described aud 
{]„nre<l. A sodium lamp for obtaining a very bright flame is described, 
l)ut the Bastiaa mercury lamp wa.s found to po.ssess considerable 
advantages as a source of illumination, tlic green line (Slfl'l pp) being, 
very bright, pure, and of constant intensity. G. S. 

Studies of the Processes Operative in Solutions. X. 
Changes Effected by the Reciprocal Interference of Sucrose 
and other Substances (Salts and Non-electrolytes). Kobeiit J. 
■OiLDWELL .and R. WiiY.MPKK (/Voc. A'oy. Sac., 1908, 81, A, 117—140). 
—The effect on rotatory powiT, the volume change, and (in the case 
of salts) the change of conductivity produced by .adding sucrose to 
each of a large number of electrolyte.s and non-electrolytes in weight- 
molar solution, have been determined. 

Tlie influence of non-electrolytes on the rotatory power is slight; 
the greatest effect is exerted by aoetal<lehyde (an increase) and by 
chloral hydr.ito (a rieorea-e). hUectrolytcs all diminish the rotation 
slightly, and the effect incre:xse.s in the order nitrates, chlorides, 
sulplwtf .i, alkali hydroxides ; it is .a<-ril)ed mainly to combination 
between electrolyte .and sug.ar. 

The molecular conductivity of the most various salts (in molar 
solution) i.s reduced to the extent of 4.! — 51 ,, by the addition of 1 mol. 
of sucrose. The diminution is partly due to combination Iretween 
sugiir and salt, but mainly to the lediiction of tiie .salt to an inactive 
state, probably by witlidr.uval of hydrol (compare No. VI). On 
the basis of certain assnmirtions, an attempt lias been made to 
.ascertain the extent to which .siigir enter.s into combination with 
certain salt.s. Tlie onlcr of the effect of .silts on the rotatory power is 
ill the main the same as that in wliicli their coiiiluctivity is affected by 
the addition of sugar. 

The admixture of sugar with s.alts in solution i.s usually attended 
with considerable e.xjiansion, but in the case of non-electrolytes there 
is very little effect. G. S. 

Calculation of the Diffusion Constants of Non -electrolytes 
in Solution, ilax vox W.aiVf {H-r. ihut. yhysikai (7e-s.. I'.ui8, 6, 

a42 — .jT.')). — fly means of the autiior's formula (.-th.str., Ith),, ii, bOfl) 
for the diffusion constant of a iiou-di.ssociated substance in dilute 
solution, values are obtained for aqueous solutioiLs in approximate 
agrceiuent with the experimental values. The values for tlie diffusion 
ooDslaurs of bromine and iodine in benzene and carbon disulphide do 
not agree so well with the observed value.s, aud this is attributed to 
the relatively larger size of the solvent inoleciilo.s. H. -M. D. 

Theory of Capillarity. E. T. Wit iTT.tKF,R (Proc. Roy. Hoc., 1908. 
§1, d, 21 — -Ji5). — The .surface onerey, \ of a hc|uid is related to tlie 
sniface tension, y, by the equation : y — .Xp f.Ay A I\ wliere 7 denote.^ 
‘tbsolute teuiperature. By means of this equation, the surface energy 
tdl. XCIV, ii. jti 
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for a few non-associating liquids has been calculated from the valne.s 
of the surface tension at different teiuperatnres observed by liauisfiy 
and Shield-s and it is then shown that the surface energy of a 
liquid in contact with its own vapour at any temperature is piopo,-. 
tional to the product of the “internal latent heat” and the al).,oliite 
temperature. The internal latent heat is that part of the oljsoi 
.latent heat which is used up in increasing the internal energy of a 
substance as it passes from the state of liquid to that of vapour, 

(h S. 


Viscosity of Colloidal Silver Solutions. H. W . \\ ounsiit.^ 
{Zeksch. phyaihal Cheni., 1908, 63, 619---622. Compare this vol, ii, 
180 ), — The viscosity of a given colloidal silver solution gradually 
diiuitiishes with time. Wlien solutions containing different atuount.s 
of silver are compared, it is foiiinl that the viscosity increa.^e.s with 
the conreutration. The vi.-icosity of a colloidal silver .solutiou i.< 
lowered by electrolytes, an observation whicli should be coutiasted 
with the action of electrolytes on gelatin solutions {see, for instiuce, 
Levites, thi.s vol., ii, 101). J’ C, P. 

The " Negative " Viscosity of Aqueous Solutions. IVii.tuji 
WiiiTK T.\vlou and T. \\'. .Mouiu: (/'■roe. Hoy. Soa. EdU , 1908, 27, 

481 171. t'Dinp.ire Taylor and llanken, Tnun. Hoy. Site. EHh., 

1906, 45. 397; donc.s and Veazey, Abstr., I'.lOT, ii, 138 ; (ietmaii, 
ihi'l, ii, 741).— In I'rdei' to to,>t tho theory that the cations, in 
oppo.sition to undissociato'l inolecnlc.s and auion.s, teiui to diminish the 
vi.-'cositv of water, and that the activity of the cations iiicreiise.s in 
general' with tlic atomic volume, the anthor.s liavc lueasmcd tlit 
vi.-cosity of aqueous solutions of tetramelhylaimuoniHiii iodide, totra. 
cthvlammonitmi chloride and hromide, and of Unraiuopyhitnmoiiiiim 
chloride and io<lidu at and 35'. 

The viscinsity iie;rea,»rs witli increasing volume of the catiun, .ainl in 
no case i.s there the aliehtc.st approach to '■ neg.rtivo' vi.scosity. The 
iiillneiice of the anion on the viscosity is very .small. 1 lie value.5 ion 
U'tiactlivlaiuiiiuniuin iddoriile and liroiuide are much lUoio nearly equal 
than th'e viscosilie.s of solutions of liydrochlorie and liydrobitiinic 
aciih, of the potassinm salt-, or of llie ammouium salts. The viscosity 
of salt solutions c.iiinut therefore be regardeil as Miiiidy an additire 

pl'OpeltV. , , ■ 1 

The 'density of tclrapropyl.iminonium ehloridc solution- Uccieaao 
with iiurcasuig eoneentr.itio'ii. the diminution Iming monmuiuKivi at 

than at 2.5 

Theory of Adsorption. f. r.K,\ii..'roi<i) lionKKiso.v 
cu.n. hoi. Kulloidc, 1908,3, 49-7nn -A I'"!'", c' 

Idghiv contriAXT-ial character, in whii h the view i- '’“h*,!' ,■ 
to.' I'heoomciia of adsorption are in rc.dity chemical “I”' ' 

wiiicn cspdl.Li y condensation phy- at most a very unimpoi tant 



GENEIIAL and PHYSIGAL CriEMISTRY. 819 

Adsorption Phenomena of Inorganic Salts. Hans E 
ffoiiLKHS [Zeilsch. anorg. Chem., 1908, 59, 203— 212) —When barium 
.ulpl.ate m precipitated ni a strong solutioi, of potassium permam-aiiate 
tlKi precipitate carries down some of the permanganate, a.s is shown by 
tpo fact that alter boiling with hydrochloric acid to remove manganese 
,Uo.vide he precip.ta e IS still roseaed. The amount of permanganate 
adsorbed is too small to be estimate.! gravimetrically. The adsorbed 
permanganate doe.s not react with hydrogen peroxide or sulphurous 
acid, nor does adsorbed feme chloride react with potas.sium ferro- 
cyanide. On heating the precipitates, however, adsorbed sub.stances 
,„.deigo chemical changes; tliu.s the pink barium .sulphate becomes 
brown on lieating nwirig to the formation of manganese peroxide, and 
adsorbed red cobalt sulphate become.s blue on lieatin^ 
strontium sulphate also adsorbs ,,ota.ssium permanganate, but 
calcima and lead sulphate.s and silver chloride do not do so to anv 
appreciable extent. 

The absence of chernic-il reactivity on the part of adsorbed sub- 
.stances might be accounted for on phy.sical lines as beina due to a 
great diminution of solubility, but tlie author considers it more 
probable that precipitate and adsorbed substance become chemically 
combined. G S 


Dissociation of a Compound in a State of Equilibrium 
and a Thermodynamic Relation Necessary to the Validity 
of the Law of Constant Proportions. JIliiolk IIl-kr (Zeitsch 
phi/A!. Chem., 1908, 64, 3:)7— — U has Ix-eii shown (Abstr ' 
190i, 11, 133) that u campomid Atl fusing to a homogeneous Ihiuid’ 
and capable of dissolving both .1 and B, mm-t be i!iss,,ciated when in 
■i state of eipiilibrium. Iho condition.s of such e.piilibria in the solid, 
liquid, and gaseous state arc now di-.cus,-.ed on the basis of the 
thermodynamic potential. It is .shown on theoretical grounds that 
two solid or two li.iui.i phases mn.t alwaw possess a certain degree of 
misciliility, although this miscibility mrv he very small. C. H D 


The Unimolecular Course of the Decomposition of Am 
monia by the Silent Discharge. lloiiEitT Pom. (Z-Usch. Eleklro. 
ehm., 19U8, 14. 439; Max I.e Ula.vo, ibid., oUfi.-A claim for 
pnority .against Le Ulaiie and Davies (this vol., il, lio:)) and a reply 
cy he Blanc, who poiiit.s our that, whereas Pohl found the decomnositioli 
to be unimolecular, ho ami Davies arrived at the ooposiie lesulr. 


Position of the Ammonia Equilibrium. Fnirz Habek and 
Bodert I.E Uo.ssmNot, {ZeUe:d,. BUklvochem., 1998, 14, :.1;!-5U| 

W consequence of .lo.st’s eritieism (tlii.s vol., ii, 701), the authors Imv. 

t>‘t'->nocouple,s both insi.le and outsi ie them 
su ril| ^t'lhu’Ii show that the ditleivnce of temperature is a: most 
thus voMi**'36.n'"‘ “'-■‘•'“‘•wy of their results (Abstr., 19ii7, li. lal ; 

♦ ’’ ’ T. K. 
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Temperature ^of Dissociation of Ammonia and of Carbon 
Monoxide. Herman 0 . Woltereck (Compt. rend., 1908, 147 
460—161).— Pure dry ammonia was passed through a heated tube ot 
Jena glass. The first signs of dissociation were observed at 690' ; 
above 630“ an explosible mixtureof gases was produced. Decomposition 
occurred at a considerably lower temperature in presence of tr ices of 
^orvanic matter or water vapour. When passed over healed iron 
'gauze, dissociation commenced at 320“, whilst in presence ot tenh 
oxide no decomposition took place below 420“. 

Carbon monoxide dissociates at 5/0 580 , but in presence of traces 
of moisture no decomposition occurs even at higher temperatures, 

W, 0. W, 


Theory of Colloids. Kouard Jokuis {Zeitsch. Chm. LvI. 
Kolloide, 1908, 3, 13—26. Compare this vol., ii, 675),— The 
suspension theory, the tlieoryof electric charge.s, the adsorption theory, 
and the partition theory are criticised, in the sense that none of tiiem 
is applicable to all colloids, and that they all neglect chemical changes 
in the colloid itself and reactions between it and substance.s in 
solution. 


Modification of Wolfgang Oatwald’a System of Colloids. 
P. P. VON WfiM.tRN {Zeitsch. Chem. Ind. Kolloide, 1008, 3, 26—27),— 
111 dispersed systems the dispersion may bo molecular ( is in true solu- 
tions of solid,s or liquids) or the molocule.s may be aggregated to minute 
crvstals or drops (as in suspensions or emulsion.-). Between Ihe.se 
extremes there are iiioieciitar dispersions of compounds of high mole- 
eiilar weight, and tlien “ snsponsoids ” and “ einulsoiJs ’’ (colloidal solu- 
tions in wliicli the colloid is solid or liquid). True solutions are called 
ditpersmis ; colloidal solutions, suspensions, and emulsions are called 
dispersoids. The word colloid is avoided altogetlier. T, Id. 


System of Colloids. Woi.ntAXo Ostwau) (ZeiUch. Chm. Id. 
Kolloide, 1908, 3, 28— 30).— The nature of gelatin and agar-ag.ir solu- 
tions is discussed. The author gives reasons for suppo.-ing them to 
contain two liquid phases ; the gelatinous preclpitate.s of morgatne salts 
obtained by von Weimaru (this vol., ii, 00) are regarded as emulsioas 
of two different solutions, wiiicli arc prevented from luixiiig b' solid 
membranes of the .salt. A high molecular weight is not a iiccessaiy 
condition for the existence of a .substance in tlie gelatinous 01 m. «lu 1 
apiK'ar.- rather to depend on the pliy.sical conditions than on^tla 
chemical nature of the .-ubstance. 

Classification of Solutions of Colouring Mattery H, 
FBKi:Ni.,.ieii and W. Xixmann iZei,.sch. Vhem. Ind • 19^' 

80-83). - fhe solutions of colouring matters .are 
collonla! .and colloidal. They are classified by their f 

parchment paper and by their ultra-micro.scopic y (he 

Wlloidal solu.ions belong to two classes, the 

freezing point and surface tension of of wliicb 

those of pure water, ami the emulsion colloids, the ( 1 

differ from tboHu of water. 
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Measurements of the surface tension of aqueous and alcoholic 
solutions of several colouring matters are given. They all form true 
eolations in alcohol, and the surface tension is slightly incrca.scd 
Among the aqueous solutions, rhodamine (true solution), crystal-violet 
(seini-colloidal) and mght-blue (colloidal) diminish the surface tension, 
«-hereas the other colouring matters leave it practically unchanged. 

T. E. 

Effect of Electrolytes on the Viscosity of Colloids Gokov 
[Xeitsch. Chtm. hid. Kolhide, 1908, 3, 84—88).— The effect of 
aioinonium nitrate on the viscosity of solutions of gelatin is studied 
The viscosity of a pure gelatin solution (0-28%) increases with time’ 
increasing by one-half ,n 115 Imurs. The addition of amnioniunl 
,„tr.ate diminishes the rate of increase, so tiiat avhen the concentration 
,.i the salt is from 1-orVto 2.V, the visco.sity remains almost constant ■ 
ivith greater concentrations, the viscosilv dimini.shes with the time 
instead of increasing. The vi.scosity depends on tlie mechanical treat- 
ment to which the solution ha.s been subjected; repeated pas.sage of 
the same solution through a capillary tube gives differeut results • also 
the viscosity measured by passing tlio .solu-ioii through a narrow tuba 
under high pressure is not the .same as that observed with a wider tube 
iiiid lower pressure. This points to the existence of a structure in the 


soliition.s. 


T. E. 


Nature of Precipitated Colloids. H.^kry AV. Foote IJ. Amer. 
dim. Soe., 1908, 30, 1388 — 1394).— Kxperiment.s are (le.>cribed which 
iiiford evidence that precipitated ferric and alnminiimi liydroxides may 
be regarded as .solutions of water in the o.xides or lower hydroxides, 
that if, .solutions of liquids in solid.s. ’ 

Sample.^ of the precipitated liydroxide.s were left in the air for several 
days at the temperature at which the experiments were to be carried 
out. The eompo.sition of the materi.al was then determined by ignition, 
and a weighed quantity was put into a porcelain critcibie, which wa.s 
placed on a raised triangle in a large weighing bottle containinv a 
little water. The bottle was carefully sealed and left for eighteen^o 
forty-eight hours. The crucible was then quickly removed, and wei'died 
in order to determine the cliange of weiglit. The experiments were 
made at 25-' and 45 '. The composition of the product at any point could 
le calculated from the known conqKisrtion of the original material. 

All the moist precipitates lost weight .slightly over water, but, after 
leiiig dried in the air to a certain point, they began to gain weif'ht 
when placed over water. This was due to the fact that their vapour 
pressures had fallen below that of the water, showing that the water 
p ase had just disappe.aied. The composition at the point at wliieh 
c gam in weight first occurred was approximately that of the 
from mechanically-contained water. The 
° — large number of determinations gave the following as 
saturated solutions of water in the o.xides. 

• '’®A. 47'72-47-79% ; at 45^ 54-53-5tv;4‘', ; 

49-52-5M7b; at 45% 
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Similar exporiraents were made with zirronium hydroxidp, niifl ,||j, 
eomposition of the saturated solutions at 25“ were found to be -. z,.o„ 
32 02— 32-33%. n. ' 

Coagulation of Colloidal Solutions in Galvanic Cells 
Wilhelm Biltz (ifeifsc/i. Elektroahtm., “'O' X'vi) 

••metals are immersed in solutions of colloidal feme hydroxide, ^ol,], 
antimony sulphide, purified by dialysis, and the cell so formed diort 
circuited” In all cases the colloid is coagulated, the precipitate form- 
ing partly on one of the metals and partly in tho solution near it. The 
more noble metals alone have no action ; the less noble one., have a 
small action. Ferric hydroxide is precipitated on or near the more 
noble metal of tire couple ; gold and antimony sulphide go to the less 
noble metal. The phenomenon is not due to the ciirieiit alone ; the 
E M.F. of the zinc copper element, for example, is under 1 volt, and 
this voltage applied to platiniira electrodes in a gold hydrosol produfes 
no precipitate. On the other hand, the ipiantity of zinc hydroxide 
which is formed from the zinc electrode is comparable in weight with 
tho quantity of gold precipitated, .and it is found almost entirely in the 
iirecipitatc. Tho action therefore appears to be mainly duo to the 
action of bivalent ions formed from tlio metals iii the short circuited 
cells. 


Agglutination and Coagulation. Siaxte AnanESius .Inwr. 

Chmi. Soc., 1308, 30, 13S'2 1 itbS).— The work described was c.iiTied 

nut with the object of obtaining evidence as to the mature of .ugglu- 
tinatioii Two 'views have been advanced, one, tho colloidal tlipoiy, 
according to which the suspended particlc.s (iiacteria or blood 
corpiisclcsj collect together and siibsi.lo under tho iiilluenceof (dectro- 
Ivtos or asrglutinins, and the other, first propo.sed by Duclau.x, tliatagghi- 
t'ination d'i.T.icmts on the cnagnlation of s.mic snb.taiices ui tho cell; 
which cau.ses the celhs to cling together ami sui.side. 

Kxperiments have been carried out on the precipitation and agglii- 
linaiion of blood corpuscles by means of various salts O.v-blood 
corouscles were suspended in s.d„ii„n of sodium chloride iiM .jor 
.siicroseiT ..), the cmut-ioiis containing 4, 1, and t)-.>5 ' , ol coriiu.s.'le;. 
To 0 c.c. of .such solution-', varviiig ipiantities of the s.Ut solutions 
wore added. The minimiim quantity of each salt required lor prtcipiti- 
tioii ami for agglutination was noted. The results are t.ahulate an^ 
show that, with certain exceptions, tlierc is a «el -iu.uk d ^ 
between the iirccipitatiiig and agglutinating powers of ^ 1 
which give a ma.xim..,n precipitation at a cerla.i. if 

give a m.axi,n..ni agglutination at a f f ,er, 

maximum lines not appear in 

[t is rh^retoro concIiKlftl that, as Dnclaiix li.is j ^ . 1 , 

depamds on a prceipitat.oii, and tli.at this f 

ehcmical ic.vetioii between the metal loii.r ami , „„ 

enrpuseles. f,, general, both pueeipitation •'■-b 

.solutions requirn less quantities of the added s. 

chloride so! ution.s. ivemolrsis o5 l''« 

Many .substaiues cause agglutination as well as . I 
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bloofl corpuscles, and among these may be mentioned the nitrates of 
silver and lead, mercuric chloride, and the acids ^compare this vol., ii, 
j 08 ). The hsmolytic action does not run parallel with the agglutina- 
tin" action. 

The quantity of a salt required to be added for the precipitation of a 
blood solution is proportional to llie concentration of thff latter. Since 
the quantity of the salt re<|nired increases more slowly than the 
concfiutration, it is evident that there exists a chemical equilibrium 
between the two salt-like products derived from the blood solution and 
the ions of the precipitating salt. Ail the evidence obtained in this 
investigation is in favour of the physico-chemical theory, according to 
which the observed phenomena are due to ordinary chemical processes. 

E. G. 

Permeability of Ultra-filters. Hkinricii BEcniroLD {Zeit&ch. 
phisihal. Chem., 1008, 64, 808 — 34:3). — The author’s gelatin ‘‘ultra- 
biters” (this vol., ii, 24), for the separation of colloids from the 
solvent, vary in fineness according to the concentration of the gelatin. 
Some of them are too fine to allow of the determination of the size of 
their pores by ultra-microscopic examination of the colloids retained 
by them. By considering tho pores as capillary tubes or as slots, 
their dimensions can be arrived at by measuring the pressure required 
to force air through them when ijiimersed in water. 'I'his method was 
controlled by tests with n filter-paper which retains ox-blood 
corpuscles (diam. 7 — 8p), for which the air-pre.'-.sure method gave an 
average value of I 'Op, and with Ghauiberland porcelain filters, 
which retain cocci (diam. l^t), and where the method gave as a result 
0-3g. 'Hie same method provide.-; a le.-t for tlie uniformity in size 
of the pores. Ultra-filters may he tested in thi> way, and by the 
rate of passage of water. 

Tests with ultra-filters indicate that the smallest particle.s of hcemo- 
globin have onc-sixth the diameter of cullargol particle.s, and that the 
smallest particle.s of litmus in alkaline solution, or of soap solution, 
have less than one-half tlie diameter of lueinoLdobin particles. 

C. H. D. 

Foam Structure [Cellular Structure] of Sulphur and its 
Influence on Double Refraction, Dichroism. Electrical Proper- 
ties and Formation of Crystals, (inoiu; Quincke ( du/i. /VfysiA'.1908, 
[iv], 26, 025 — Til). — A historical account is given of work relating 
to the difierent forms which sulphur may a.ssume. The- form of the 
heating and cooling curves of liquid sulphur and the variation of the 
surface tension with the tempcr.ature are also discussed. The micro- 
structure and the optical properties of the .^olid product- which are 
obtained by cooling liquid sulphur under ditYerent conditions, and also 
of the products obtained by the condensation of sulphur vaj'our, have 
been examined. The coBcinsions of cliiof intoresr are that there 
are four forms of sulphur, ;uid 18^. whicli are -table 

■Respectively' between the limits o — qh', qh — ]00 — .‘lOO', and 
300 — 448 °; further, that liquid .sulphur has a jellv-like ioliular 
^triu^ure, and represents a' mixture of s-dulions eomaniing liu’^-e 
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allotropic modifica,tion3 in different proportions, the several solutions 
being sejarated by limiting surfaces in which surface-tension lor .j,s 
play an important part. At one and the same temperature, liqui,) 
sulphur may contain solutions in which these modifications are piesint 
in different proportions, this being determined by the foc‘rioii,~ 
physical treatment of the sulphur. H. Jl. D 

Velocity of Reaction. Jouankes J. van Laak {Chem. WeoWnii 
1908, 5, 698 — 705). — A theoretical paper, in which the theorv of 
reaction velocity is criticised, and a new thermodynamic theory” p.,(, 
forward. A. ,1. \v, 

Temperature-coefladent of the Velocity of Chemical 
Reactions. I. Ma.v Trautz and Karl Theodor Vot.kmanx 
{Zeitsch. p)n/sikal. Chem., 1908, 64, 53 — 88). — The velocity of 
saponification of eight esters in aqueous solution has been 
determined over a wide range of temperature. The tempera- 
ture-coetiicieiit of the velocity ri.se.s to a maximiiin between 10- 
and 20’ in all cases, and thereafter falls off. At GO’, the value of 
the teuiperattne-ooeffii lent is frequently .as low as M, so that the 
difference in tnagnitude as ooinpared witli the temperature-coefficient 
of a photochemical reaction is not so marked as ha.s ustiallv been 
assumed. The e.vistence of a maximnni teuiporulure-cneffirient 
between 10’ and 20' is prob.ably connected with an irregulaiity which 
occurs in the viscosity of water in that region. The nhsen-ecl 
vutiation of the teniperatnre-eoefficicnt with the tompcratufc may in 
fact be reproduced by a formula into wliich tlie visco.sity of wiitei 
enters. 

The authors' experiiiients tend to show that the ina.s.s action law is 
.strictly applicable to the saponification of esters only when the concen- 
tration is les.s than .V 75. 

The paper contains an o.vtonsivi' list of refei'enoe.s to earlier pajers 
on the teuiperature-foellieieitt of reaction velocity, and this earlier 
work IS .subjoctfd to a critical leview. J, f.', P, 


The Dynamic Theory of a Reversible Chemical Reaction. 
Krnst Comes and Tii. tsTREsoEhs {('he.in. n'eekllurl, 1908 , 5, 
594 — .595. Compare Smits ami Wihaut, I’roc. K. Aki-l. ll’etsHsci 
Ain.'lenlam, 19U8, 11, 114). -.-\rgnineuts are adduced to prove that 
the Iransfoimation 2CO — ' CO..-I-C is not an pxpetimeiital preef of 
the truth of the dynamic theory of rovetsibUi reactions. A. .J. 11 


The Dynamic Theory of a Reversible Chemical Reaction. 
AxDRE.ts Suits and J. 1’. Wibvlt {Chem. ll«eiW'!i/, 11)08, 5, 
625— G'Jt) ; I’rnc. K. Ahvl. Wettutch. Amsterdam, I'.lO.s, ll.liiO— 104) 
— Polemical. .-V reply to Cohen and Stref.gers (piTcediug ab.-trart). 


Effect of Ferric Salts on the Bate of Oxidation of Ferrous 
Salta and on the Catalytic Action of the Latter. H- - 
tiREEN (J. n^sical Chem., 1908, 12, 389— 397).-The tnauence oi 
ferric salts on the rate of oxidation of ferrous salts h) 
acid anil liy oxygon, and on the rate of oxidation ot lo i - 
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by chlonc and bromic acids m the prG,sence of ferrous salts, has been 
investigated. It is found that ferric salts are without influence on 
tbenate of oxidation of ferrous salts by chloric acid and by oxygen. 
The liberation of iodine from iodides by chloric and broL'o acids 
i, accelerated by both ferrous and ferric salto, the rate depending 
coeielvon the amount of iron pre.sent, and not on its state of oxidation 
In solutions containing ferrous and ferrjc .salts, the effects of the two ' 
are additive. 

Reaction between Potassium Ferricyanide and Potassium 
Iodide. Gerhahd .^-st {Atil&ch. phjsikal. Chem., 1908 63 

313 -5/8. Compare Donnan and l,e llo.ssignol, Trans 1903 83* 

(1) >eCy, +0 = 1^60^, ; (2)1 +0 = 1. The velocity of tie latter 
[iiocess i-s practically tlmt of an instantaneous reaction, as shown 
by Brunner (Abstr l-JOi, 223), Proce.ss (1), however, is 
not to be reprdcd ms an instantaneoirs reaction, as shown 
by a study of the polarisation .at an electro.le immersed in a solution 
containing both ferro- .and ferri -cyaniile. When the electrode consists 
of platinum, It IS practically nnpolarisable, tint this is not at all the 
rase when the electrode conMsts of gold or silver. Hence proce.S3 (1) 
is not instantaneous ; it is very markedly .accelerated bv platinum the 
acceleration being apparently connected with an "oxidation ’and 
reduction of the metal, 'lie accelenuing effect of platinum on the 
rate of reaction between pota.ssiuiu ferricyanhle and iodide can be 
demonstrated directly. From the f.act that process (1) is not 
instantaneous^ the author draws the conclusion that the difference 
between the FeCy,;'" and FeCy,;'' groups cannot be one of charge alone • 
they most have a different constitution. ° ’ 

The results of quantitative experiments mailo on the rate of reaction 
between fenicyauide and iodide contirmtlio.se lecnrded by Donnan and 
LeRo.'signol (/oo. ci/.), but the interpretation of the results is differ- 
ent, The application of tlie Noycs-vaii’t Hoff foninila to the author's 
iBeasuiement.s sliow.s that the le.iction is of the first order in reoard to 
the ferncyaiiide, ami of the .second order in regard to tbo ^'iodide. 
AHogother, tlierefore, the reaction between potassium feriicvanide and 
iodide IS one of the tlnrd order, not of the tiftli, as held bv Donnan 
and Le lto.i.sigiiol. 

It appears fairly certain that it is the undissociated ferricyanide 
which takes part in the reaction, for the velocity is verv markedlv 
mcieaseil by the addition of indifferent potassium salts’ In wha’t 
01m the iodide takes part, whether as ion or as undissociated salt it 

thaT ir'""'"'’ although it is considered most probable 

that the 10ns are actively concerned. ^ 

is lias not been constructed, but attention 

sidled n w T- ol'servatiou.s, which would have to be con- 

evanide -m I ' ““ 'I'lx' I'cactioii between ferri- 

-iodine • it* '* “O'lilily retarded bv ferroevauide, but nothv 

tions werelllolhf^-^ but accelerated by l.ydrogeu ions. Iiidica- 
ih th*e reaction *" intermediate proiliict plays some i art 

J . C . jP. 
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Are the Stoioheiometric Laws Intelligible without the 

367 ). ' '■ 

Taboratorv Apparatus. • W. Hf.ber Green {Ghem. Xm.. 13(,s. 
98 l 9 ^ 50 )-flirm;«a«.-on o/- maximum error I,. Me 
yo, 4a ■J'l! . . ,1 density of water by means of a poar- 

ehaprd'epeeific gravity bottle is found to be 0 00002. To obtain this 
SXacy the bottle, which c.an only be used for temperatures above 
t n of the surrounding atmosphere, m tilled wuth the .sohiUon and 
tn tlm neck in a thermostat consent within 0-01 ; after 
tenirfifteen minutes, the expansion of the solution throng), the 
f .tnnuer is comnlete ; the bottle is then dried and coole-l loi 

perforated W ,V ^.^i.-hed. the density being calculated from 
fifteen _0 0012), in which W and M are 

the ipprent weights of water and solution respoetively required to lill 
;l::^tle, Tlmformjammdyapp— 

:r;; -r::r::i:'t.t ^ tho instrument 1^10'.. 

ihat wea r on the ground surfaces of the stopper and neck dimnntliet 

the capacity of '!'* tliermo.stat is of the 

A .Vnsicve ^ bull, of about 20 c.e, c.apaeity 

:SH::i?faSr^;ldng mercry, wbiC, is eoimeoteil by a 
“ n . V. tl,e bv pass the iiovolly of which is that, the gas 

‘"T'c rL M -h-htlv oneiiod out inslca.l of being left square. A.s soon 
iiilet-tube IS .di,,bt V i fiinnel-shaned opening of this tube, its 

as the mercury reaches the ■ b-H ^ ^ 

■eral 


as the mercury and so admit the ijas supply, 

r -••‘i^-ith of an inch in the atm.phenc 

-thciently large to be seen at some distance, 1 • H. 

Erpers 

ang^.xc. (Jteio.. 1 . . 21, ) - •.ilnln.’p which is liucii i^to 

sh,aped funnel for holding marble ‘ ’,,.1 of tho bottle is 

,|,e neck of a ho, tie cntaining lumte ‘ 'ised hsevon-. Tlie toy 

nonnec.cd by a Mdo-tnhc and a tap. A t, , r ; near -be 

of tlie tunnel H tilted ■' ' ,;^. Uir«u>-h which tlio .q«nt acrl 

lower end of the funnel , 1 S 

,oay be withdrawn after closing eload, ?■»»• 

tap^ b. When re charging with solid, the p 
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Modified Form of Saint-Claire Deville's. Apparatus for 
Continuous Production of Gases. Victor Giugs-aku («««. 
,sv. .w, 1S08 [iv , 3 890-892).--The modification i.s devised 
to oveicome the disadvantages of the ordinary .Saint-Claire Seville 
;ipparatuR, namely, the dilficulty of using up the whole of the acid and 
the cdoggins; of the rubber tubing by crystals dcpo.sited from the 
icatnrated .solutions formed when the apparatus has been Ion- it! ' 
action, ” 

For this purpose, the ordinary rubber tube conne^don is prolon-ed 
anmirda at an obtuse .angle in,side the bottle containing the .acid by a 
alass tube reaching to a level .slightly below that of theHquid, .so that it 
,a always the strongest aci,l which fome.s into action first and the 
.kn.ser liquid remain, s at the bottom of the bottle, Continiiitv of 
cctinn can be secured by having the side apei-ture of the acid bottle 
l,,dfway up the latter, and making the connexion between the two 
hotrles hy two gUs.s tubes parallel to e.ach other and prolonged into 
the acid bottle at obtuse angle.s to the horiMiital with the'ir ani).s 
tuineil in oppo,sit 0 directions. To permit of this aiTan-ement the 
bottle containing the solid is raised on a .small block, so that its’ side 
apeiluro i,s opposite that of the acid hottlc. In thi.s way by the 
action of gravity a continuon? flow of .arid through the solid to be 
acted on is maintained. rp ^ jj 

Simple Regulator for High Pressure Gas, KoBEnr le 
llossio.xoL {Chm. Zeil., 1908, 32. 8-20). -Bv makini; the cone an-le of 
,U1 Oldinary .screw-down tap very small (4 it is possible to obtain ga.s 
froiii a cylinder at any required pro.ssurc in a simple mfumtr. A slow, 
Ste.ady current of o.\ygt‘n, a.s use.] for combustion puipose.s, may be 
Obfiiiiieil directly from a cylimler of the compressed ga.s iiv irsin- such 
n fonii of Itip. ■ ' J y® y 

New Method for Calibrating Capillary Tubes. P.oanAX von- 

fizyszKowsKi [Zeilsch. jilo/sihil. C/iem., I'.'Ot, 64. 201 ■21t)^The 

process and apparatus .are pr.actically the .<amc as'tho.so’ einploved 
111 the measurement of .surface tension. The heigins to which 
w.Uci- and dilute solutions of wobutyric acid rise iii'two capillarv 
tiibes of about the .same bore are accurately measured, and the e.xact 
radius of the tubes at variou.s ixuiits is tluus determined, Tiio aprdica- 
liou of the method i.s illustrated by full data for two tueo- which the 
‘lutlior has examined. j p 

Improved Pipette, Woitiie {C/,em. Zenir.. I'.'OS. ii 1 ■ from 
yW'. Aau. GtcnmIh Aml., 1908, 28. t01-4(U).-Tliis ,s,u tin„ ai ranee- 
en lor use with very poisonous or infoctiou'; matt rial,' tbMis:>t> M a 
SIM syimge of about 5 to 7 cciu. capicitv, connected to a pipette bv 
U lube, and held by a spring-clip. ' .1 v. lb ' 

Syphon Pipette. Hekiiert .'t, Bah.vv p/. 

''iveu lit”*' ’ dcsr-Hptioii ami dmeicin aie 

of a 'Jelivt-ring approximately ('..ii.-laut nuairitie.- 

. ijuch as the sulphuric add for the Habcook milk test or 
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the Kjeldahl nitrogen estimation. Kor details, the original 
consulted. K, 

Steam Inlet-tube. H. Stoltzenberg {Clum. Zeit., I'lfis, 32 

770), Instead of the ordinary open inlet-tube used for .steam distil'ir 

tion purposes, a tube is described whieh is closed at the loun ( nj 
the steam being allowed to enter the liquid from a number of shdnl 
horizontally-curved side-tubes placed near the end. By this nicau.s 
the distillation flask may be used in an upright position ; bi!uii,iim> 
is avoided because the li(pud is caused to rotate rapidly by i Im 
steam, and the process of distillation i.s considerably hastentd, 

•I. K. 

Now Safety Valve. 11. Stoi.tzenbeug (Cliem. Zeit., lOiiS, 32, 
S32),~A safety valve is described for u.se when gases are to be 
absorbed in liquids, such as c.arbon ilioxiile in potash .solution. 1; wj]] 
he seen from the figure, that tlie gas after mui- 
-« ing n, passes between the open grouiiii-gtas., joint 
into the the outer vessel 6, aud then thruiigli 
c to tho potash solution. Should the alrsorjition 
bo so rapiil as to cause the )'otash sohitiuii to 
flow back, tho small inner flask is lifted up and 
closes the joint connecting ti with f». 

.1. V, E, 

Use of Electrical Heating in Fractional 
Distillation. Tiieoixike W, lUcn.tiina and J, 
llowAiin M.rTiii'.w.s {J Anur. Cheiii. .'he., 190S, 
30, 1282 — 1284 ; Zetlsch. jAiiisikal. Cl, eni., 1908, 
64, 120 — I23j. — In dctci milling the latent heat 
of vaporisation of certain substances by a modi- 
licatiou of Kahlenherg's method, it was obscivcd 
that each organic liquid boiled much more con- 
st.antly when heated electrically by the platiiiuiu 
coil imnui'scd in it than when distilled in the ordinal y way. .tsprcial 
form of apparatus ha.s therefore been devised for use in IraLtionaticg 
organic liquids. 

At the bottom of an ordinary stout di.stilUiig flask, a dcfrcssiou is 
blow n of about the same diameter as the luck nt the flask, aiul into 
this is J laced a lO’il consisting of about 40 cm, of plalinuin wire ivuii a 
resistance of about 0'7 ohm. -V current of 10 — la amperes is led to 
the resistance coil from abovo by heavy eoppev wires of 2 - 0 — 3 0 mm. 
diameter enclosed in glass tubes, into the. ends of which the mds 0 
the platinum wire are scaled, contact being made by a droi' 0 

mertuiy. , , 

Since the bulibles of vapour arise only from the .'iiinn tu'«i ci ti 

resistance coil, ebullition proceeds quietly and without any bumping. 

The method is especially applicable to fractional distillation uiii« 
reduced pressiiie; it obviates superbcatiiig, and ellccis ‘t- ‘ 

rapid and complete separation than the ordinary metho.lot tlistuwi^ 
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Receiver Distillatio^. J. Fkeqndlich 

(^Chm. Zeit.,p9&, 32. 820).— An arrangement is de.scribed for collect- 
ing fractions in a vacuum without interrupting the proee.ss of distillation, 
tlie end of the condenser tube communicating by means of taps and 
short side-arms^ with two glass cylinders, the upper ends of which 
couim^inicate with the exhaust tube by means of taps. J V E 

Apparatus for the Rapid Distillation of Mercury Fobtcyato 
pnoaio (AWo Cim 1008, [v], 16, 93-9r,).-An apparatus 

and described, by which 2-u kilos, of mercury can be distilled per hour. 

G. B. 
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A New Method for the Preparation of Pure Hydrogen 

.M.nuiiiCHE.iU-BE.aurRE (Compt. read., 1908, 147, 310 311) 

.Vlntniiiium filing.s are mixed with, a .small ’quantity of mercuric 
clilondc and potas.siuia cyanide in powder. The product, to which 
the mime “ hydrogcnite" is given, has D= M2. It cau be preserved 
indefinitely if kept in a dry atmosphere, Init when treated with water 
it become.s oxidi.sed, with dcvelopmeiit of heat .and lilieration of pure 
hydrogen. One kilogram of ihe pow.ler yields 1300 litres of hydroven 
at 15^ and 760 mm. To obtain the he.st yield, the action of the water 
must bo regulated so as to maintain the tempeiaturo at about "Ohand 
a large e.\-cess of water should be avoided. \y 


Preparation^ Of Hydrogen Peroxide. C. A. F. K.anLB.vuii 
(l).li. i. 19702o). Hydrogen peru.xide o.iii lie prepared from its 
elements, or from a ini.xtnro of steam and those elements, or even from 
steam alone, when the.se g.isos are passed through a soiiive of heat with 
a velocity ot not le.ss than one metre per .second. The source of heat 
may be an electric arc, a spark discharge, or a tiaine of burninv 
Hydrogen, and the ga.se.s may be kept .statioiiiiy while the heatinv 
apparatus i.s rotated. On condensing the stcani. tlie bvdrogen peroxide 
obtained in the form of an a-jueou.s solution. G-. T. M. 


Production of Hydrogen Peroxide from Aluminium and 

T-'i 7Viysica; C7iem., 

■ s, 1 .,, .lbH),--llto .statement made previonslv (this vob. ii. 344), 

prliiic7l"\™"‘''’^*^ Yootiii'iiiig air or oxygen does not 
The ilnf peroxide, is contradieted by later observations, 

traced f behaviour of xiuc and .aliuniuiiim is 

in' roi.t. 1 ‘H'Jrogen peroxide is decomposed fairlv rapidlv 

.Xinm! if nt all in contiet witl, 

"•hichthe • ■ *lue to the difference in the extent to 

tte action of 'thrmeUls**'* *’**^’* Protect tho hydrogen peroxide from 
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Copper, platimip, and iron in similar circumstances do^not yieU 
hydrogen peroxide. 

Prenaration of Perhydroxide Bases and their Salts. 
Kicntan Wolff exste.n (D.R.-P. 196369).-.S<,d«m prrfy .urtie. 
la( OH, is precipitated by adding? 30% bydrogen peroxide to alcoholic 
m hydroxide or ethoxide; it Is a strongly basic substance, ami 
S. Un-ated with carbon dioxide, forms sodium hydrogen pei- 
" 1 'to N-iHCO This compound is more stable than the product 

.ua (ACW 0,4 II, 

448). ' ' 

th^^Xsent pap'lr have already been published ( Abstr., 19tlo ii, 608). 
The predon inaut complex in the solution ol mercunc snip ludo in 
1 y ^ a solution saturated with both 

:Se ^ulphimie acid, a double sulphide ol 

mercun- and sodium, ■2Sa.,8.011g^^,31LO, separate.s lu yellow 

'Xif -Solubility of mercuric sulphide (black ami rod) in potas.sium 
siil .Fi; oluliiis ,s somewhat greater thau in sodium sulphide ;te 
I’l litv in euuivaknt. dilute soluuo.is of banuiu and soduim sulphide 
s r ctieallv equal. The solubiUty of mereunc sulphide m sodn.m 
r ^ X i s is about half that in the normal anlphide,aml in 

><Xulity IS iuon.ase,l by the ad.htion of sodio. 
tins ca..e. .11 ,1, , rnsiilts of A'..l/./'. uiemsuiemeuts, it is prohahle 

hydroxide. Vrou. .uuou.it is llgS." in thh 

that the complex auioii picsoni in 

casG also. s;- I 1 oidv remains con.daiit fur 

The sulubiluy that il.e hydrolysh 

dFereiitloUic co men ^ molar, solution is pmcUcally 

mea-'iii'c-iiu-nts- . i i-i • li-ivia In-rii tli'tfiiuiQCil 

_bitm,iotsodi,m,su,;b..^^ 

i-J X 10 ‘h 

Thiozonides. Sulphur and its Cjclic Compound^^ Hito 

KUOM.O.X i Aunukn, 9HX j ,l,,hur cooled to IGO; 
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and is consequently named lhu>zm^. As it would be more 
dilbcult to isolate thiozone in a pure state than' ozone, it is best 
identified by its action on organic compounds. Ozone acts on 
„,,satiirated compound.s, yielding ozoiiides or polyozonides (compare 
Ilaiiies, Abstr 1906 i, -..o) ; similarly, when uiisaturated compounds 
are heated with sulphui at 160, thiozonide.s or polythiozonides are 

formed: CRiRj.CRjRj d- S.S.'S — 

ferpeae nnattacked by 

sulphur at 150 but at 160 the two substances interact 
finergeticalJy, yielding a tkwzonide, 

OHjIC I l-C.Ue(OAc)-[Ciy 3-aMe<^5^f>S ; 

the same compound is formed whether the quantity of sulphur 
employed is very small or greatly in e.xce.ss of that required to'forni 
the moiioth.ozonide ; the acetyl group appear.s to protect the second 
ethylene linking R-om the action of thiozone. The thiozonide forms a 
dark brown, viscid .syrup, 1-133, and has a charaeteri.stio odour. 
It absorbs o-ygen very rapidly, and reacts both as a thio-acid and 
thio-hase; although msolubio m alcohol, it readily di.s.solvp,s in an 
alcoholic solution of sodium sulphide, forming a dark brown .solution 
winch contains the salt, C,p,,0.,S,Na., ; this could not, how- 

ever, be iso ated. Ihe thiozonide yields ehru-acteri.stic precipitates 
with the chlondes of antimony, arsenic, bi.sinuth, and mercury An 
ethereal solution of tho thiozonide and auric chloride liberate, s 
hydrogen cliloride on evaporation, leaving a brown, tarry residue of a 
gold compound, which, when heated on porcelain, leaves behind a 
brilliant, coherent coating of gold. The gold compouiul is also formed 
by the iiiteraetioii of the thiozonide dissolved in ethvl acetate with 
gold sulphide. 

JMdool dWiiozonhh is prepared by beating linalool with sulphur 
at 16(1 ; hydrogen .sulphide is evolved during the reaction, and the 

bas the approi-iiiiate compo.sition 

With the object of a.scertainiug whether linalool and linalvl acetate 
behare in a smiilar maimer tow.iids ozone, equimolecular solutions of 
the two substances in carbon tetrachloride were added to equal 
olumes of a solution of ozone in carbonyl chloride at - 70^ until tiie 
bue colour of the ozone had disappeared. U was found that the 

hs much Imalyl acetate a.s 
fnim ' former evidently forms a mono-, wliiUt the latter 

a di-Dzunidc. 

of tmmei fT*"' ^'/liozoar.-Tiiis p.art of the paper is 

tLuherr is advanced which shows 

comnni pluu’ dyes first tonned by heating many orjramc 

«amnle* hk"*tr sodium sulphide are tliiozonides ; for 

in altili’ ‘'“ty are insoliihle in most solvents, soluble 

■at the oriiiiiv''. f"’ readily oxidised by the o.xygen of the air 

oxidised hv 1 ^ oiuperature. The fact that mo.st sulphur dvos are 
“d yield lilxu-ation of sulpluinc acid. 

« } ogen sulphide when reduced, is readily explained on tlie 
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assumption that they are thiozonides containing the clirouiophoric 
group Kis’s conclusion (Abstr., 1900, i, 419), that tlic 

sulphur liberated as hydrogen sulphide is attached to nitrogen, is very 

of Inorganic PoJi/SK^p/m/es.— Although sulphur does not 
■ readily act on organic substances below 160°, yet, in the pri'sonce nf 
sodium sulphide, action takes place at a much lower temperature. It 
is therefore probable that the polysiilphides are close y related to 
thiozone The results of work not yet published show lhat the alkali 
metals behave towards sulphur like rubidium towards oxygen (compare 
K WI. and Kothner, Abstr., .1807 ii 06) ; -t . padW 
disulphide, KaS„ correspouds with the brown ^o^uio, KhO., tins 

disulphide may be represented as a thiozonate, 

as an additive product of the monosulphido wiih thiozone. Such 

‘thiozonates are among the he.st '' 

alkali metals; thus, ilhttger has shown (Ahsl ., 18b4, l.SO) that 
alkali thiozonates containing varying, ye definite, amount.s of water 
m-Tstallise from solmions of polysulphi.les coutoimng umre or less 
sulphur; further, the various polysnlphides. Na >a,,ft,. Vi,,* ; (com- 
pare Bloxam, Trans., lOt-b. 77, Toll), when heated at Soil , yield t e 
Uiiozouate, Xa.8, The fact tluit pure sulphur dyes are iormec by 
,Ptin„ on auiino-phenols with an alcoholic solutimi of sodmm 
thozonate, mav be ‘explained by assuming Hut the ihiozonate partly 
i Zciates wlum its alcoholic solution is warmed, y.eh .ng thiozore 
" - ■ ^ „hirh, ill the nascent state, readily mutes with 


>'a,S, 


Na..'t + S 


"I-”;:”:)';:;"'.! .ii.ii.«»o i-"-'- 

1S79 108), that' the sulphur in ultramarme blue is .pio-ent in ,i 

hun^r s e of combiuataon as in the polysulplnde Na.>, (se m.n 

marine, j ro ‘ , , i ihe three a'.oius 

::r:S.r -uH^ 

::S:::;n£-a,i-;:::!S 

.eail.ly oxuli^ed bark ,.,„lua. sulpl® 

CUmUlrg or MoU-n .suZ/./iur.,- As has heel 
at lliOu-ontiins tl.mzoi.e: m.w this Ml able to 

Pas tlie .■harart.-r of 1 -j: (eoW-- 

bring about p.dymen-atmn of '.loins in the 

thi.s voL, 1 , 99 1 Xow ordinary sulphur i|, (ozone, 

molecule ; cnn.-asiiu-nily, sulphur at IbU 1"“ ' . aitli ainorpho"- 

which imparts to the ma-s its dark colon. to.,< the 
sulphur, (S,)r, which renders U.o salphnr/«^‘* 

ConriMunt ot rnh/o'cric lurm-, oj 'A.yg«o 
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as 8^, it improbable that oxygen might also exist in the 

pols-mensed form, Og. Ladenbiirg and I,ehraann (Alistr 1906 ii 
509 ) appear to have obtained evidence of the existence of a hh’hly 
polymerised form of oxygen, but Warburg and Leithiiuser (Abltr 
1907, ii, 342) have thrown doubt on their results. However, it is not 
isnprobable that the octa-sulphates described by Weber (Ab.str., 1885, 

1211 contain the eight-mernbered ring : V ^ 9 

' ^ 0-0-0-U’ 

Weary of Vulcanised Oaoiclc/touc.~Ia the vuleanisation of caoutchouc, 
it i.s probable that the sulphur liberates thiozone, wUicli forms .i 
thiozouide, and that the viscid, aiuorphous form of .sulpimr, (H 
produced simultaneously, forms a serai-solid .solution witli the 
c'lioutchouc, svhich has a similar eon.stitution to the viscid, amorphous 
form of .sulphur, being a polymeri.sed form of a dimethylco/cfooctadiene 
(compare Harries, loc. cii.). \ ulcani.sed caoutchouc i.s ti “ 


- , „,ris a semi- 

solid solution of polymerisecl sulphur, in polymerised dimethvl- 

ci/c/oocta<liene,"(OgHj„Me.^)x, and its thiozoniile. Kbonite is probably a 

-^1 s- 4 1,1 Aunn Til li /if iTO rtnt./aluTiii* TV' ir /*! 


polytliiozonide of caoutchouc. 


W. H, G, 


Selenium and Iodine. fliovAx.M Pki.i.in'i .and S. PicDm.v.t (Atti 
U. Acmd. Lincei, 1908, [v]. 17, ii, 7.s_8)), — l',,(,m a .study of the 
mfiltieg-point curve for mixtures of .selenium and iodine, tlie authors 
coiudude tliat these elements forui no compouii'l and no mi.xeil crv.stiils 
except within very narrow liinit.s. 'I'he eutectic mi.xture melt; at 5S ’’ 
iicd coiTe.spoiids almo.st e.xacily witli the .siippoMsl eoiiij.,omid. So ,1 
The identic.al product.; obtained in varioii.s wav.s liy Schneider (Poyy. 
A'lmikii, 1806, 129, 627) must lie regarded as n)i.xture.s of detinite 
composition. '^1 


Elecjtrolytic Formation of Selenic Acid from Lead 
Selenate. Pk.s.nk Crr.KY .\ 1 .\tiii;hs (./. Aoof. Cheut.Snc., UhIs, 30, 
1374 Id, 8). — A study has been made ot the hest eniulitions for con- 
felting lead .selenate into lead and .selenic acid by electrolvsi.s, The 
lead selenate i.s pl.ueil in a plaiininn dish, whii h serves as the cathode, 
and, a coil of platinmn wire is used a.s tlie anode. .8. .me iv..inction 
products of selenic acid are formeil during the proee-s. hut these arc 
lu^soliible and can be removed by liltratioii. The best eiheiencv yield, 
N'e. was obtained at the ordinary lemperatuie, with a low euiunt 
density at the cathode and a thin layer of lead soh n.ate. The ia st cun ent 
yield, 13 was obtained at 85-', with a low current density and a laiue 
amount of lead selenate on the cathode. ,Sel. iiie acid is only pro.iiicid 
in small ijuatilttic.; Irom lead selenate in coiit.ict with the anode. 

K. (1. 


Structural Isomerism. Preparation of A.svmmetric 

sel^enites.^ Tnuit M,uiixo (.11/7 1!. Accad. I.mc-i. I'joS. i vh 17. 

'"mry. I;iii8, 50, lull - 16" If liie 

!• ,. fiulj'ihnrous acid (tiiis vo!,. ii, luni In Itl 

so euioijtf acid, it should I>e possible to ooiain a.'Vmiih ti io 

‘pm-tion, the action of selenams acid on lead 
-.c ,i.s leen studied, lu this way, hcsiele.s ordinaiy lead seanite. 

tol. xciv. ii, 
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a mil Pb,Se., 0 -, bas been obtained as a sulphur-yellow, ciys,talliue 
powder. When treated with potassium carbonate solution, tlu.s salt 
yields 1 mol. of lead peroxide aod 1 mol. of lead oxide per mol., whiUt, 
the addition of dilute nitric acid to a solution of the salt in 15^^ 
sodium hydroxide solution precipitates the sesquioxide, thus: 
Pb Se,0- = Pbj03-t2Se02. When heated at 200 , the yellow salt 
, oradually changes into a white isomeride, exhibiting different reactiouf 
’ from the yellow form; for example, it d(«s not yield lead pcroxiJe 
when boiled with alkali carbonate solutions. V\ ben heated at 

qO 50 ° with dilute sulphuric acid and potas.sium pcrmanoatiate, the 

white isomeride absorbs 1 atom of oxygen per inol.; under the same 
conditions, the yellow form is stable, but after long heating to 8U it 
absorbs 2 atoms of oxygen per luolecide. 

On the basis of these results, the author proposes the cou.stitiitioiis ; 


Pb-O-SeO, 

®"^Pb-0-SeO., 

Yellow I'oritt. 


and 


Pb-O-SeO 

^Pb-O'SeO.-^ 

^Vllite form. 


T'ho author rcgard.s these results as lending further support to the 
stnu'tural formula Pb<|^ for lead peroxide. T. H. P. 


Solutions of Metals in Non-metallic Solvents. Ill, Ap- 
carent Molecular Weight of Sodium Dissolved in Liquid 
Ammonia. L'lnMaEs A. Kii.us (/. dm«t .vo^ 

1 1 U 7 — l''li) Compare Abstr., lUOi . 11, O.).); this vol.,11, 4 Sb).-A study 
of the molecular weight of sodium and [xitas.siuni 111 liquid ammonia was 
,oadc bv Joannis (Abstr.. 18 W, ii, 115 ; 1006 , ii, 1 « 1 | by detominirg 
the ebalige in tlie vapour pressure of the soKent 011 additicn of a 
known quantity of the metal. trank bn ami Kraus (Als-tr Sffi n. 
•'ll-’) deicrmincd the molecular weight of sodmiu .ind lithmm 111 
■‘nruioiiia by tl.e bo.ling-poiut nictbod.and obtaiiicd results lor .soJmui 
winch were lower lhau tho.so of do.uiiiis. the results of I'riuikhii 
•aid Kiiu. arc rcg.irdcd as the more trust worthy, as the solutiou 
e oloved were Ic^ eoneent rated. Tl.e present inveSligatiou was 
umier'laken with the objeet of determining the liudeeular weight ot 

..ritllnm ill 'till more dilute sidutiou^- 

■v method ba.- been .levised for measuring the change,- of 

..rriiiie of liquid ammonm on the addition of Mulium, winch g . 

le-uUsof an accuraev will.in at, out I", when tl.e lota, 

’"The 

sodium Isas low .m --i, aim in , rated -ollltlOlla 

telA- is prol.ab!y even lower. in “q tin llaoul.'s 

the pri ssiiie change is smaller than would tlu.t 

law. The foim ol tin- coin|.lele ,■ ,i.n.arale into 

this deviation is due to a teiideney ^ socliuB' 
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It has been shown previously (Abstr, 1907. ii, 936) that separation 
takes place in this region at lower temperatures. Eaoult’s law 
eamiot therefore be applied to solutions of greater concentration than 

K. G. 


Solutions of Metals in Non-metallic Solvents. IV • 
Material Effects accompanying the Passage of an Electric 
Current through Solutions of Metals in Liquid Ammonia 
Migration Experiments. Cuakles A. Kkaus (J Amtr Che, a 
1908, 30, 1323-1344. Compare Ab.str., 1907, .i, 933 this vol 
ii, 4Sb, and preceding abstract).-In the first paper of this series, it 
was .suggested that the electrical conductivity of metals is due to 
iomsation. In this connexion, a study has now been made of the 
(jue.dion as to whether the transport of matter accompanies the 
cuneiit through solutions of metals m liquid ammonia, and quantitative 
migration experiments have been carried out with solutions of sodium 
8uch solutions are well adapted for the purpo.se, since they possess a 
characteristic blue colour, which renders couceutratiou chances visible 
in solutions as dilute as .V/40,000. It has been found that the liquid 
at the surface of the anode hecome.s colourle.ss, whilst at the cathode 
the colo ir becomes more intense. K.vperiment.s have also been made 
with solutions of potassium in i,ota>.-amide di.>, ■solved in liquid 
ammonia. In this case, it has been found that the blue colour travels 
towards the anode, whence it might be concluded that the metal in the 
solution travels in this direction. It has already hoen shown, however 
that the metal travels in the .lireotion of the positive current, and the 
direction of movement of the colour is not therefore duo to a 
movement of the metal in this direction, but is due to interaction 
between the negative metal amous and potassauinie, whereby free 
metal is reversibly jiroducoii. ^ 

Irom the results of the.se evperiiuents, it i.s concluded that the 
process of conduction in solutions of metal.s i.s ionic. The metal 
constitutes the positive ion, and is identical with the po.sitive ion of a 
salt of the metal dis.solved in ammonia. The negative ion consists of 
an eectron surrounded by molecules of the solvent, and is in 
equilibnuin with ammonia according to the equation : = 

< This electron is also in equilibrium with the metal eatiou 

and the neutral metal atoms, thu.- M= +e-=.Mc, where M- is the 
cation and Me the neutral atom. p; q 


Oxidation ofthe Ammonia in Ammonium Persulphate. Maiiio 

Absq imr 38. ii, lu-'.'u. t'ompa.e 

ainiiiimi'i Kxj)enments nmde by livatiug solutions of 

of amiiiurn’" "b'', and otP .show that the ammonia 

tioiis whlr.n™ '’‘“y undergo marked oxidation even in solii- 

niore niH migiu.ally neutral or almost .seq and luH'onie iiioie and 

derad aeid liboiatcd ; this oxidation is ren- 

I'ydro.xide ; - ^' '®®™'"'*"""*' -iddition of sodium 

a 11 increiisiiig proportions to tho {loi^uIplKUt* solutiou vaults 
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the oxidation 61*51 to diminish to a minimum .and then to inereasp 
indefinitely. 

When no alkali is present, there seems to be a true oxidation of tbe 
ammonium ions, resulting in the formation of nitric acid in the solution 
Corresponding with this oxidation, the amount of oxygen evolvoil 
less than tlie theoretical quantity. When tho decomposition takes 
place in presence of alkali, the reactions become more complicated- 
there may then be oxidation in the liquid phase and also in the gaseous 
pdiase, especially at the surface of the separation of liquid and gas 
where the ammonia may be oxtdftod directly by part of the oxygen 
evolved. The courses of these two reactions would depend on the 
concentrations of the ammonia in tlie two phase.s ; in general 
oxidation takes jdace more readily and more rapidly in the liijuit 
phase. 

The oxidation is diminished in .ab.soluto amount by lowering the 
temperature, and is augiiieiited by iiiereasiiig the concentration of the 
peissulphate. T. H. P. 

Combination of Nitrogen with Calcium Carbide, 61x0 
Pol.L.wi I (/eiVsr/i. Klyktrocheiii., IhCS. 14, u65 — DCd), — Fotiissium 
c.nbonato accelerates tin* coiiildnation of nitrogen and calciinn carbide: 
tlie rate of coiublimtiun is greatest when tlie mixture conlaiirs 1 , of 
potas.sium carimnate. 1 iicioase of piessuie also accelerates the reactioD, 
Imt tlie aceeleration practically reaches a limit at 2 iituiosplieres, 
further inciea.so ol pressiiie having little ellevt. I iidor the most 
favour ilde coiulitioiis, the conversion is eomplele in one hour at OOdt 

T. }]. 


Preparation of Nitrides from Metallic Oxides or Salta with 
the Aid of Atmeaspberic Nitrogen. Wii.iiki.m Hoiuiiers and 
KkIc H IIK.CK 1 1 ) 11 . P. A metal eapahle of combining with 

niiroL'vn is used in the f*u'ui of a fiisilde salt, cl* of its oxide iiiixrd 
with 'a fusible lluoride. The ano.le eompai t laenl resPiiiMie a gas- 
hold. -r diiipiiig iii'o a layer of some fusible metal eapahle of foimiiig 
■1 fusible .illov with tin- im lal of the .salt or oxid.-. The tu-c-i met.dhf 
salt or mixture of oxi.lo ami tiuoride is placed within the iiiveited 
anode cempartineiit and above the layer of fu.-ed niet.il. liie anu.es 
aio .■onnos.'d of some refraeloiv material, wlolst tho laver of fused 
melal foiius the- ca’hode. dll c-lcct rolvsis, the metal capable of com- 
bining with nitrogen is .s.-t fn-e at tho fn-ilde cathmic and alloys witli 

it 'tmI t hiir nmlt-r t Ik* aiiO'li* conipartmeiit. 

'Arrived at the outer parts of the cathode vessel, >- 1 ^ ^ 61 oy mee s a 
cuircnl of niirog.-n, with which the liberated moUil cu.ubmes, foimm, 
a nitri.h' winch can be remove,! when necessary. 

In pro,. . ring magnosmiu nitride, t ho eat ho, ie vessel “ 

xine, an,rtii.. .anode liq.iid consists of a mixture ot ir.agnw-r 

lilkuli tl it< ii'I'W. . ■'„iir,v4 'ffith 

On pas-ing the ciiirent. I ho liberated magiK'simn " ^ 
the /Uh,-, ami sul)sis|Ue-ntly e.iiiildiies with the mliogcn jj 

tbe fii.-e-l lnt-t:il. 
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Preparation of Alloys of Metals which ^Form Nitrides, 
jjiiCR BrCK (MelallurgWy 1908, 5, !>()i — 521). — The conditions have 
studied for the electrolytic preparation of alloy.s, especially of 
,(Tne.riuni, capable of yielding ammonia on treatment with nitrogen 
atid subsequent decomposition of the nitride by steam. Tin or lead 
jojiY he used as the cathoile metal. When the eutectic mixture of 
sodium and potassium (luoriile.s (m. p. 702 ) i.s used as the flux,’ 
iij.ii'nesium oxide is readily dissolved, an addition of 10^, lowering 
themin' P- C77°, but, on eleetjolysis, only alkali metals are set free. 

Y mixture of calcium and ma^esiuui fluorides also dissolves 
I'niigassbim oxide, and gives good re.siiU.s when the cathode metal is 
a,o'itatc<l. Tbe eutectic jxiint of calcium and m.agne.sium fluoride lie.? 
at 545 ’ and 48% C.'» b' 2 ; mixed crystals are not formed. Barium and 
strontium fluorides, on the other hand, form only mixed cryst.al.s, 
ki.xtiues of barium fluoride with the c.alcium-magnesinm fluoride 
eutectic give a curve having a marked eutectic point at 790 ’. By the 
addition of magnesium oxide to this ini.xture, the melting point i,s lirst 
depres.‘ed .slightly, further ailditions raising it coB.siJerably. This 
mixture gives the best re.sult-s, the magne.«iutn oxide being added 
giaJually, but owing to its high density, a part of the magnesium rises 
to the surface and i.s burnt. 

If chlorides are used in.stead of the fluoride-oxide mixture, caruallite 
gire.s the be.st result.s. C, H. D. 

Acid Phosphates. Nicoi..t PAUR.tvA.xo and .\Lr )0 ,Mieli (Atii R. 
icemi. Lincei, 1908, [v], 17 , ii, ;hl — 4i),— The authors have prepared 
the three acid pho.sphate.s : NalloPi^.HjPO^ ; KH,PO^.HjPO, (com- 
pare Staudenmaier, Abstr., 1891, ii, 137;. and (NH,)!! .POjiHjPU,, of 
which they have determincil the .solubility in phosplioric acid and tlie 
behaviour toward.s vvater. The phosp,hoi-ie acid n-sed, m. p. 40' 6^, wa.s 
specially purified amt freed from iiy<' 0 ]ihos[)lioric acid. 

The sodiniu salt, NaH.jPOt.IlsPO,, forms rosettes of long needles or 
small prism.s, m. p. 126— 127 h The freezing-point curve of iu aqueous 
solution has three branches, corre.spornling with the separation of ice, 
FalijPOj, and NaH.,PO,,H 5 pO| rc.s|iectively. 

The pota-Seium .salt, K tl.,PO,,H,(P(tj. for which Staudenmaier 
{he. cH.) gave in. p, 127^, melts onlv partly at 127’5^, forming a 
liquid solution of KII.l’O, in H.P(f,, wliiist part of the Kll.,PO^ 
remains in the .solid state; aqKli .PO^.Hjl'O^] — ^ [.rHjPUj -t- 
yKH.jPOJ + [r - 3 (]KII.,P 0 ^ : at 139’^. the whole of the KU.,Ptl^ 
dhs-solves. The freezing-jxtint ciiive of its aqueous .solutions has two 
branches, corresponding with the .separation of ice and KH.,FO^ 
respectively. 

The ammmiinm salt, (NH,)ll,,P()^,irPt',. forms shining, deliquesi-ent 
needles, and, on heating, beh.’.vos like the piotassium .salt ; at 77 — 78’, 
it undergoes partial fusion, forming a .solution of in 

ti'getlier with solid (Ti 11,) M„l:’<.t,, wliilst at 118’ perfect solution 
occurs. Its <uu ve of solubility in phosphoric :icid lias two bi anclios 
tneeting at 78°, which is the transformation point of the salt ; one 
ranch correspond.s with tho separation of ("N ll,)H..PO,,li 2 Pt% and 
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the other with that of 
decomposes rapidly. 


In contact with w.iter it 
T. 1[. p. 


Polyphosphates. Nicoi.a PAiinAVANo and G. Calcao.mi (Ath/!. 
Accad %>cei, 190$, [v], 17, i, 731 - 738 ).-Tho var.ous 
noWphosphates can be considered theoretic,alIy as formed l,y the 
Lion of pyrophosphate and metaphosphate m vanons rnTportions; 

thus the salt Na, P.,0, „ is N.a.P./), +\aP 03 . the salt Na,,P,o,, i, 
\a P 0 + ‘>NaPO an<l .so on. The authors have accordingly studied 
the' freezinc-point curve of mixdhres of sodium pyrophosphate imd 
metanhosphate in various proportions as well as the curve oht.ained 
rvith the corresponding potassium salts. Both curves consist of l.o 
continuous branches meeting at a eutectic point ; the shape of the 
curves indicates the non-existence of any compounds of metaplio.splmte 
and pyrophosphate, so that the various polyphosphates which liave 
been described are probably mere mixtures of the two salts^^^ 

Action of Phosphoric Acid on Silicic Acid and Silioats 
Glass K \RI Hi TTSKit (/?et7scA. «imrj. ( hfin., 1.108, 50. .lh. .-2H, 
SmiL-e mLus and Meusser, Abstr., 1005. ii. 316).-When hnely 
powdered silica is boated in a q«artz_ vessel with excess of meta- 
nho.sphmic acid, a clear solution is at hrst amed, from which, on 
^ctLied heating, sihcyl phospli^e. Lii: 

minute crystals (Hautefomllo and Margottet. Absti,, S'o oS 
Tl.e same compound is obtained hy he.at.ng silicon chlonde iv.tli 

''' Silk'vr'phosphatc is. not decomposed by boiling ivater, hiit on 
heating strong-, it loses part of the phosphoric oxide and loniu 
ui.orphous prod, -lets, wlilch arc dccomi.osod hy wa or 1 he coinpound 
itself has also heel, ohtaiiied in an amorphous hydrated form fiMiii it. 
solution in metaphosphorie acid, and tins moditication is heing fiiitlier 

"’'rhcLLon of phosphoric .acid on the .silicates found in glass b.is 
hcc, investigated L, most cases, silicvl phosphate -d^ie apk, la . 

.• „ -vf 

cm be sublimed in gla.ss vessels without affcrtiiig them. 

Silicic Acids obtained by T^berni^. 

IlLLaiciLichlsLitaiiicd by TsclammaUJ^,^. 19^, ii. 

.inuMing natural silicate.s wuli hydro.-l.loru .acid. 

bai.-d .. 1 , the . hauges which are oh.scrved in tlic - ^ 
hv the hyilrogcls wli.-n tl.o propor on ^ 

,,ttain.-,l c-rtaiu values. Accor.htig 0 '^,,4' t,',,,.- llv coiiib.ned 
hesupposcl t., .lilTercntiate between t''.*’ (to- 

„;'hani.-ally-l,eld -‘‘‘V "^LtioL oi 
ae.liiction ..f formiilie for the vaiious pi j, absorptm" 

The hydrogels obtained from the silicates aie colloi.l.. 
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zx'fc;"* »■. ■‘*,r « »» -t 

„ ,ta b«eM a... b, 

H. M. D. 


' Dissociation of Molten Silicates tt 

nfnnaish 1908 20 607 6U f< DOKLTEn 

^ pW- Lompare this vol,, ii 178). —The 

',I:,l.ritb, .I.J dtopbiJ. i„ thTmiZd^'S™",! SlZS 

',iSXzr;zsS3rdr;;,“ 

of parallelopiped shape, 2J-25 mm. Iodi^and°l sa'cm 
which the electrodes are fixed a.s in hi.s former evne?;' ° 
at the ends of the vessel The troufh i.s filled wiiTthe powdm-ed 
nhcate .end the oonduct.vrty measured at temperatures up to tC at 
which the silicate , sinters and f«se.s. lioth direct and alfe TOtint 
cirrents h.tve been employed but mea.surement.s by theformer ate on”y 
of secondary importance, and do not .,<Tee with^he values obtaLed 
with an alternating current, except in the c.ise of auvite 
Experiments, mainly of a qualitative n.uure to ^ascertain rvhether 
pohmsa lon occurs in the aolul as well .as in tl,e liquid state, indicate hat 

such a phenomenon is not manifeest in rry.stalline silicate u, tes the 

ntieous moiiihcation is also present ; only in the neighbourho 1 S L 

iw« i4-; .sb,b. .b,.d,h..'“ Si; sssrir,;: 

tiU eons state, shows polari.sation at 3tl0', a„,l witli stronv raireuts 

:uZhir '■p"™*" ^ s 

from v.au’t llotfs equation ; (/log.r ,f !>ri ji, 

Dr68sion • Intr M’ «• '/' i i- • • 7 t/ 1> i-l611\(?Q 

ron o * /f piwal of tlie alcsoluto temu., T (i- and ( ' hein^ 

h'lmula only W rf' 'V""'' "!><’«' tint tlie 

uu oiii) hol.h for te.u|ietaturos removed from the lu n 

p«-t:uientat4, i, rt , “■ siows a marked 

t>«t SLp::;V “uduc- 

‘'■'■veis exhibiterX^M ‘’"’i roimdiug of the 

form. f.ree,.e*7 ' ‘“‘t, tho vitreous 

“'0 in. i.g mt dl r . below the m, p. up 

^'ivity of tije'lfnnH *-***i<^:i^ fiul the otlier. iv|uv>(.‘uting the enniliic- 

• -o«*i 


or into tho <-l>^‘'>gotn conductivity when p.assiug into 
“f the investigation IT''*’ ""* ““et important result 

'Hest'on. The paper concludes with theoretical discussions 
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of the precetling 
anJ (lissnoiation. 


fact and of the relation between crystalline strurUne 
' C. K, 


Search for Possible New Members of the Inactive Series of 
Gases. Sir Wii.i.iam Kamsay (/Voc. Koy. Soc., 19(18, 81, ,|, 
178—180, Compare following abstract), — .V.s (he perioilic 
would appear to indicate the existence of two or tlireo element „( ufo 
helium moup hewicr than xenon, the heavier portions of the 
the fractional dislillalion of ISO tons of lupiid air, were inveui-Ue.l 
bv Moore the. cil .) ; no po.sitivc result was obtained, and it is pvoiiubli. 
that higher members cither do not exist in the atmosphere or that they 
disintegrate during tho process of separation. 

It is .suiTiiested th.it tho emanations from radium, thovinm, anil 
actinium niav be the missing inactive elements. Some support is knt 
to this view 'by the fart that the atomic weight of radium ^cmiination 
(deduced from dilTiision experiments) appears to bo about 172, so that 
it would lit. into the vacant space below neon. The most recent e.w 
perinicms, however, imlicatc that the atomic weight of the emauation 
mav be over 2(hh which would bring it into the same horizomal 
period as radium, timrium. and uranium. Nothing very detinite is 
known as to the respective atomic wciglits of tho ilionum and actinium 
emamiiions. *-'• 


Heavy Coiwtituonts of the Atmosphere. llicn.Mm B. .Moore 
(I'roc !h’/ So.-.. I'.IOS. 81..t. I'do 2(h)). -'n,e lieavy gases from about 
TdOtous'of Iniuid air have Iweii examined for tho pre.seiiee of gims 

luavii-r than xcmui. with imgative results. 

[n t Hf iii 't tiH'Mt . ilio ho-ivy i o>i<iiu‘s iroin 1 J toi\s ot ]i(]uid an* 

were inmieHscd in Inpiid oxygen, .\fler most of the oxygen iiaj 
ev ipora'cd. tim remainder was removed by means of melted piiosphorus, 
.ai'd the nitr.wen and other impuril ies were aim removed hy moans oi 
'the aiMirotirian. regents. Tho residue (alioiit tl litres of inactive gas) 
w tl vn fnm-onit.d, but the liual fraction w.m not heavier thiin 
xenon 'and liic sm-clrum alTorded no evidence of tlie presence at a nev 
’,-1 'file witer with whi.li the gas had been m cer.turt ms 

biy'i d and tho -as given edT added to the mam hulk betuie 


l„' a end experiment, the residues from KKi toms ot liqui an 
were wermd up hv a modilied method, in winch the gi-c.s did not 
come mto contact 'with mm-ii water 1ml 

in 'I 's Ci-e .1-0 Tim method- Ol fraetumatiou emplojcd ,iie lulh 


'lilt- 

tXiiiniM'' i to 


and lime iisi-d to extract the niuogoii mie 
pu-sihle re.ietioii pioduels, witluiegat ivc Kou S 


cNi-w Renct.on Produ^.o^^ o yy ^ 

,/;„/( ,so-. helj.. l.ht.N ^2 ran 

ary to previous st.Uements, '' ' 

. lap.dly and e..-lly prepared by (Im ‘“"■'y.yj, „.up oi 

nlitions, of 1 X 110111111 earboiiato and .sodium ■ ■ , 
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sodium metuAilicato is heated with chalk, the mass is then dried 
a moderate temperature and lixiviated with w^Ptor to remove the 
sodium carbonate. The polys.licate, 3Si0,,Na,0, does not react with 
Ciilciiiui carbonate. ' 

Details are given of an indu.strial process for preparing the 
pet:i.mlicate from sodium sulphate by heating thi.s .salt with charcoal 
and sand. 

The Reciprocal Salt Pair NaCI-K.,S() ■ KCl-Na SO Ebx,s” 
Jo-UCKE ?)%«*«/. Vhem., 1908, 64, .413-356. ^Compare thi.s 

vol., II, 608). ihe freezing-point ;in<i tiansformation curves of the 
four binary systems concerned conlriu earlier re.sults IKCl-R' SO ood 
Mi01-Na,SO.„ Ruff and Plato, Al.tr., 1903, ii, 088 IsaCl^Ci 
Kuinakoff and Schemtschusclmy, Abstr., 1906, ii, 443 ■ K SO -Xo SO ’ 
Muken, Abstr., 1007 ii, 611). Tl.e formation of a compound ofsoaium 
and potassium sulphates in the .solid .state, assumed by Nacken 
is not ooiifiriiied. ^ ’ 

I'lie results are recorded in a space model, the ba.se of which 
is a .square representing the proportions of the four salts present and 
the ordinates are the temperatures of solidification. Two classes of 
mixed crystals are formed, and a minimum freezing point is found at 
theconqio.sition (Na,)^3(K.j)5.(Cl,),,,(.SO|)j|. C. H. D. 

The Silver Hydrogel in Photographic Films. Lfrpo-CKtMER 
{Zeilscli. Chem. lad. Kolloi'k,' l9o8, s, 3;3_ nitrate 

I.S reduced by pyrogallol and sodium carhormte to a black tiiiidv 
divided silver, wliich is quickly lileaciiod bv meiciuic chloride whereas 
pyrogallol alone gives a liglit coloured, coarse-grained precipitate 
to which mercuric chloride give.-, a dark colour. I author has tried 
many other reduemg agents. In geneial, lerludion in presence 
of a solvent of the silver salts, such as .sodium sulphite, thiosulphate 
or thiocyanate, or ammonia, tends to give the light-coloured .silver’ 
whilst any circumstance wluch tends to prevent tlie coalescenee of the 
reduced silver, for example, reduction of an imsoluble silver salt or 
euc osiire of the salt in a gelatin film, yields the dark-coloured 
luodihcation. The silver hydrogel of the photographic tllm is the dark- 
coloured form. t.'ollodion doe.s not hinder the coalescence of the 
silver particles to nearly the s.ame extout as gelatin. 'p, £ 

Decomposition of Certain Salts of Silver. Angelo Anoeh 
and (auEiiiuEKO^ilAHCiiETTi {Atti It. .{ocad. Liacei. lytiS, [v|, 17 
p bJj— 697).— ViTieroas the sodium salt of nitrohvdroxylamic acid 
decomposes into .sodium nitrite and hypouitrite. tliu.-c : •4Xat)X;NO.,Xa = 

xide.and silver according to the eqii.atiou : Aut)X:NO,.4g = NO,\- -I- 
‘‘'■■‘t- tl'u group NtlAg is llrst'edmiinatld and 
snl„l , 1 ■■^treiigtlicne.l by tin- fact liiat benzeiie- 

sulphin'ic'^ac-T*' acid, which is decomposed hy alkalis into beuzeue- 
reaailvfmm 'T' Itypoa'lnte, gives an iinstahle silver salt, which 
d toims silver siilphinate, iiiiric oxide, and silver • 

DAg-SO(C,jll,);XOAg =-- f,ll--80.,Ag + NO -i- Ag. 
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Pernitrosocamphor gives a yellow silver derivative, which soon 
blackens, owing to 'the formation of silver and a substance, 
which melts at 168“; the change occurring is: 20,,H,.OjX Ac = 
2C,„H„0,^2 + Ag2- W. A. J), 

Crystallisation of the Alkaline-earth Oxides, especially of 
Calcium Oxide, from their Nitrates. Gottfried 
(Zeilsch. (inorg. Chem.. 1908, 59, 248— -370), —When the ciuefullv- 
vuritipil nitrates of c,alcinin, strontium, and barium are lieatel to the 
temreraturo of decomposition, the corresponding oxides separate oiit in 
the form of regular cubes. C.ilcium and strontium oxides yield n ell- 
developed macroscopic crystals. The formation of the calcium oxide 
crystals is greatly facilitated by the addition of 0’25';,; to O G'’,'. of 
calcium hydroxide to the molten nitrate. 

The autiior’s very mimeious experiments lead to the conclu.iion 
that the usual precautions adopted for the production of well. developed 
crystals (the use of large quantities of material, slow cooling, and 
freedom from mechanical disturbance) are not the only important 
factors of importance. A study of the crystallo-genetic pecr.liaritie- is 
essential. If- D- 


Relation of Changes of Solubility of Calcium Sulphate and 
its Rate of Hydration. TAl't Rohlaxd {ZeiUch. Kleklrothem., 1908, 

,j. 2 | 4'JO)._._The effect of twenty-two substances on the rate 

of ’livdratiou of gypsum i.s tried. Tho-o wliicti increase the solubility 
of the vyp.sum in water, also increase its r.ato of hydration, and vice 
vcrsfi, "ilie same substance may have opposite effects, for examiile, 
wpsum is le.s.s soluble in dilute solutions of sodium, ammonium, and 
m-ivnesium sulphates than it is in water, whereas it is more soluble 
iu.rtroiig solutions. Hydr.ation is letarded by dilute .sohuwus and 
aecoler.at'cd liy strong ones. ' - I- 


Preparation of Colloidal Amorphous Forms of Crystalline 
and Soluble Salts of the Alkaline earth Metals. 1'. 1. vos 
Wmmaks (/.eU,ch. Ind. KulloiU, 1908, 3, 89 91).-(...lMmoas 

nrocipitates are obtained in gem-r.d by rapid sepu'atioli nl a .-uustimce 
from a snliition in wliirli it is very sp.aringly soluble, lligli viscostv 
„r the solvent is also favourable. The thiocyanate o , an alkali or 
alkaline earth metal is dissolved in a mixture 
ether, and mixed with a similar solution of an and. In “ 

following sails have iKmn ohtaimsl in the gelatinous form |. 
sodium, amiiiotiium, calcium, stroiitiiiiii, am ui i ^ ] 

,„.omi.les. and nitrates, and the sulphates of I'f 
,„„„o„i„in. The sulphates and phosphates of ' ^ 
metal- are obtained in the gelatinou.s form from .-olulio ^ ., 

thf lowf'i’ ;ili[tiiril it* :ilc‘<))w>ls. 

Isomorphism of Calcium 

g\. S. ( UU. , ' , been 

fre.zi.g IxMnl .urvo fnr llu- .y.toin 

obtained by observations on mixtures containing , 
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„f the two silicates Calcium silicate melts at 1512^; manganese 
filicate at 1218 . The temperatures corresponding *ith the commence- 
,„ent of crystallisation and with complete solidification are given for 
^ scries of mixtures. The minimum temperature of 1180^ corresponds 
a mixture containing 1 2-8 molecular % of calcium silicate 

From the nature of the freezing-point diagram, the conciii.sion is 
drawn that the two silicate.s form a complete serie.s of mixed crystals 
and that wollastonite and rodonite are isomorphou.s. Since rhodonite' 
i,< triclinic, the existence of a polymorphic, monoclinic modification 
must he assumed in onler to explain the formation of the monoclinic 
, series of mixed crynstats, with which the mineral bustamite is to be 
identified. 

.Measurements of the density' and liardne.ss of mixtures containing 
various proportions of the two silicates have been made, 'vhich show 
thill the.sfl properties vary continuously with the composition. The 
curve representing the hardness as a function of the composition 
eshihils a maximum for a mixture containing lo’'’.!, manganese .“illcate. 
The density of wollastonite is 2-;>iy, and th.at of rhodonite 3-:350. 

H. M. D. 

Action of Soluble on Insoluble Substances. Willum 
OnCHSSF.R PE OoN'iXCK and L. Aiiz.sliek {Bull. Acad. roy. JSelg., 
1908, .077—578. Compare .Xbstr., 1 !)m 7, ii, 932).— When 
biU'iuiii sulphate (1 mol.) is heated at 100’ for 620 hour.s with 
iiiethylamine hydrochloride (2 mols.) in aqueous .=olution, a partial 
double decomposition ensues. A similar result was also obtained in 
the case of barium sulphate (1 mol.) and .an aqueous solution of 
liota.ssium chloride (2 mobs.) at the end of live months, heated at 
90—95’ during two-lifths of the period. 31, x. W. 


Action of Soluble on Insoluble Substances. William Oecilssf.r 
ni: Co.M.vt'K and L. Ahzaliku (A’mV. roy. 1S)08, G07— 60s). 
— Pure strontium carbonate, shaken with a concentrated solution of 
pot.a>.sium chloride gives, in four months, a solution comaiiiin<» 
strontium chloride. E H 


Microscopic Study of Mortar. Gixo Gallo (Oacutta, 1908, 
38, 11 , 14-2—156. Compare Stern, this rol.. ii, .980),— OlicroscnpiJ 
study of the changes occiirring in a mortar .shows that the absorption 
of carbon dioxide by the calcium hydroxide pro.sent is intimately 
related to the presence of avater, and, .since the calcium carbonate 
toi-med is distinctly cry.slalline, it is concluded tliat both the lime 
and tlie carbon dioxide must he in solution before the reaction takes 
place A mortar prepared with a deficit of water lacks solidity and 
as low re.sisting properties, owing to the fact that the calcium 
raijonate formed under these conditions forms a coarse net-work; 
sum Hi defects are oh.servable in mortar made with coarse sand, the 
ca cium carbonate deposited in the large interstices not adheriiii; to all 
tlic neighbmiring sand granules. 

mo ^’iPifised by the presence of magnesia in a 

. ai IS explained by the slight solubility of the magnesia in the 



844 


ABSTEACTS OF CHEMICAL PAPERS. 


water present and by the slow absorption of carbon dioxide l,y the 

solution formed. t ^ , 

When the water is completely eliminated from a mortar, chemical 
action ceases and in the interior of old mortars m which the car! .on 
dioxide could not reach tho lime before the w.ater evaporated com 
pletely, free lime is found. 1. 11. P. 

' Microscopic Study of Mortar and PozzuoUna. (!ino G.u.io 
(Ga-elta 11)08, 38, ii, 15 G— dOi).— The author reviews hriclly 
previous work on pozziiolana and its value as .a hydraulic mortar. 
His own experiments on the setting of mortars prepared from 
pozzuolaiia were made witli the mieroscope (see t.reced.ng abstract), 

\ll the mortars examine'.^ oxhibite<l a (hstinctly crystalline border 
of ealcite which forms immediately the mortar is made, and lias a 
thiekness'of about 0-1 mm. ; when good po/.znolana is employt-J, the 
thickness of this layer does not i-hange appreciably. This calcitic 
roatiim'meveiits wai'er from finding ready access to the iiiievior of 
the mortar, and so hinders the solution and remov.al of the 

The tii'st phenomenon observahlo in the .setting of these mortars 
is the hydration, by means of the lime water, ot tho silica and 
alumina, Whuh swell .so as to till the whole space previously 
occupied bi- air and water, and yield an impermeable mas.s bestowing 
resisUnce 'on the mortar. Then follow.s the for.ij.ation of soluble 
calcium aluminate, winch, in presence of excess of lime and in 
snivrs.aturated solution, depo.sits crystals of the calcimii aluinmate, 
Alt) 'il'tOlOHU. which is stable only m presence of calcium 
hvdrobd!. sol.ition, and is deeotnposed by water ; this crystallisation 
binds togetlmr tho variotts p.irtirles which e.xist as incltmous in the 
crv-tals The limiting surfaces between the lloeciilent portions and the 
si.'accs left l.y these then beoomo the seat of c-ipillary forces, liy means 
of which the silica .attracts the lime into its pores and tints loms 
nodules 111 which the lime gnulually gives up its water of hydra ion 
and crvstallises as calcium inonohydrate, thus uetermmmg complete 
adhesion of tlie variou.s parts, -I'lio more rapidly Uie sWcHmg attains 
it.s maximum and tlie greater the latter, tho mote .sattsiactory will be 

the setting of the mortar. . „ in 

Tito increases in volume of var.ous specimens of po/,/,uol,ma m 
nre ence of calcium hvdroxidc solution have been mca.siircd. It is 
cr^that this increase is rclate.l directly to the amount ot lime 
Jth'orhci: a, Id'.), a, tt ts cons.dccably ...creased by t e 

calcium hydroxide solution from time to time. 1 be ,ct on 

i::;in h:'n,x,de ..iso cu..scs-a,. ...crease i.. .he umoums of aUmua 

and silic.i'wiiicli c.tn be dissolved by dilute umd. 

The value of a poz/uudana for the prep .raliou o 
may be detetuuined by .be 

(compute ll.orms und tlallo, .\bs.r, ‘b't'u ■ • ^ + ' 

of silica and a dissnlved by uealiiig 'Vi ' .oj,” j j,o/.zuahuia, 

soUtlmn on tl.e watcr-batb for hlt«n nu.mtes, 

tlicse amounts ate almosl constant, oven where the m.ae , 
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heen previously treated with dilute acid ; but for inferior materials 
Puch as ashes from Vesuvius and Bassano, previous' di.sgregation with 
hydrochloric acid renders increasing amounts of silica and alumina 
capable of solution in sodium hydroxide solution. T il P 


Liquefaction and Sublimation of Certain Sulphides. 

\V]I,HE 1.11 Biltz {Zeitsch. anorg. C'/wm., I'JO.S, 59, 273- Sgqi The' 

sulpliides, contained in porcelain or magnesia tubes through which a 
ruiTcnt of dry nitrogen was passed, were heated by means of an 
eloctiical resistance furnace. The sublimation or liquefaction was 
ob.scrved by means of a telescope, the temperature being regi.stered 
by a thermo-element or a Wanner pyrometer. The following meUiror 
point.? are recorded: synthetic lead sulphide, 1100°, sublimation 
commencing at 051)°; galena from I'Teiberg, 1112^+2'; ferrous 
sulphide, 1 197° ± 2° ; nickel sulphide, 797°+2°; coljalt ^sulphide, 
>1100. /iiic, cadiuiiiiii, and mercuric sulphides sublime without 
melting. The temperatures at whicli sublimation begins are as 
tallows: zinc blende from Santander, 117S +2'; sy'nthetic zinc 
anlphide in the form of wurtzite, iI85'±C ; cadmium .sulphide, 980°; 
cinnabar and precipitated mercuric sulphide. 140''+ 100 
Stanuoii.s sulphide exhibits two melting points. Its behaviour was 
traced by a study of cooling and heating curves. The lower meltin'' 
point i.s about SfOb and, as the temperature is raised from 1000° to 
1100°, the viscosity of the li.piid increases very quickly, so that at 
the litter temperature the sub.slauce exhilats the properties of a 
solid. At about 1200', liquefaction again takes place. The pheno- 
menon has not yet been explained. pp L)_ 


Compounds of Lead with Nitrous Acid. Aluerto CiitLEsoTTi 
(-■I'fi n. Accad. lincei, IDO.'t, [v], 17, i, 824— 834).— The author 
gives a resume of the various lo.ul nitrites which have been described, 
many of wliieh are probably not individual compounds. 

By mixing equivalent pivp.iitioiis of solutions of le.id chloride and 
silica nitrite saturated al 2b' and coilceiii rating tiie liijuid, tiist by 
freezing and then by evaporation over sulpliuric acid, he iia.s obtaineil 
the hydrate, Pb(XO,,).,.H.;0:(c..mpare l.ang, /,/„■. (7,e«. If ld. 86. SuO). 
and the anhydrous salt, I’l.tNU^) ,. mixed with a Uulo lead oxide and 
eiul nitrate. The electrical conductivity of lead nitrite solutions at 
1 .S as follows : 


'll 12s -i.j y,... 

lor the more concentrated solutions, the conduct ivitv of the nitrite is 
somewliat less than that of the nitrate or chloride’, but, at greater 
Jilu tons the differences are small The value of . is 27'f. 

Mil Tl "'f • for the nitrite. It is 
that ^ Ifreir conduetivitv' and from their intense veltow eoKnir. 
A"(\'o i"'^*”'*** nitrite contain complex anions of tlie type 

Sslii ■ ’ ’ (compare sVbegg and Pick, Abstr., iPOli, ii, 

^ 1. II. P. 


r ~ 111 

A r,3-.l 
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Planimetric Analysis of Alloys and the Structure of 
Phosphor Copper. Alfred K. Humtinctox and Cecil Jr, Dk.sq, 
(Trans. Faraday Soc., 1908, 4, 51 — 58). The method depeinh on 
the measui'ement, by means of a planimeter, of the relative aieas 
occupied by the different constituents on a polished and etched section 
of an alloy. It is applicable to alloys for which two solid constituents 
are visible in the same section, and often also when crystals of a solid 
constituent are surrounded by a eutectic, but is only to be eniployod 
when the alloys .are in a known state of equilibrium. 

In luakinp an observation, the highly luagnitied imago of the section 
is projected on a sheet of paper, the outlines of one of the constituents 
traced with a pencil, and the crystals shaded. A bouudaiy line 
drawn to enclose the pattern to he measured, and the shaded iuen 
measured with the planimeter. The agreement of planiiiietrin and 
ordinary analysis for the alloys of copper and alnminium i.s e.rucllent. 
The chief recommendation of the method is its rapidity. 

When the pattern is very complicated, or made up of many 
small and detached pwrtions, better results are obtained by dividing 
the field into squares, estimating the relative shaded area!., and 
averaging. 

ILevii and Bauer, who have inve.stigated the phosphor-copper aliens 
(Abstr.. IfHiJi, ii, 855), observed that the copper areas determined 
planimetrically were larger than ealciilatioii from the cumposiiioii 
would indicate. The alloys in que.stion (up to 8;,’, pho.sphoriis) cur.drt 
mainlv of copper ei vstals ami a eutectic copper - copper phospliid.e,and 
it is now slimvn that the difference is due to the fact that the ciystids 
of copper gmdually increase in size after snlidific.itioii by witiidrawiiig 
eopi^er from the eutectic surrounding them, so that eaidi ciystal is 
suiToundcd by a clear belt free from copper. The .ueas of these belts 
Inive been iletenninod, and wbcii a corresponding eoneetioii is apijlie.J 
to tleC .areas of the copper cry.'tals, the resall.s of the plaiiiiuciric and 
direst analysis sluiw e.\cellciit agreement. 

The p.ipiir is illustr.etod with photomicrographs. b, s. 


Conatitution of the Copper Zinc-Nickel Alloys, and of the 
Binary Systems Copper Nickel, Copper Zinc, and ^Nickel- 
Zinc. Vn ioii K. T.rt Ki, { M-uMuryie, 5, il bi— ioti, biJ-vtv, 

41;j - IjOp— 'I'lic .-Hilly of the coppcr-iiickel etpiibhiiuiii dinpniu 
c.miplctidv coiilirn.s the results of (bierlh-r and lamina: u istr, 
l','ii7 li, i’tIj. Tlic rc.-ults obtained for the copper /.me sene- ill c 
somewhat from tlm.-e of .sthepherd (Ab.str., 19(11. ii, lio-'). 1 Ijc ^ 

e-meof thccoiiipimndCii./ai, (m. p. 8;i(r) is cstahli.-hcd, lUid tlm 
lim ronii-Mind (.'u Zn, indicated l.y other methods, is ' 

with the thi iiiial iliagraiii. The cmiiiKHiiiiis ( u/ii,, t ii -"c b ?’ 
CiiZii , and fiiZi), described by various aiiliior.s, ccitaiiilv i o ni - ■ 

Tlic alhivs, o-p.Tiaily in the neigliboui bood of 59 Zii, m 

sidcral.h- tciidciicv to liquate. jj 

Tlic nickel zinc alloys (this vo!., ii, Khi ; coinp.m ‘ 

197) have i.ceii more fully investigated. The only 

ni.-cd is NiZim, a highly hrittlo siilmtaiice 

coloration with'diliite nitric acid, t'wing to lus.s ot znu uj , 
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tio„, it was found necessary to complete the diagram above 50% Ni by 

extrapolation from the ternary model. 

Alloys of copper, nickel, and zinc liquate con.siderably, the lower 
portions of the ingots becoming generally richer in nickel. The 
thermal diagram, constructed as a projection on a triangular base, 
represents determinations of 32 dilferent alloys. XeithS a ternary 
compound nor a ternary eutectic point wa.s found. The surface of the 
temperature-concentration model consi.sts of three surfaces, each 
representing the separation of a .series of primary mixed crystals. 
The third ol these, the richest in zinc, is .separated from the second by 
a eutectic line, llie observatiou.s b.avo al.so been plotted in the form of 
vertical .sections tliro.igh the model, the complicated changes taking 
pjare m the solid alloys being also represented in this way 
The alloys of teclmical importance, such as German silver, con.sist of 
homogeneous mi.xed cry.stals. Alloy.s contiunin» 15 ' 3 _ 20 c/ \i 
73-^0% Cu, and T% have a remarkable resemblance to .silver, both^n 
their colour when poli.slied ami in ductility. 

The structure of the alloy.s, and the tran.sformations midercone 
cluriDg cooling, aro illustrated by fifty photomierograph.s. 

C. H. D. 


Cup.'ous Ammonia Halides. Sikwart J. Lloyd (./. Phiskal 
I'hem., 11)08, 12, ,138—403). — hvidence of the e.xisteuce of various 
ciipi'ou.s ammonia lialide.s rvas obtained bv saturating the cuprous 
lialides at 0“ with dry iiinmonia, and measuring the vapour pre.ssure 
at 11 constant temperature a.s the ammonia wa.s gradually removed. 
The carves, obtained by plotting vapour pre.ssure.s a’gainst the 
ammonia content of the lialide.s, .show discontinuities in tlie vapour 
piicssure corre.sponding witli llio following compounds, of wliiidi the 
colour and the appro.ximate melting point are recorded: L'u,J..6NH,. 
light green, lUo'S; Cu.,l.,,3XH.., dark tirowu, Hr; Cu.Hr'.bXH 
green, lla ; OuJliv.'lXIL, laowii, |.'J.V; ( ‘ii ,CI,„i.lX H.,, ureeip Id.'l* 
(-U p,,3Xli3,_ light brown. 144 ; Cu.,Cl„N II dark” brown’, rr)2 ! 
Jaliles are given which show the vapour pre.ssures of the seven 
C'OmpoumU at a series of diiVorcut temperatures. 1{. At, f). 

Dissociation Pressures of Certain Oxides of Copper. Cobalt, 
Nickel, and Antimony. Hauhy \\\ Footl and K. X. Smith 
y- -imer Chem. Poc., 1308, 30, i;)44-13:io).-Tl.e dls^ociation 
IJiesMiicsul cupric oxide, cuprous o.xidc, cobako-cob.iltic oxide, cobaltous 
mxue, uickeloms oxide, and antimoiiv tetroxide have been measured ,at 
mpciaiures betwreu 800 and 1240. When possilde, the temper- 
t Kis Jtveiiijined at whicli llio ili.'.<ooiatiu!i cciuals 

e pressure of flie oxygen in the air. Cupric oxide gives this 
pesMire at about 1U25‘>, cobalto-eobaltic oxide at about 303', and 
till ^^'tioxide at about 1*50 . Tlio dissociation pressure of 

does ^ cobaltous oxide 

■ “t t'bow a dis.sociatioii pressure at lluii', 

cupric oxide and nickelous o.xide 
fU'cnoid, I ‘ 4, li82) from Xernst's fonmil i 

tiian llio&eiiow obtained liy direct luea-'-uronient . 

i:. tb 
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Reduction of Fehling's Solution to Metellic Copper, 
position of Copper Mirrors on Glass. Puncuanan- 
(ZeilBoh. anorg. Chem., 1908, 59, 213— 315).— To obtain a mirror by 
reilnetion of Fehling’a solution, the copper sulphate solution is 
poured into a boaker, the tartrate solution added until the prg, 
cipitate at first formed just disappears, a considerable amount o[ 
formaldehyde is then added, the beaker inclined, and heated on one 
side until the deposition of copper just begins. On rotating the 
beaker, a mirror forms all over tho inner surface. One ol the 
precipitates thus produced contained 98'G% of copper. Cl. S. 


Oxidation by means of Cuprous Oxide in Strongly 
Alkaline Solution. Kichaku Euuknkei.d {Zeilsch. auorg. Che„i.., 
190S, 59, 161 — 182).— All attempt was made to e.stimato cuprie salts 
voUimetrieally by reducing them completely to the^ cuprous form by 
the action of an arsenite in strongly alkaline solution, the e.xtess of 
arseude being determined by titiution with iodine, but the results 
came out about 6',. too high. This result is duo to the .simultaneous 
oxidation of part of the ar.senite by tho oxygen of the air under the 
catalytic inlluence of cuprous oxiiie. 

In'tlie absence of a reducing agent, cuprous oxide in tho pro-sence of 
sti'onc alkali umlergoes aiitoxidation, and more than the theoroticiil 
amount of oxygon reiiiiirod for tho formation of cupric oxide is 
absorbed. It’ is probable that the excess of o.xygen goes to the 
formation of hvdrogcii peroxide, which is, however, immediately used 
up in oxidising more cuprous oxide. .Autoxidiition of cuprous o-xide 
also takes plaieiii the pre.senec of eoneeutrated .sulphurie acid, e.'icess 
of oxygt'U being absorbed and hydrogen peroxide formed. 

Strongly alkaline solutions of antimony triebloride behave exuctly 
like arsenite solutions, and llie oxidation of alkaline sodium sulphite 
ami ataiiiious eliloride .solutions is also accelerated by ciipnms o.vido. 
In the latter ea.se, however, only the thcoretUMl volume «! oxygen is 
absorbed. On the other band, cuprous oxide docs not accelerutt' the 
oxi.latioii of chromic sulpliat,-, potassimii nitrite, potassium phosphilo. 
or potassium hvioplio-pbitr in alkaline soluf.on. Potassium piiosphlto 
and hviio].liospliite .ui.l sodium salplnte are mure readily acted oii uy 

the i.x’vgeii ol tlio air in mpieoiis than in .slioiigly alkaline solution. 


Solubility of Precipitated Ba.sic Copper Carbonate^ in 
Solutions of Carbon Dioxide, t.. K. lurr [J. •b""/. f ''"f'y''; 
P.MJs, 30, Idiib - 1:;7 1). — In ronimxioii with a study ol tl.c nbS ' 
mine detritus ill irrig.ition walei^ it was loumi neces.siry 
liie solubility of preeipilatesi baMc copper i o.lionate in " 

vai viiig amounts of carbon dioxid.u and the IliHucnce of ‘'‘'‘"l" 
on 'it. The precipitate obt-iimal on mi.xing 

sulphate and sodium carbonate is at Inst pale ' , 'fi ;i„.„ieeii 
gradually l"scs carbon dioxide anil becumos of ' ‘ | ii, 

colour. 'The latter product is regarded by t.pigcr (. I ' | p,.,, 

512) .C.s the cl r,r,i(),;!CO..,in.,o. It Py the 

thi: aub.ttaure is of Viuiablu t‘omi>o.sitioii, Juul m so > d • 
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action of carbon (hoxnle and water that it gradually becomes less 
,„l,ible .n tlie carbon dioxide solution. On repeatall/ treating such 
p, eripitates with .solutmn of carbon dioxide of 0-1%' strength, they 
finally reach a constant .solubility of about thirty-five parts p'r million, 
bat tho sm ability increase,s with the coaceutration of the carbon 
diosuie. The solubilities are but little cbangcd by the addition of 
small quantities of sodium chicrnie or sulphate, but are increased by 
larger amount.s of these .sitlte Sodium and calcium carbonates decrease 
the solubility greatly, but calcium sulphate doe.s not cause a decided 
change in either diroetion. q 

Eesolution f Ytterbium into its Components. Georges 
biiB.u.N 1908, 32, 730).-Tbe author disputes Welsbaeh’s 

Chaim for priority and states that the deeomposiuon products, 
iieoytterbium and hitetium, uhich he obtained (Abstr 1907’ ii 906) 
are identical with tho.se of Wel-bacli, called by him ’ aldeb’aranium 
and ca.ssiopeuim (this vol., li, 091). j y p; 

Interaction of Aluminium .Powder and Carbon. l■K.r^•Jv E. 

KSTO-V and II. Kl'Sski.i. httis ( 7V'ua.s. I'’ir<i.duij 11M)8 4 ijij 71 

Compiue Fichter, Ab.str., 191)7, ii, 691, —The iiitcractiou of fiiiedy- 
powdered alumimum and liu.dy-pow.lered wood-cliarcoal, siruu- 
clmrcoal, .and grai>hitc has been iiive-tiented. Jii ali cu.ses, mi.xture.s 
could be prepare.! which, when starte.l with a )ii,-e of nm-nesniin 
ami barium peroxide, rcacte.l with vivid incamie.seence, hke the 
ordinary thermit lo.action. Some mixtures, wiien raised to a dull 
led heat in a close.l crucild..*, re.ictc.l vieorou.'lv on e.xposure to 

in all cases Uie reaclioii product coiuaitmd abuniiiinm carbide, 
nitiide, and o.xidc, as Well as the tie.' cl.-uu-iit As tl\<' oiilv 
hydrocarbon obtained by the actiuu of w.itcr ..r bvdivclooric aci'd 
on the jiroduct is luelliane, it is prohai.lr that t'iie ..piv caibido 
torined is Aljt'j. 

The authois consider that the air |dav-: a pr..!iiii,,.nt ppt in the 
phenoiiiciioii, that ilui first action is tli,. ox'idati,.u of ilio carbon 
to moiio.xide ami dioxide, the lu-at given out -\ir!' ti,,- oxi.iaiii.u 
of the alummiuiii, and, liiially. llie latter i.-ic'.ion r.Uses 1 he teiiipua- 
lure Sullicieiitly to bring about combination of the alun.iniiim wi-li 
culjon and nitrogen. Among otiier r.a-um in suiu'-'i'. of this 
' ‘ew, it was foun.l that, when the air was a i; irhawii fioiii the 
iiiixtmes by means of a. Tr.j.ler punqi. it was mucii k-s e.i.sv to inuiue 
coiiiljiiiatioii. ' ^ 

Corrosion of Iron by Water and Water Solutions, K. Ur.vx r.p.d 
190,s, i, ■Jofi.h : from 'dft K I/o' . r ,h. 

liinr.Pe. I -lot. Compare Kuemi, ims vid ,ii 
'■s). -.1 o/Ur,,,j(„ and Como,! Ihoxid,- mi tv , m' 

Wa'.er and h,, !r,./rr .so/„,'h,„s.- -Tin- vustip.g was e-uurr.cd hv 
ia t'l"'? avroiiglit iron plates ;o rust wiien Mvpeioi, d 

lailottenbnrg emiductivity water, or aqueous solution- coni.iinod 
XCIV. li. 
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in a glass beaker, and re-weigliing them after removing the 
Air was allowed free access to the iron and water j in some ca^es 
it was drawn through the liquid, and the temperature was that of the 
ordinary room. The results obtained support the conclusions of 
Traube (Abstr., 1885, 1105) and Dunstan (Trans., 1U05, 87, 1,518), 
that carbon dioxide is not needfnl, but the presence of free oxygen is a 
.necessary condition for the process of rusting ; also, that the iron does 
not derive oxygen from the water, but from the atmosphere. After 
discussing the conditions that inlliienee the rate of rusting, the .authors 
cite some e.xperiments which show that the addition of hydrogen 
peroxide does not increase the rate of rusting so much as does drawino 
air tlirough the liquid in which the iron is suspended, ” 

II. Jhtsting Influenced by the Iron being in Contact with other .Vehls, 
■ — t'opper wlioii in contact with the iron is found to increase the rusting 
25"g when suspended in conductivity water and 4T''„ in artificially- 
prepared sea-water, lu contact with nickel, iron luists 1-1 — lit .inoie 
tliau it dcH's by itself, and ingot-iron in contact with cast-iroi. rusts 
lo.s.s readily tiian when l)y itself, whilst the cast-iron rusts more 
readily hv about 5h'',.. It is found that iron in contact with a more 
positive metal, suspoudod in a litjuid ettusing rusting, rusts less readily, 
and wlien in contact with a more negative metal, rusting takes place 
more readily tliau wlum iron i.s exposed uiuUt similar conditions hy itself. 

C. CoinjiarCon I'l the liueting oj I iin’ow.s Kinds id Iron by li'uler. 

'I'lie results show lliat a content of It'lii to 3 08 .of manganese ainl 

0'072 to 3 38 a of phosphorus has very little iulluoiicc on the rate ol 


rusting. 

1). I njlnence o! I ttrtnns Lign ids on the Ilnsting ot Ironnt the Orduv.irj! 
Temperature. It i.s found that very dilute .-olutions of simple 
elect rolvtes gciicrallv cause iron to riist moiv slowly tliaii does ilistilled 
water alone ; witli increase of eoncentiation, liowcver, tlu. ribluig 
increasi'S, reacliiiig a niaxiiiiuia and then di'ereasing slowly, liie 
solutions showing miximum activity ate called ''critical solulitm.s, 
and L’ciieiallv cause iron to rii't more readily tlian distilleh svater, 
li.Xiep'ioiis to this. Iiiiwever, are solutions of potassium ciilondf. 
.sodium eliloi i.ie, potassium sidpiiale, sodium hydrogen c n lionaie, soJium 
snlpii.ite, iileium chl.uide.and h.irimacliUu ide, the activity el whiclils 
le-s ti.an that of distill. ■.! waiter. Ammonium nitrat.' .selulieli ami a 
.satur.ited solution of iliaimm.inium hydrogen pl.Osplialc cause iron 
to lust, pio.haldv owing to tli.-ir decompo.sition, and thus apfneU' tii 
Conti a. lil t ti.i- previous coiii'lusion .1 ; thi' hehavi.mr of the ultra 
soiiitioii ' of di .mmoniuni iiv.iiogi'ii phosphati' is al.'O ahieu laa . 

In rue oa-i- ..f .•. rt.iin s.ik .solutions wleui tlic n.meiuiatioii o 
ineiea-ed lievoi.d the -ciiliral lamcentration,' tl'O ni'tiap' ''‘‘y 
r.ipi.liv de< ii',i-.-.l, until a om-cntratiim is reached where no ni- i 
tikes 'phi. e ; Mil l, .solutions are calM “ Inmliug 
moniiim liydrog.-n idio-pliate again behaves in a liistimtiM. . 
hiving a second liiiiiling roncenlration, and. lum ,'i 
1 oiieepit r.iie i -olntioiis, iron is di.s.solveil witli liliciation r 

Klertrieul T„(e,iliul beiirren Iron mid ' ’"''“"'i' . ij Pj 

section tmt heit.g suitable for uhstiaclion, the oiigiM ^ j, 
colnsulicd. 
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Alloys of Iron, Silicon, and Carhnn w „ , „ ■ , 

anors- G/iem., 1908, 69, 373— 413?_tL 

f iL • 1 .1. i-tlC in V6St IPfttiOD COVPI’S fHat 

p„H..«n OR ,e n.o.>earbon-«heon system which includes the con 

e V, .ron-carhon alloys were fused with silicon in 

confining i,u C umy contain both structuvally-free martendte and 
ceinenti e. A hypothetical e,,uilibrium curve is .suggested for tl e 
iron-carhon nlloy.s, assuming the exi.stence of tiro inimiscible liquM 
phases above 3-4 „ C, one of which readily sets free graphite The 
behaviour of white ami grey ca.st-iron 3 may be exphined on this 
assumption. Iho tran.sformation observed at 80 (^ may be ti e 
eutectoK point of /f-iiaon and graphite. Sliglit modifications aS al o 

IS;?i 906 jl: 32“" 

The ternary equilibrium is represented by luojections on the base of 
the q«ce.modeL 1 be freeing points lie on two surfaces, on one of 
ivhich an he <s fa solid eolution separates (silicon-martensite), and on 
theothcu' an he.C-he.Si solid solution (silioon-cementlte). the two 
lutersecting alongMi eutectic line. At lower temperatures the stable 
sys em consists of .silic^n.fertrte and graphite, but'the reaction is ow 
, n.l the detelopment of heat very small, .so that the exact position of 
the curve of sp.ration of graphite c.mld not be determined The 
01.1} part ot the metastablo sy.steiii which could be sati-fa^oi ily 
followed was the euteetoid line between silicon-ferrite and silicon- 
cciientite (Slhcon-pearlite). Alloy.s consisting of ui.saturated silicon 
aiiuten.site uudergo the metastable change on cooling under the con- 
d Uon.s adopted, whihst «ituraled silicon martensite. or a mixture of 
till,' with .'ilicon-cementite, sets free eranliite ('Mi l 1 ( 1 

dlirou-content exceeds s... t-table change} it the 

•in,, ... e-xcuil.s I,.,. Mluoii cemelitlte containing mure than 

- ' • docs not undergo tran.sformation in the solid state, 

H. 1). 

-oas lemen.s-p.t'Lt^n^S::.t:'-:;rT^^ 

Lt^Ximl^^ywr’""’ From b to li) , .if ..on m 

"ith n-e “■ l’l‘u-'l'liorus are lie.i.g removed. Tais mcieases 

■“'re lapidly wXT'""’’ ‘ uf non to o.xi.lis.. in.ivas.nc 

ditiansa,c.otaterTl'X'"‘’'‘ 1'1‘Uel'Korus. ■fhe con'- 

“■■^eireiisC; ‘ ■'■■ I'cating the an- .'upplv. farve- 

tlif l'ioce.ss, “ change 11, composition of metal and slag .hinng 

micr«giaphXViX^'''^'*”'i'’ ''Fistiated In photo 

■^^MH'titeandmartensbXn l'’'r''‘'‘‘"'''‘''‘ """ uf 

-itc ami a ternary ceuieutite-mai u iisite-pi.osphi.le 
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eutectic, as well as well-formed crystals of sulpliide. With progres«;i^.p^ 
elimination of carbon, the ternary eutectic is replaced by a bioaiv 
marteusite-phosphide eutectic. 11. D ^ 

Dissociation Pressures of Ferric Oxide. Percy T. \Y,\i,nFs 
(./. Amer. Cheni. jS’oc., 1'J08, 30, 1350 — 1355). — Determinations of 
the dissociation pressiii'es of ferric oxide have been made at tempera- 
tures betwoeu 1100^ and 1400'^. At 1350^^, the pressure is approxi- 
mately equal to that of the oxygon in the air. Kerrosofenie o\iile 
does not show any dissociation jiressrire at 1350° 

By heating cuprous oxido with ferric oxide, Stahl {Sfetalhiryie, IfjQ- 
4, 688) obtained a strongly magnetic product, and concluded that the 
following reaction had oceuiTed : CimO + 3 h'Oo 03 ~ 2 Cu() + 2Fe,.() . 
is now sliown that tliis magnetic substance was probably the compimnd 
CuFe.p^ described by List (Abstr., 1879, 13). Jt i.s probable that 
there is another magnetic iloublo oxitle of iron and copper which has 
not vet been described, and work on this and similar suhstauees is in 
progress. L. G. 

Ferrinitrososulphides. l.ivio Camri (Atti Ah Accad. Uttcei, 
19U8, [v], 72b--. 724k — A theoretical paper in whicli facts already 
abstracted (Absir., Ib07. ii, 96 b; this vol., ii, 41, 288) are discussed 
at length with jurthuilar refen-nce to the views of Bclluod and 
Cesaris (Abstr., l'Ji)7, ii, 29, 172; this vol. . ii, 11 1, 499, 593). 

W. A. 1), 

Gases Occluded in a Special Nickel Steel. G. Ueui.oc (Compi. 

19U8. 147, 211—215. (.'oiiiparo this vul., ii, lU8).~The 
]iroi»orlion and nulmo of the gaH's occluded by a nickel .'teel i:ont;uniL){ 
about 45 ,, of idckel and <»15 , of carl>on have been ‘loteriuined by the 
uu’tiiud desciibed pi’cvicuolv. 1 lie oc«.‘lud*»i gases Consist of CillluHl 
lunuoxide aiiJ dioxide, bydiogen. and uitrog*-!!, ihe first hying 
i uiiijdetelv eVoKad l«el>‘W .'i2b . wiiilst the la.-t only eouiUieiices to be 
t-volvid above tiiis leiup«'vature. l)i{Tereiii re.suU.< are ohtdiiicl 
;m or>lnig a- the steel i.' ill the form of wire orshavings. lii thciilUi' 
e ISO, liic I 'tai giseVi>ive*I i-; .r.d tiuus the Volume of the alloy ; tiie 
*• n ve obtaineil bv plotting liie v.iri.iliou of tiie volume of ilie gis 
r\<.']vi d 'aiUi the leiuj'erature against tlie tuuipemture (0 

seu-ibly p.ualb 1 to the lempeiaturc axis, and the pioportiun of carbon 
iiu;n''xid*' Hicreases up to 75 whilst the maximum amount of h\drog{-u 
i> eVtdwd at 54b,ai«<»ve wldch liie Volume of hydrogt'O piolineLl 
gr.i’iu.div decre.i-'.s. Wuli the wire the total \ olunu; of gas evolvod 
i- ifU times liiat «if t ill* iiietal ; (he curve (iu dc dl) exiiibit.s aell- 
ii.-t;neil maxima at .5 lit and ^39 ', aiid the variations in couipo.siu'on cf 
the ga^ arc iio longer gradual ; thus at 54lL a miniiuum proportion at 

eai boii liionuxide aiul a iiiaxiiiiuiii of hyorogt'a are observed, whilst 
above tlii.s tempteralure the carhun monoxide iiiereases somewhat 
iii-rgubu iy. rile uie.in prupxjrtiou of hydrogen is greater than fiom 
tile siiaviiigs, . ,, 

Tlii-i illitv heloiigs to the type torined by (hiillaume *’ KhvisJ 
the of its gjadiial I ran'-furmation being dob and IdU . ^ 

gi cuter pull ol llie ga.-e.s is ovolved while the iron is iu the y state au 
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the nickel in tho ^-statc, from which would he expected a gradual 
^Iteration in the composition and volume of the. gas evolved. The 
latter is the case with shavings, and the diifereft behaviour of the 
,vii'e indicates an alteration in its molecular state. The difference in 
absolute volumes of the gas evolved from shavings and from wire 
can he e.xplained either hy (1) unequal distribution in the ingot, or (2) 
huge mechanical loss of occluded gas in turning, or (.3) ab.sorptioii of 
gas tluring the manufacture of the wire. E. H. 

Action of Arsenic Chloride and Arsenic on Cobalt, 
p. TiUCELi.iKZ [GompU 7'end., 1908, 147, 42-1 — 426 ). — }iy the action of 
arsenic chloride, metallic cobalt is transformed into a mixture of 
chloride and arsenide, the composition of the latter ringing from CoAs^ 
to Co,As 2 according as the temperature of the reaction is increased. 
When mixtures of arsenic chloride with cobalt or alloys of arsenic and 
cobalt, or mixtures of arsenic and cobalt (both component.? being 
powdered), are heated in an inert atnio.sphere (hydrogen or carbon 
monoxide), or when powdered cobalt is heated in a cnirent of hydrogen 
containing arsenic vapour, the followitig result.^ .are obtained, 
between 800’ and HOO ’Jncol'ri/liliaTf^ni'leJ'n^A^ ., is foniied, and above 
1000 i.s obtained as brilliant ingois, D’ 7'82, which lo.se arsenic about 
MOO’. I’rom 600’ to 800’, cobalt or the ai.-enide, (,'o...4s,,, is converted 
into cohilt ((rseni'h, Co.4.s, a grey, crvstalliiu' powder, h" 7 62, which 
taniishes .slightly in tlic air, and when heated in a current of hydrogen 
coiiimenees to lose arsenic at .siOO without melting. .\t 400 — 600 ’, 
the final product cootain.s C-'i iV'.', of arsenic corresponding with the 
composition Co.,A.s,, ; it has 1)' 7'.3">, and commences to decompo.se 
at 600 ’. Below 400’, the preceding compounil is slowly tran.sformed 
into sm.altine, Cos\.s,„ which i.s not directly ohrainel at these tempera- 
tures by the action of arsenic triclilori.le on cobalt. The product is a 
grey powder, I )’ i>'97, o.xidi.se.l by the air. and .lecompo.'Pd slightly above 
400 ’. .Tn the experiments above 6tni , a little arsenic i.s set free, the 
.immmt increasing with the tcinperaturo. In tlie tirst two series of 
experiments, after the arsenide is fi.uined, eontinued action of arsenic 
chloride re.snlts in the formation of cob.iit cliloride and liberation of 
arsenic, the weight of the coiiipontnl dimini.'hing. In the last two 
cases, arsenic is not deposited or cob.ilt chloride formed after the 
production of Co.,.4.s3 or Co.V.s... 

The compound Coj.As,. can also be prepared t)v reducing cobalt 
arsenate or arsenite with hydrogen at inai ; the heat developed, 
Toktilisiug part of the arsenic, prevent.s the foruiatioii of cobalt 
arsenide, Co As. 

The arsenides described .are non-inagnetic, and their densities are 
much higher than those found hy ealenlatiou for mixtures. They are 
violently attached by chlorine, oxygen, aial suliiliur, readily dissolved 
by nitric acid and aqua reiria, and .slowlv attacked by fused alkalis 
ami .alkali carhoiiate.s, hut hot eoueenir.ited liydrochloric acid ha.s 
'cry little action, and sulphuric acid .still le.ss. K. H. 

Alloys if Cobalt with Tin, Antiuiony, Lead, Bismuth. 

hallium, Zinc, Chromiunj. and Silicon. Kikt I.kwkox.ia 
(Mtsch, unorg. Chem., 1908, 59, 29o — o47>). -Free/.ing point curves 
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of mixtnros of the metals have been obtained and tlie micro-fitnutnv 
of the soUclitied products examined. ^ 

Cobalt and tin t\h miscible in all proportions in the liquid coticlition 
The compounds Oo.^Sn, m. p. 1151'*, and Co8n, which molts ^vit)j 
decomposition at and undergoes a polymorphic change ;ii 5 >,; j 

are formed. In the solid condition, the maximum amount of tin 
dissolved by cobalt is 3*5%. 

Cobalt and antimony aro completely miscible in the iKpii,! si-ity 
The compounds CoSb, in. p. and CoSh„. which melts u-iili 

decomposition at 879*5'^, are formed. In the solid state, nniiuKinv > 
soluble to the extent of l*2TyV> in cobalt. 

Cobalt and lead aro partly miscible in tlie liquid state ; molten allovs 
containing more than 3’V> or less than Oi)'y>of cobaltcaunot he obtained 
Neither compounds nor mixed crystals are formed in the solid state 

The behaviour of cobalt and bismuth is similar to that of cobalt 
and lead, the limits of miscibility in the liquid state being representet] 
respectively by b'\, and 93',. of cobalt. 

Cobalt and thallium aro only slightly miscihle both in tlie lirpiid 
and solid state, and there is no evidence of the formation of delluite 
compounds. 

Cobalt and zinc yield mixed crystals when the percentage of cobalt 
in the fused mass varies from O o to IS'b. The saturated uiixc 1 ervstab 
contain ld’4\, cobalr. Kvidcnce has also been obtained of the hirma- 
tion of a conqK)und < V>Zn^. 

Cobalt and (Tromiiim are miscible in all proportions lioth in the 
liipiiil and solid state. Tho minimum temperature at which crvsul- 
lisation commences is about I32t>\ tl»e composition of the fiisc?d iniiss 
coi'i’esponding witii 4" '..chromium. Alloys containing from aO— 10'*, 
chromium undergo a change of striicturo at 12‘J‘vb Tlic homo- 
geneous mixed cry>tals which are primarily foimcd in tlie cooliDg 
jtroecss are tran.'fi»nned at this tcinperalvire into two diihrtut 
kinds of cry.stals, which are readily distinguished after elccimlvtic 
eicliing. 

Cobalt and silicon .are complettdy nu>cible in the Ihphd condition, 
In th*’ s-di(l ;.tate, the miscihility is conlined to alloys containitig le>s 
thin "'J , or more than 9l .silicon. Civo coui}H)unds ar. hamol: 
Cn Si, nn p, ld'27 ; CoSi. m. p. 1 •IIKT'’ t CoSi „ m. p. 1277 ; CoSi,., m, p. 
i:'>"7\ and Co Si,., which is formed in the solid -tate fiom the 
i niuiKOVinds Co.Si ;inil t ’oSi. 

Mea.'*Mr« iii*’nt ' of tlie m.-ignotic permeahility of tlie and 

tlie temjierature.s at which the magnetic «pialitics uiulerg) rban<.’ei 
liive bci-n made. 

I'iie paper com ludt's witli a discussion of the relationships between 
the metals iron, cnh.ill , ami nickel on the Im.-'is of tin* 
diagrams of tlit-ir principal alhiys. A table is given siiOwjn<t the 
mi-cihility in tin* li<jui<l Mates mid the compound.^ fovuied in each 
rase. 'The data -how that in the liquid as well as in the solid ^t.ite. 
Die ini'fiiiilitv of nieke! with other metals is greater tlrm ^h:it o 
C'd);ilt, whi.di in its turn is greater than tliat "f iron. ,Xk’kel 
yields the greatest number of compounds, and iron the 
iiuiiilier. ■ ' 
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Cobalt Tin A.lloys. S, F. Sciiemtsciiu.sciin'y and S. W Beiynsky 
^^r.ltscL anorg. CW, 1908, 59, 364 -370. (iompare 'Lewkonia, 
pioccding abstract).— The alloy.s formed by cobalt Ind tin have been 
studied by an investigation of the cooling curve.s of molten mixtures 
containing different proportions of tho two mctal.s, and an examination 
of the uiicro-stnicturo of the solidified products. The freezin.'-point 
(liiigram, constructed from tho experimental data, shows the existence 
of live curves. Two compounds, Co,Sn .and CoSn, are indicated.' 
The former corresponds with a maximum freezing temperature of 
] 17 r, the^ latter being characterhsed hy a transition point at 927“ 
Above 510^ CoSn separates out in a crystals, and below in /3-crystals. 
The curves for the eompoiinds are limited by eutectic points at 229’ 
anJllI-^. 1 he eutectic alloy corresponding with 229" contains less 
tiiaii 1 atom o. of cobalt, and that corresponding with 1112’, 79-D 
atom of cobalt. The two compounds are '’much harder’ than 
either of the components. The compound Co.,Sn is magnetic ; Co8n 
has no magnetic properties either in the a- or tlie /3-modification.’ 

H. M. T). 


Phosphorus Compounds of Nickel. N. Konstaxtixoff (/. 
]hm> Phys. Cheni. .Sor., 1908, 40, 742—752). — The freezing-point 
curve of nickel-pho.sphorus .alloy.s imlicates that, when melted together, 
nickel and phosphorus form the compouii-ls Ni. F, and Ni.,P, the former 
of which exists in two moditic.itious ; the /3-t'orm, which is stable at 
high temperature.^, is transformo.l into the a-form at 1025 u At lower 
temperatures there exist also the compound Ni,,!*, and another, richer 
ill phosphorus than Ni.,P. With Ni.,l\ tho /3-moditication of Ni.P, 
form.s .solid solutions, tho limiting concentration of which corresponds 
witli about 18’„ of phosphorus hy weight (29-5 .atomic Tj). These 
■solid solutions decompose into tho oform of Ni.P,, .and Ni P at 
lOOO^ ’ " p 


Action of Arsenic Trichloride on Nickel and the Arsenico- 

nickels. Kmile Vh.ouKorx {Co, apt. reu-L, 147, 

Powai?rLHl reduced nickel, when healed in ai.^enie eiihu-ide vapour, i;? 
iiot iittacked below tOO'^. Between ami lion , it i;< eouverted into 
nickel chloride and a compound a compoition corresponding 

wilh NiAs. The same compound is ioriued at di'lV to 800 , but at 
t.0ll--1400^ the product consists of Xi.As.. 

h} licating a mixture of powdered nickel and arsenic in an 
atmosphere of hydrogen, or hy heating the metal iu aisenic vapour, a 
‘t'lies 0 ar.-aciiieo-nickels is readily obtained. These contain, when 
prepared at 300— f 00 . of arsenic ; at 400 — ilOO , I’ur > of arsenic ; 

arsenic; above 800 , 40. of ai\-onie, whil^t an 
nseiii e containing 39”„ of arsenic is obtained by treating allovs 
dilute siilplmrie acid and separating with a 
t heating with arsenic chloride vapour, these arsenioo- 
400-800' hv absorption or loss of 
Tl/^' 800— 1400“^ the resulting compound is Ni,,Aso. 

6 aisonidc NiAs, identical with tho natural nickeline, has a red 
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oolour and, according to tlie temperature of preparation, is 
a powder, composed of small crystals with a motalhc lustre, m „ 
slightly fritted nia^, !)'> 7-57. 

'riie arsenide Ki^As., (also obtai 




obtained by Wohler, Auu. Chini 

me \aihO oui-amc^* j t . 

IB'V) [iil 61 :308 ; by Descaiups, Abstr., 18/8, nml liy c,, 

and ilidicr, Abstr., 1000, ii, 319) is' a grey, pulverulent substa„,,. 
witli a metallic lustre, which melU at 1000'^ giving a hard, brilliant 
Silver-white ingot, which readily breaks into himellai, ll* /-sd. 

The arsenide NiAs commences to lose arsenic at lOO , being 
converted into Mi-As,., which is very stable, and is only slightly 
deeompofcd at lltiOA Conversely, when heated in an atiuospbem 
of hydio"en at decreasing temperatures in the prcsenco of aiMiiie, 
these two eoiniionnds absorb tbe hitter, giving, linally, Ixdow 
100" a grey powder having tiie composition JiiAs,,, idonlical with 

Xiu' f\rMpniiU‘s arc attacked by lieatctl chloriiie, oxyjron, or sulplnu’ 
vaiionr' Thev are rapidlv dissolved by nitric acid tind mina icgiii, 
are vei'v sli»iitlv attacked hv livdrocltlorie and sulphuric acids, mx 
decoiniiOsed liv fined potassium ehlorate and nitrate, but are only 
slowly altackJd by alkali.- or alkali carboiiate.s. 11, Jl, 

Some Alloys of Chromium and Manganese, c. llixniiKiis 
(Z'ito'.'i. Uliorp. f'O’ '"1 41‘d).--Ahm)iii(jthcninc 

(.liioiniuni and aluiaiiiiiiin were used. (.’1110111111111 i.s very viscous at 
its melting point, and iv,|iiiivs to be beaied more strongly ui yicKI 
nnifonii aiiovs ; magia--hi cincible- are therefore necessary, \\ Iwu n 
,..,,. 1,011 eleet'rie funiaee i- n-ed, .-01110 eirbun is alwayv alisoihe.lljy 
the ehremium. owing to the pa.-sage ot g.ls through the poiM.s 

''’ \d'ieVive 7 .im> p-ini of ehiomium (l.'i.’m ) is lowered hy tin' adaition 
„f ,i„ to lu ■ . mixed ery.-tal- being f..nued up to iV , Sn. llcvoml 
tiiis, two li.pii.i layers are foiiiied, one of wbieli is praclictilly pure 

-,.111111111 and i-oppei- are only mi-eible to a .-mall e.\t,-nt ill the 
litpiid .-t.ite, hut tbo eiiiulsioii loniied ihvs not .separate re.uhli into 

’'"I'iTuni".!, minium and -Hv-r are al-o only partly miscihle. The 
ailiitiMii (U' - A.l' lowfi- thf five'/in.L' iKiintol clivoniuuii l.\ J. . --Ol. 

" "'M,il'''en'*'ziiH- di-olve- .liiomiuiii to .-OHIO extent; mul'en caainiuui 

Vi'e al'.'litioii of ’TT of lead lowers tbe freezing point of chromiiim 
i,/';: : Inlurlier.ii le.id sep.irate into, wo layers, oue of wl.uh n 

‘'''id.lmm-antion of allots of cbrnmiui.. and 

, 'vii-ition and to tbe action of aluimmmn on the nup =• 
nwina to 0X1. (.It .Ii.'l me _ , .„,jpi,.e 

,1„. l„..h l,■l..|-rat.lre n.-.-r.-'s u x . it „„d 

,p,,,„ |,y ,b., o, a iii.xtuie ot alntninium e > ^ ^ 

pntn-inm diobminate. ll.-tw-en .1 and a.r ( , tiu ‘ 

|,,ven.,ainl .le-ieappe.rstobeanompoundot the lo.iiiuUth 

uii lling point of nhu-h lie.s much above Imh) , 
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^[ inganese and silver form immiscible liquids from 30% to 90% Mn, 
unil do not form solid solutions. ' . . > > 

Manganese and aluminium form two eompouniys, probably j\tn,Al 
and JInAlj, both of which form mixed crystals. ’ Alloys containing 
between 57% and 8G% A1 .separate into two liquid layers. 

Tammann s rule (Abstr., 1907, ii, 145) is confirmed, that the 
element with tho higher m. p. takes up more of that with the lower 
m, [ 1 . to form mixed crystals than conversely. C. H. D. ' 

Sodium Chromisilicates. Zvomunt WKviiERn (Cenlr. Miu., 1908, 
519 — 593). lly^ fusing a mixture of silic.a, sodium carbonate, and 
chromic o.xide with a large exce.s.s of .sodium chloride, a dark green, 
ciy.stalline powder having tlie composition 

68iO.,,3i;r„(%,2N'a,(l 

was obtained ; the crystals arc orthoi liomhic .and strongly pleochroic. 
,1 mixture of sodium mef.asilicate, chromic liydro.xide, and excess of 
sodium chloride gave rhombic crystals with the composition 
ll.SiOc,2(:r,03,5Na,,(j ; 

and a mixture of ammonium dichromate, .sodium motaeilicate and 
sodium chloride gave tho product 958iO,,'.'C'r , 03 , 3 Xa „0 in trid.v’mite- 
like crystals. 

The compounds obtained wlieu cliromium takes tlie place of 
aluminium or iron in those experiments are thus of quito a different 
type (Ab.str., 1900, ii, 23, 91. 865). Wlien the .sodium .salt.? art? re- 
|iliiced by salts of other alkali or .•ilkalino earth metals, no delinite 
results were obtained. With lithium .salts, olivine-like crystals of 
lithium ortlio-silicatc, Li^SiOj, were formed. L. J. S. 

Treatment of Pitchblende Residue. Lcdwig H.\iti.xger and 
K.tRL ULiticii (Motmlsh., I'.Mis, 20. 4x.5_49(;).- The paper deals 
with the working upof the radioactive residue (iM.OnO kilograms) from 
30,000 kilograms of pitcliblemle containing 53-4 q 'xiie opera- 

tions, wliich occupied two years, are tlie following 'bie residue is 
heated for a working day with half its weight of sodium hydroxide 
(25% solution). After wa.sliing away the greater part of the soluble 
sulphates, the re.sidue is dige^-ted on tlie watcr-batli with one .and a-half 
times its weight of hydrocliloric .acid (I : 1). and tlieu washed with 
water. The hydrochlorie acid extract is piractically free from radium, 
but contaiius the bi.smuth-poloniiim and the actinium. The residue is 
next heated with half it.s weiglit of sodium carbonate (25 ., solution, 
free from .sulpliate), whereby a great part of the radium sulpihate is 
converted into tiie carbonate ; tlie mass is wa.slied until free from 
soluble .sulphates, and treated with pure liydrochloric acid. After 
tiree such treat;nent.s with sodium earbonato, Ac., the final residue is 
piactically free trom radium, .as also are the .sodium carbonate extracts 
aut t le .aqueous washings. The liydroohlorio acid extracts, contaiu- 
n% a the radium, .are treated witli sulphurie acid ; the pirecipitated 
• u piates of lead, metals of tlie alkaline earths, and of the rare earths 
n le ornj of double .sulphates, arc heated repeatedly with an excess 
sodium carbonate. The conversion of the sulphates 
o_ e carbonates is never complete, and therefore, after extracting 
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the mass with hydrochloric acid, the residue is boiled with watn. 
remove the lead chloride (which is purified by recry stallisatiou and 
utilised tor the preparation of radioactive lead) and then adilcd In tho 
next batch of crudJ sulphates. The hydrochloric acid solution, ro,,. 
tainin<; the radium, is freed from lea.1 by hydrogen sulpliidc, evapor- 
ated to dryness, and the greater part of the calcium chloride exfraor.il 
by concentrated hydrochloric aciil. The resulting crude chloridio i:rm. 
faining radium and barium, and also strontium, calcium, and sin, all 
amounts of other substaucc.s, weighs 20 kilograms in a moist, ,,tatc. ; 
the least soluble constituent is tho radium chloiide. l,y repotted 
fractiuuatiou, it is separated into two parts, one (2 kilograms) contain- 
ing nearly all the radium, and tho other (1 1 kilograms) containing very 
little. The smaller part is again fractionated until the lirst crop of 
crystals is reduceil to !l grams. This crop is dissolveil, freed from a 
little impurity by hydrogen sulphide, and separated ui silic.a vcsels 
into four subsidiary fr, actions and one '• c,,,;!] ' iimction, on which a 
determination of the atomic weight, by Uichard’s method for hmium, 
cave the value 225, whilst the activity number wa< 27-2 a In'', Tho 
activity iiumher.Mif tho four subsidiary fractions are 1 70 x 10", til /. 10', 

2 5x10'', and 31x10 ' respectively. The total calculated araoiiiit of 
radium corresponds wiih 3'2.1i> grams of anhydrous radium chloriilo of 
activity 27-2 X 10". 

.\ portion of the crude hiriuiu was converted into the bromide, from 
which a ■' linal " fraction of radium lu-omitle w.as obtained, il weiglnd 
|V5 gram, an 1 after a vear the wiught had decreased to ll-Ts'j gmiu. 
It wms e.xaiuiucd liy Hrill, who found tliat it lost 5'1 '.in weight wheu 
heated, gained 17'2 , when heatml in a current of hydrogen luoiiiiiie, 
and comalued 11-1702 gram of radium. The fact that railiiim bremiile 
kmes biomiiie by keeping is not generally known, k 

Physicochemical Researches on Tin. VII. Kitxvr f'oiir,.\- i/fioc/i 
Ch-r,,.. ions. 63. l‘.25.- i;:)4. (''.mpare .Mmtr., 10 ;0. ii, ,s3, 
212, ii, l"fi, 211; 1001, ii. u'il ; lOiO, ii, lhri|,-Mii(v tne 

nii'iiicatiiiii of the author's earlier piper.s. numerous ernes of tlis 
oorrosiou of coins, org-iiepipe.s. and otle r .-uticles made of tin, .hie to 
p.uiiil coiiver-iou int.i tlio giey moditicatioti, have coiuo t.i .iglit, 

rimtograplis of a nuiul.er of the.se ariiclesar.' reproduced. 

.\ large oiiautitv of grey Im having been put at the ilisposil ef the 

aiitlioi-, tie- tr.iusilioii l•'mls■>rltuI•e has bceit detcrmirie.l with gieiitcr 

e.,aiir.u’y than heretofore. It is louiel to lie very close to I" . 


An Alloy of Thorium and Nickel, Kuof.uin ''inmNET 

(fitu l7lf n.v lOnS.uM-t;-,. Moissat, atui ll-nigwlmH 

|.\i,str loud,' it, t.7.xt, attemptnig to uteparo metallic thoiiimi 
ri'-lueiug |,ola,:sium tho„um chloride ■'>; I*'"’:;"''' l "'i '.-'I'uthor, 

to p.ep.ue purothor.um, |‘,g,'.op'horic poirdtr. 
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viirirtt)ly contains 10% of thorium oxido. The pyro[dioiic variety 
iiitlames spontaneously cither when powdered in a mortar or when 
dried in an oven at 115°. It does not give nickel carbonyl when 
jiratodin carbon monoxirle .at 60°, whilst at 400° 'the gas is decom- 
posed with depositions of carbon. The alloy is non-m.agnetic, and is 
rapidly dissolved by hydrochloric acid. ^ 

Rapid Preparation of Antimony Pentasulphide (Goldert 

Sulphide). Ai.rkiit S.Mtromu.s (Omm. Zenlr., 1008, i, 21.30 2131 ; 

from Apnllk. /CeAl,, 1908, 23, .112 — 343). — The u.sual metliod of 
prepmin? Schlippe’s .s,alt is to boil antimony trisulphide and sulphur 
with .sndinin hydroxide ono and a-hall to two hours, when, theoretically, 
sodium suliihantiinonateand sodium meta-antimonate .should be formed,' 
It, however, tho process is .stopped after one-quarter of an hour’s boiling’, 
it is found that scarcely any of the antimony trisulphide ha.s beiTn 
.ootod on, the reaction that tikes place being e.xpressed by 6XaOH.-b 
.t8^2Ku,,S -h N.ajS.I.), -t-.il l.,0. To avoid this formation of thiosulphate, 
tlie author adds the mixture of uutimony trisuiplddc and sulpdiur to 
thelioiling sodium hydroxide solution, in small portions at u time. 
Under these conditions, the reaction proceeds according to the following 
diunlion : 4- 2S) + 1,SX;,()| I - oNhc.Sh.Sj -p .-IXaSbOj -i- 'JH/J, and 

in a shorter time a larger yield of 8cliiippa salt of a better qimlity 
is obtained. 

Thioantimonates of Alkali Metals. II. A. D, Donk (I'hem. 

l^OS, d, G20 — CI5. Compare Konk, this vol., ii, 703). 

t'roiii mixtures of tho corresponding alkali thioaiuimoriate.s with 
methyl alcohol and water, the following hvdr.ited .salts have been 
isoliited : X’lij.Sb.Sptilf.tM.at n and oD ) and Kj-SbS^.OH.iC) (at 15 j. 
Similar mixtiiie.s of alkali thioantimoiiates with the co'rro.sjaondino 
hydroxides and water yielded the following liydratod salts ; ° 

N'ajSbtSj.hil .O : 

Xa,81.8,,iin/)-|.NaOH,ir„(); 'XaUll.lO.t (at 30); K>b8 ,511.0 ■ 
K,SriS^,3Il.d) ; KgSlxS, ; 'K.,SI,S, -P Kori.ll,!) ; KuH.h;)) (at 30 ) ■ 
(XII, ).,SbS,, 411,4) (at 30') ; LiUll,Il,(); l.i8bS,l(JH,O-i-'LiUH,lt,,0' 
ld,,Sb8,,101L() (at 30 ). .... ^ 

Dissolution of Metallic Gold in Hydrochloric Acid in 
Presence of Various Organic Substances. N. D, Ayeukieff 
(•/. ]>ky!i. Chrm. .Vor, I'.lOb, 40. 8 10— 8,59),_5[etallio gold 

dissolve.s in liydrochloric acid in presence of the following compound-^, 
which are arranged in decreasing order of elTectivcnes.s : methyl 
.1 t'ohol, amyl alcohol, chloroform, ethyl alcohol, chloral Iwdrat'e, 
pmiol, sucro.so, glycerol, trioxymethvlene, formaldehvde. The dis- 
solution takes place slowly at the ordinary temperature, but much 

more rapidly on heating, the time of heating having hut little effect 

oil le rate of solution. In some cases it was found that the solution 
0 le gold was accelerated by increasing the ainounts of acid and 
organic substance. 

obtaine.l by- evaiKirating these solutions on a evater- 
1 c"'e metallic gold on ignition, the loss on ignition differing from 



860 


ABSTRACTS OF CHEMICAL PAFERS. 


that observed with AuC!3,2I-l20 (loss, 51 Thus, with cliloroform 

this loss is 45-63 ; with methyl alcohol, GO-3; with phenol, tiSns’ 
with ethyl alcohol^78-0 ; with trioxymethylene, 85-1, and with amyi 
alcohol, SD'Ol'V,. 

The results obtained indic-ate the existence of new componntU mid 
reactions of gold, which are being further studied. 1. ]{ p 


Complex Gold Sulphites. Akthuh Rosf.nheim, Juu IIkktz- 
MANX, aiul JIax PinrzR {Zeilsch. aiuyrg. Chem.. 1908. 59, 19S~:;ii-2) _ 
Two complex sul]diitcs of tcrvalent gold, anil 

Na,[Au(S03)j|,14H ,0, were obtained in slender, deep yellow needles hy 
the"' action of the eorre.sjxindinv alkali hytiroge.u sulphites on a solution 
of auric chloride in just sntlicient alkali to form a clear solutiou, I'ho 
coiiipomids are stable in cold alkaline solution, but soon decompose in 
neutral or acid solution. On heating, the yellow alkaline solutions 
become colourless, and probably contain univalent gold, but no doiinite 
conn'ounds could bo isolated. 

AVhen a concentratod solution of gold chloride is aiUcd drop by 
drop to a solution of aimuoninm sulphite containing excess of ammonia, 
and the solution is gently warmed, it becomes colourless, and the 
‘coinpouH^I. .\u,,(S(),V., 4N1I,,,4HA>. separates in colourless, hislmiis 
leallets. Siimlarlv,' from a solution of potassium sulphite to whiih 
o.M'oss of Ammonia has hcen added, the compound 
A I u St ) tlijK -J N 1 1 1 1 .jt t 

is ohtainc-d in (*nh-un-lt-ss not*dles. 1 lie cuiistitution of these two 
compounds lias not heen established. L. 8. 


Nature of Palladium -Lead Alloys. Nicoi.ai A. TTsiiin nml 
N. P. Pasiisky (A /.’mss. J'h’/e. Chem Abe., Ihli.-^, 40, 8:16— St9).- 
The authors have prep.iri-d a number of alloys of iialhulium ami W 
bv melt in- the metals in a mi.vtiin- of lithium chloride with eithei- potiisi- 
ium cliloridc or barium chloride. The poteniials of the vaiimis alloys 
weic measured bv means of a IT. .V-Pb( N' | alloy element (eoinfai'e 

Pii'hiii .Abstr..' ll'oT. li, ■■>-.'>). All the alloys Oout.iimii- lem tli.iii 
(aUm..iof pallidinm have a petetitial praet ieally identical ivitli 
of lUiiel.-ad, whil.'t lho.se eoiitaiiiing more than 3- „ (atuiii.j of 
pulladiiim give with pu.e lead a P D. of more tlii.n OOU milhvo ts, 
.Vilovsof I he latter clas, give at first a IM >. of :i.itl-4l)u mil .volts, 
wliieh, however, ii.e.eases rapidly at the eommcneeinei.l at.d niore 

so.wlv later, appro.ieliing asymptotically the value t.o.i-n 10 imllitolts 

wliieli vain.- persists tor eight to ton hmii-.s. The )iotentul of pme 
1 , ill.idiiim also changes in the course of time, the element 

Pii I .\-lT>(M>.,b 1 Pd 

having at tl.>r a P,l.- of 76U millivni,;; after t- ooiirs t c ^ 

Ksb millivolts is I -hell, and aftei a tiiitli.-r p-ee 

diminish sboely ni.iil niin millivolts is '■'■a<-l>‘-d, Hu. . ^ 

piov eie.irly tte- eNi-lem-o of the emiiiKiund 1 b .l d. 
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Native Tellurium from Asia Minor. Oiu.seppe Cesako (Bull. 
Amd. Toy. Mg., 1908 2Da-257).-Amongst a series of sped-- 

mens from the mines of fiaha was a large (2 x 5 cm.) dendritic crystal 
of native tellurium mtergrown with quartz. A small proportion of 
gold is the only impurity present in the material. L. J S 

Action of Potassium Chlorate on Pyrites and on Hauerite 
(xiouGio 8pezia Ji. Accad. .Vci. Torino, \W6y 43 7-'>8— 734) — 
A mixture of pyrites with suflicient potassium chlorate’ to oxidise 
between 1 and 2 atoms of the sulphur of the pyrites explodes when 
brought into contact with either concentrated sulphuric acid or a flame 
Under similar conditious, a mixture of sulphur or .stibnite with 
potassium chlorate undergoes rapid combustion, approaching^ to 
explosion. With less or more than the above proportion of chlorate 
pyrites gives a mixture which does not e-xplode, hut undergoes more or 
le.s.s rapid combustion. 

The leaotiou between pyritc-s and potas.simn chlorate in the wet wav 
lificrs, however, greatly from that between sulphur or .Aibnite and 
potassium chlorate. When the former mixture, either in explosive 
proportions or containing an e.xcess of the chlorate, is heated with 
water, a vigorous reaction begins at 75^ arideoniimies without further 
heating ; a yellow depiosit forms, chlorine is evolved, and sulphuric 
arid is detectable in large propiortiou in the solution. A reaction also 
takes place very gradii.ally in the cold, but in this case no evolution of 
chloniie is oKserved. W ith potassium chlorate and sulphur or stibnite 
no .such reaction occurs, and only after i.rotracted beating at 100" i.s a 
trace of sulphuric acid formed. ' 

■Maicassite behaves willi potassium chlorate, in lioth the wet and 
ilry ways, in the same manner a.s pyrites, the vigorous reaction in the 
presence ot water commencing at 7iH. Hauerite forms an explosive 
ujistuiewith potas.siiiiii chlorate, hut doe.s not nact with it in the 
pre.stince of water, even at lOUd 

M hen heated, hauerite begins to lose .sulphur at about 170-' and is 
u imately converted into mangaue.-e luonosulidiido ; pvntes, on the 
f'lpliur only at about ;ij(i , and gives' a compound 
spoiidirig with pyrrhotite as final pwoduct, the laonosulpliide only 

A “ '’>■ iu a current of hydrogen, 

in (‘niliT’ the author foiifhnly.-i tint liio ^ui|ihur ino't-nr 

of Pb laopcrlies different fioiu those 

or elementary sul[duir. -p- jj j, 

.Hydrate. Haiu- /e,V.. lOiiS, 

lumps hivp^^ “ear Cuxhaven, hard, yellowish brow ii 

exposed tn H volcanic ash, which ciuinble wlun 

‘c air and .ajqiear to ho ferrous oxide dihydrate, Fel.1,211 ,0, 
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Analysis showed 12*55% to bo insoluble in hydrochloric 
soluble portion bad the following composition : 

FoO. Ve..oJ CaCOj. MgCOj. SO,. Watdi. 

43'6S 0-42 4-5 8-.ri 075 3771 

The powdered substance bad D'^'^ 3'205. 


; the 

V. K, 


. Origin of the Boric Acid in the SofBoni of Tuscan 
Plakkaklo Nasini (Atli Ji. Accad. Lincei, 1908, [v], 17, ii, 13 
Inapi^iKu- lead before the Sixth Iiitcrnutioiial Cutigrosti of 1 

Chemistry in Romo (1906) on “ The Boraciferous Sollioni .ajul tiie 
Boric Acid Industry of Tuscany/' the author referred to a 
put forward by E. Perrone to explain tlie foniiatiun of 
sortioiii. This tlieoiy regards tourmaliue as the source of tlio boi’ 
acid. The orif^inal temperature of the vajKiurs of the soilioui ciujiiiy 
be less than 250^, and tlio depth from which they come imi>t be froi' 
OUOO to 8000 metres. At tins depth there probably exi4 
rochs containing tounimlino, having tlie characters of the gi-rmiie fuuud 
in Elba and elsewhere. The author's experiments show tint wljtn 
steam at a higii temperature is passed over tounnulino extracieii fion] 
Elba granite and subsequently condensed, the coiulensed li'juid coiiiuius 
boiic acid. As, further, this granite exhiluts radioactivitv the 
pi’e?ence of radioactive ga>es in tlie .sollioni ga.<es is rciulily e.'^jiiaino.] 
t ibjeciions to this ilieory raised by D’Achiardi {Aiti Soc. to-'iC(i/i<f id 
nat. .l/e//a, I9n7, 23) and Lolti ( /oijrsry/e'i mineraria 

26, No. 11) are <U>cus>ed. 'J'. Jl, 1*. 


The Wide Distribution of Scandium in the Earth, li. Ki;m. 
IlAiat K. Ak>.id. 117,1, /»VrfiU. 1908, 80 1—8118). 

scandium appears to be reialivt-lv almudant in the sun and siai>. vc; 
It liasoiily rarely been detected iu terrestrial materials. Tliiv.r liutidrei 
and sixty-six .’“ample-s of mineral-, rocks, ami met-oiitcs ot \Av\m 
kinds \vere examiiad speetro>copic.vl!y, and traces of .Maudiinii foubl 
in a large n'mdwr of them. U <weurs ino.-t frequently in /iivi'iiiiiiii 
iiiiiier.ils, beryl, titaiiales, columb.Ue,'-. and titauo eolumi»at'‘' <1 liw 
laie eartijs. in micas. an<l in tin ami lungsicn oics. Whitr, unite 
froiii /innwald, Uoheinia, coiUaiim ti g , of scandium oxide (N.U.d. 


Composition of Pari.'iite and Malacon. tl, 1’. T'ihm;mk 
//‘iitr., }9"s^ ip ; tiTiiii \ t^rh, lins.'i, Min. b'S, i'* U, 41, 
,ui7 hb*)!. -The imneiMo analvsed aie hem a weath- O'd gtupiii' 
gr.adt*' fiom the neigiil»<»urlntod of Muktlen. d'lu* pri-nuifa 
of ['ii i-ite are i>I tW'i kinds; l.dirkgrev and TiMii'p uvtit . b 
H b , I!, yeiiow i')i-gre\ and opaque. 1) T7>dE H I — •' ■ 

' ■ " l.t < y V " . l I . 0 . N . in, !I i/ 

I lie dal'K :.'l e V I Ip ej'ie gl .lin.s of inalacon, WUll I* I 0 i U ali i U 
7, give (t.e i.’-iiiis under III ; 

. K. u . M 1 .O. V". ' H:'/ 

111 v,‘ I., V i ’ la *j '-'-i -r.’'.' - 
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Existence of a Monoclinic Soda Felspar, Isomorphous with 
Ortboclaee. Phiui-i'e JIarbieh and A Prow / w e ; • in. 
|n-], 3, S94-8<Ja. Compare this tl ;; ya. , A f 
[,.p,es of orthoclase, brieBy describ;d o^inS^sW “Z 

.ueh ... ,.s„ . 

caiis^ing a change m crystalline lorm. If orthoda^A ,■« . j u ^ 

the «l>re.^ion K,A1,S.„0,„ the sodium compound must be r"ented 

tf *t if bii^ltic amphibole were collected 

rom the uff of a small paras. t,c cone of Monte Kosso, on the small 
.stand of Ltnosa oft the c«.st „f ^hey are monoclinic, w A a 

rtn-in cleavage a,.«le of 5t.-l-2 Thm sections are brotvn a..d trongly 
,,kodu-o.c ; the eEt.nct.on an^do is small and in the acute angle S 

to be highly tita..ifero..s, a..d to be aery similai. to th‘e Uersuf tefol 
Lo.eu^eu, lbS4) fro... Kaersut, .n G.'eenlaud. A re-examination and 
a new analysis (II: O-.rp apatite deducted) were made of 
original kncra.itite : 


the 



sio 

TiO.,. 


'■-.O;. F-0. 

1, 

•lO-; 

8-47 

‘,'•60 


11. 


'•2 10-83 

11-JJ 

rxj .-^1 



CilO. .\;i 

i,,0. K.O. 

]f,0- !■ 


1. 

]2'10 2 

■01 

O-l'.' 0 


11. 

10-03 2 

■00 1-07 



MiiO. 
Oil' 
'J '."j 


NiO. 

U'l'J 

iiil 


V'-i: 


T-: a. 




>i- ,^.r. 


IfJo f T'r?l •'"“‘""‘t? of titanium and iron oxides 

(tcOaand JiOjOr HeU and li.,0..) Aves .-I.,. ,, 

iitialy.- ■ ■ - - ■■ 

howi 


',..1, " Y'-- ■ 'r ■ — ‘ ■“r'-'s. ii''es rise to uum-tainties in tlie 

t “i., . n-sults 1 the results 


. , , ■ * '•'* tiiv ivctiiL.'- . iim results ettu 

Pa.r.*’!’ 7 oonfoim with the meta-silicate tormula of 

leiihelj and Stanley (Abstr., ly.i", ii, looj 1 J b 

Mineralogy of Sardinia. II. A. rm.,.,„-x (.l/ti /■ .p.™,/. /.ince>, 

if hiffl ’ .l«; A'. M U.01, [vl 

Jiicoii'tiTo^l’ '“m cystahs of idoca-e found (1) in the 

'*'« ‘''Y>tals from UioPla.iu 


8i(>. 


<■17 


MXl. 

1 I ’<r J 


l-j'O'.l 


('iiO. 


M 70 . 

lr:l. ■■ 


x.1.,0. K . 1 1 . T, 


11 - 


T. II. r. 

Silicate of Iron and Barium. K. T.hvo.ni 
. /■ ne author dosenbes a new mineral, hircwic'/iA, ocourriiig 
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ill radial iiig, libroua, acicular aggregates nr .slender veins in the 
crystalliue, calcareous zone of Candoglia-Oruavasso (Val Toce), wh(,,„ 
it is found in int'mate association wkh magnetite, pyrites, eh,il,:o- 
pyrite, paracelsian, pyroxene, and amphibole. It has a reddish-hiown 
colour, a silky or fatty lustre, a hardness of about o o, b < 3 9.3^ ,, 
erreater than I'T-t. The mineral exhibits distinct plcocliroisui, and 
has the composition : 


together with traces of titanium, aluminium manganese, and 
ma.-iiesiuiii. The above composition leads to the formula 

and the mineral may be regarded as a basic salt of a polymeride of 
luetasiUcic acid, Ba,hV\b'c'"0)h’e,(SiO„),„. T. H. p. 

The Zeolitaa of Montreata (Sardinia). Luciaxo Pki.,ic..i.n-i (Aui 
7i> AccaJ. lA.cei, l'J08, [v), 17, ii 00-7U).-The zei.lites „f Montresti 
include mesolito (anal. I), chalm.to (ana . 1), hoiuaudUe, and 

stilbite, the tirst occiiniiig m greate.-t, and the l.v&t lu smallest, 

propui'tiou ; 

SiO. fiO. y-uO. K.iO. ILjO. Total. 

T j-i'.fi -’Cn'. le-J'T s'*'!- Tm.i :j 0 

,1: li.'nl ci vil T-TS - bvti 

Tlie analyses a-ree wUb llio-o of lUmatori (Ab.itr., ISOO, 
■■ - IT) ' Mosulite ri icg.inh d as an isoinorphous mixture of fcvlecite 
ami'nanoUtc. and. from a study of the emission of water on hwtin?, 
tl,e ineseliteof Monue.sta .seems to be mere closely .illu-d to scoacite 
tl,.u, t.i natiolite. The amount ..t water emit led by cbalMZite alirii 
tiiillv hea’ed to ii.'iil' iiurea-es nmie sK.ivly laaii the teiiiitmiure 

Ei'ok; i..i, ,1... Tu 

,hc wat.r lum.ved l.y Ire.ilnu.' to takes place lap dU aul am- 

. . V wilii eli.iisi/.ite. wbilsl with mes..litell is sl,m and oiil} p.ii.w.. 
'\ft','.r' h. atin- to redi.e-.s, e),aba-/.ite absorbs about one-lourth ul im 
M.i'l U.iter emitted, wiiilst me.solHe absorb.s none at all. 

Vi„- beul. indue lias till- euiiiposition ; 


Tlie analyses agree 

ii, "d.")). Mesulite is leg.i 

ami liatroUtc. and. from 1 
the meselite of Monire.st; 
than t'.i natiolite. I be ; 
gradually heated to d.-ui- 
ri-vs. whilst with mes.dit. 
,.t' 1 he wat,i- 11 moved liV 
ps t.av witii eli.ib.i.'.ite. « 
After' belting to redi.e- 
l.a.il « Iter emitted, wiiil 
The beul. indite lias tin 


. 11 lO. 


, . i, . 1 . lo tba' of the heiilaiidite from Heniliorh '“'I'T 

wbi. i, .ippioMimileslotl.a. 1 isiVl 21 "di ThesUllntt 

t:, k "as. ma 

N„ von of N,.„h.litio B».,.,l. oo»i«»;'.e A»“ 

in Vincentino. I- M vni'.M-t.vi A y, a iiephe- 

17 1 s,,.> aii'.i, - T'be aiitbor lias di.-ioai ltd 1 hiotite, 

urn b.,sidt of mieioporphyritie f m 
apitile, nnigneme, and nosile. the Ust being .si.iUU 
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crystals and granules, mostly oE hexagonal habit. The basalt has tlie 

coropositioii . 

SiO,,. A1,0:,- ftO. MnO. C.iO. j)»0. .Va.O. K.O. 

31-39 12-15 5-89 6--n 0-41 16-61 9-82 3-48 1-21 

TiO.> CO.,. ILOatllO’. IL.Oatrcd lieal. Total. 

1 I 4 O 1-23 5-31 1-60 3 17 loo-u 

ivliic-li iipproximate.s to that of tho basalt of Recoaro, the lower pro- 
nortiou of silicii in the Vincentiuo b-a.s:ilt being due to the iiioi-o 
ailraiic-ed condition of alteration of the rock. T. H. P. 


Physiological Chemistry. 


Regulation of Respiration. F. If. .Sc-o-ir (•/. 1‘hynol., 1908, 37, 
3 ()l_;(- 3 ( 5 ), — Xlio rc.spiratory mechani-sm may bo stimulated by small 
amounts of carbon Jio.vide, or by great diminution of oxygen in the in- 
spired air. These produce increase of both rate and depth of breathing, 
Imtif the vagi are divided, tho depth increa-ses but not the rate. The 
alveolar tension of carbon dioxide ri.-e.s with ri.so of body temperature; 
tliecilectof T.agal division on tho tension is very variable. Iiillation 
of the lungs even at the heiglil of dy-spniea iiihihit? inspiration, but if 
the vagi are divided, it has no elfoct. The ell'ect of reiieated ventila- 
tions depends on tiie wasliing-out of carbon dio.vide from the blood 
(eonlirnialory of Haldane). The vagi in u-fcrcnco to respiration 
are regarded in the same light as tho sensory nerves of muscle; 
ivithout these nerves um.scniar movements are excessive, and thus 
resemble those of an ata.xic limb. AV. D. H. 


Heart Perfusion Apparatus. Tuoit.rs (!. Crodie and 
V. VULUH (J. I'liyaioL, 1908, 37, 337 — 3-HO. — A new 
apparatus for the perfusion of the i.sidated mammalian lieait is 
dt.scribed and figured. 7N'. D. H. 


Hcemagglutination and Htemolysis. I.ko vox l.tEiiEKU.KX.v 
{Of.nir. lluk'. I’.if., 1908,47, ii, 373— 37.81. — P.demii-al and theoretical. 
7’oi)KisIer(t'e,;0-. llakl. I’ar., 1908,4(3, 333) has attributed to theaiithor 
the view, that agglutination bv rioin i.s due to tho acid nature of 
tills substance, pure and simplp. This is a misunderstanding : ricin 
appears, indeed, to bo an aci-I, but its agghitinant action is a s| ecillc 
property, not sliared by otlier acids, and" duo to tho peculiar phvsir.il 
oropmies of the ricin-stioma coiubination (couiparo Ahstr., I!hi7, 
b 9i,)). In connexion with thi.s, Isiiid.-tciner's views are discussed, 
he inliibitory action of alkali primarily extends to the complement, 
nt also aifccts tho immune substance, th lb 

vot.. ,\civ, ii. ,7'J 
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The Time Relations of Hajmolysis on Exposure to Lijjht of 
Sensitised Red Blood-corpuscles. O. ITarzheckku mid Ali;. 
JoDLBAUEH {Bioclievi. Zeitsch., 190s, 12, oOC 313).-— fcusptii>i,i||._ of 
red blood-corpuscles were submitted to the uctioti of the sensitising 
substances eosin and sodium dichloroantliraceiiedisulphonate in tlie dark, 
and then exposed to light. The amount of hsemoly.sis was auer- 
tained by measuring the volume of blood-corpuscles, .and of ha’iiioj,Flni,in 
in the supernatant liquid, in .samples of liquid centrifugtd after 
different intervals of exposure to light. It was found in all eiups 
that haunolysis was a gradual process, and took place at the saire rate 
whether the Ihiorescing suhstiincc was within or both within and 
without the cell. 

Hmniolysis by Snake Poison, vo.v Dlxhkhn- and Cuc.r ; llkel,t,a. 
Zeiisch., 190S. 12, 407— lil ).— Tlie luemolytic action of cnlna [loi.soii 
depends entirelv on the e.visteiieo of a lipolytic enzyme, liy meati,, 
of which hieinolytically-iHting sci.ssion products, e.specinlly deolro- 
leelthiii and oleic acid, are prodiK'cd, Hmnpound.s of leeilliiii ainj 
cobra to.xin do not exist ; there are no such sulwtanees as cilher 
saturated or iinsalnrated loxohcilliides. Tlie preparations of Kyas 
f \bstr , IfiuT, ii. rid*.*) are inixliires of ferment with deoleeleeitliiii, 
contaminated with olhei- snbatancos, or their scis.sion products, wliicli 
arc founcl in commercial locilhin. t'ohra ixii.son contains no amlio- 
ccptoins. and the liiemolysis piodiiccd by a combination of robin pciisoii 
and oompknient containing serum is due to a complex seniiu liieiiiolysiii, 
whieh acts hivmolytically only under certain conditions, and onlyivheu 
tho blood-corpuscles have taken up a certain qiiaiilily of lip.ise. 

S. 11. S, 


Htumolyais by Soaps, and the Relationship between Soaps 
and the Complex Hiomolysins of the Blood-3erum,_.MAX Fiinai- 
V AX.x and Fuiiz Sachs ( A'iecAcei. Z'itxcl'., 1908, 12. 309 377). Xigiiilii 

, 11.1 von Liebcniiaiin have .diown that soup can lie deprived uf its 
lia inolvtic propel lie,- hy admixture with serum, and have exiuinse.i the 
view that thi- inactivated mixture acts as a cumideim nt, the Inruioiytic 
powers of which can be calK-.l into play by tho addiUoii o an 
amhocentor. Such an andsaaptor, vou LielKaiuann chuiiis to bale 
ai-covere.1 in olcie acid, The author.s have devised experitiients 0 
,. ,-t tlie above l.ypolhe-e.-. They have eonhrmed the act ot 
e. nibinatlon between serum and the soap wli.cli Is le, Ji e ,o 
-Uble bv heating to 70. They have, however, ^ 

,,.,n.lnn -he hyia.the-e.s as to tim eomplemei.t natnre ‘ 

or of the ainl..aepior nature of oleic acid, 1 he artii.Uioi 
Hmi-ceptoi iFVlhe addition of 

to (i„. lutic.n of a true .-cnim complement contained a .j 

l,ad not been enliieiy destroyed by heating to .■ . U 

a. tion . f the a.-ni and of ih.- -.oap-scriim mixliire, e.u h J ^ 
li_v it'clf, m aide to prolucc ha-inoly.-is. ’ ^ 

Hii-mulyfii.s by Soups. Kitnz Sa. iip JiV,io 

■:7,8 - 3,-9,. .Mlhoiigh .-oapa can iHi.dcpnvcd of tl.en lia mol) 1, 
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by previous admixture with serum, the latter can accelerate their action 
if (he soaps be added first to the suftperj.sion of corpuscles. Serum can 
iilso accelerate in a like manner, the luemoly tic action of oleic acid, which 
fact, amongst others, led von Liehei-mann toascribeamhoceptor functions 
to this acid. The author h.as attempted to determine the nature of the 
in serum which accelei^ites hiemoly.si.s by soaps. Serum- 
fLlbuiiiin is inactive ; alkalis markedly accelerate the action. It is noi 
to iliO alkali, however, tluit serum owes tho accelerating property, for 
neutralised or dialysed soruiii still posse.'ses it; furthermore, serum 
has been deprived of it.s pi-oteins loses this property. Serum 
^vhich has been extracted with ether, gain.s in the hicmolysis-accelerating 
power. The experiments with alkali render it probable that the 
concentration of hydroxyl ions irdluetices tho hiemolysis, and the 
extraction of scrum by ether, in removing the fatty acids from the 
f^oaps contained therein, may iiicica.'*e tlie alkaliuity of the serum. 
The experiments, however, lead to no dotinito coucluslons as to 
the nature of the hminolysis-acceleratiiig substanci's in serum. 

S. B. 8. 

The Point of Attack of Photodynamic Substances in 
Paramcecia. TIkiimann vo.v TAimKi.Nitii [with J'. Ustiielder and 
K. KiajAunr] {/iioefum. ZeiUch.y 12. 3bb— oO.j). — Paramoeda, 

rt’liich liave been treated with eosin in the diik, are no more strongly 
jjeiisilised tiinn those which hav^e hoen expisvd iinuieiii itcdy to the 
light. Tho eosin does not appear to pos.Nc^s the property of penetrating 
the cell ; its action in .'^eu.'-itising is entirely ar the peripbet y. liichloro- 
antbrucenedi.siilphonic acid an<l Qietl»y}enc-iilue. on tho other haufl, are 
mken up in active form by the cell in tho dark ; their point of attack 
is intracellular ; there is cvidcmco, however, in tho case of these two 
biib.dances of a peripheral, in .nldition to the intracellular, action. As 
to the nature of the peripher.il action, nothing deliuite can be stated. 

S. B. 8. 

Action of Fluorescent Substances on Red Corpuscles. 
Hek.man.v Vox TAfrr:iNKU {Hiochem. Z^iiUch.^ 1908. 13, 1 — 2d}, — Kosin 
Hiid sodium dichloroAnthracenedisiilphoiute produce in the dark ,\t 
the room tcni[ier!iture no noteworthv destruction of red corpuscles, and, 
after removal from the .'Solution, thev undergo hamiolysis at 59' at the 
same rate a.s iintivated corpuscles. 1 n the Hglit. however, rapid lueraolysi? 
occurs. These sab.^tanees are therefore taken up by tiie corpuscles in a 
form in wluL’h they are not .^ensibilised. This hamiolvsis is more 
lapid if tlie light .wts before th an aft.:-!- wasiiin*: of the oorpa>t'Ie? from 
file tluorobceiit solntion. Wliethei- the a(-ti<*n o.-cTit':^ in the interior or 
('a the surface of the coi-piist-los is Ji>ciisse.i : j.iu-iiosafranino sliows 
both kinds of action ; methylenc-bluu only a Mirfaee action. 

W. t). II. 

Action in the Dark of Fluoreacent Subatanoes on Proteins, 
pxins, and Ferments, and its Reversibility. T. kino an.i 
y-fi- JoDi.i?Actu Emm,,,. Zeitich., lyO.S, 13, 21— Idh-^f.tnv 

uoipsi-c-nt siibstance.s act in the .fark on tlie alexin of senmi an.i on 
fhiiiolj.hii, inhibiting their s[)ecitic actions. This is not the case » ith 

59-2 
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all fluorescent substances, and the concentration neceRiiary to 
produce the effect in the dark is relatively high in comparison witi, that 
of those which act photodynamically. Those which act in the dark are 
considered to he adsorbed, and the action is reversible ; the presence 
of alkali is favourable, whilst that of invertase, inhibits. W. D, H, 


Nucleoli of Hydra faeca. C. E. W.^lkbr and Alice L, 
E-mbleton J. Ffiysiol., 1908, 1, 28i ^90). The observa- 

tions relate to the movements of the nucleoli of the cells of the hydra 
from the nuclou.s into the surrounding cell protoplasm. 'The 
iihenomenon is not related to cell division, but is eoniiecled with or 
dependent on metabolic changes, especially with digestion, since it is 
seen principally in eiiJodcriii cells. A marked change takes place iu 
the staining reactions of the extruded nucleolus, winch suggests that 
it undergoe's an iiuporlant chemical or physical change. W. 0. H, 

The Death of Leucocytes. The Vacuolation of Leuco- 
cytes if. C. Ko.ss [J. I'hysiol., 1908, 37, 39 1 — 9.12, 3o3— 330).— 
Metlivlene-hlue kills cells ; it is not until death occurs that the 
nucleus is stained ; this is liasteiiod by heat and alkalis, aud delayed 
hv neutral salta After death, the c-yUiplasm luiuelies, and the giamiles 
show Brownian movements; this may be brought about by the 
absorption of fluid. During life the cytoplasm is a jelly. 

Coitain sixit.s ill Icucccvtes described by previous observers iis 
ceutro-omes are droplets of fluid absorbed by the cells, which are 
suspended in the jelly-like cytoplasm. With the li.piefaction of the 
latter wliidi occurs on death, tlie.m droplets disappear. W. 1), H, 


The Production in vivo and in vitro of Precipitins for 
Ovalbumin by means of Antigens of a Chemically definite 
Nature. AM'KI. M.'VBk and tlKoituKs 8mi.i;FFKii ttma/.l rmd., La, 
147 311 -313).— The precipitating scrum for . gg-albuiinn, iisuiill; 
pioduced from the rabbits by repeated iiijectioi. ol egg-a Lumin mto 
llie a.HUial, eau also be obtained if the animal l-s 
dx d ivs iiid tlie serum colleeled wlien it has lost about one third 

property also appears after clilorolorm intoxication, .u a ' 
oiinaliuii of aseptic peritoneal abscesses by turpentine. c j 

the serum loses its precipitating 

vas a-sumed that preeipil.rUiig sera weic pioduc 
therein of ,,roducls of tis-iie degradation. Ainong.st ^ 
the fattv acids, and attempts were made 
bv injcm.oM of tbe-e acids. It was b nml tha ‘ ^ 

which bad received re,H-atcd rnjections of l-^;d; ' ‘ ^ 
lii-.xoic, ai.d oleic acids pnaluced mar c 1'"^' j injections of 
of ...m-white. No prccipitants wero produced 1'/ J 

ucloic, steal ic, palmitic, liydiis hlonc, lactic, ‘ 


T 

tate IS 


,ic, steal ic, palmitic, liydiiK-hlonc, j|, , 11,3 the preoip'- 

he precipitate pro-luced >;V substances ; the sot® 


-Inble in exceas of cither of the reacting 
also loses its precipitating proiaTtios on warming 
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goaps aipJ ethyl ostera on injection also produce precipitating sera, 
but the action is not so marked .as in the case of the free acids. 

Precipitating sera have also been obtained by adijing directly to sera 
(without injection into animals) fatty acids, soaps, and ethyl esters. 
In the first case, which yields the moat marked results, the precipi- 
titicg property is only destroyed with difficulty by heating. 

S. B. B. . 

Chemico-physical Studies of Animal Fluids, la. Viscosity 
of Blood-serum of Different Marine and Terrestrial Animals. 
Fiurro Bottazzi (Aui It. Acatd. Liam., 1908, [v], 17, i, 707 — 717). 
.—Measurements are given of the time of outflow of the blood-serum 
of different animals from an (Xslwald viscosimeter, compared with 
the values obtained with distilled and .sea-water at the same tempera- 
tures. ^ ■ A. D. 

Chemico-physical Investigations on Animal Liquids. li. 
Viscosity of the Blood-sera of Certain Marine and Terrestrial 
Animals. Fn.irro Bottazzi (Atti li. Acaul. Linai, 1908, [v], 17, i, 
792—802. Compare preceding abstract). — The clas.silication of marine 
and terrestrial animals according to the increasing time of efflux of 
their blood or body-fluid from a vi.soo-iineter does not corresponii with 
the ordinary zoological classification, so that the viscosity of the 
hlootl-plasma is not strictly dependent on the degree of organisation of 
the animal. The viscosity of the body-fluid of the nnarine invertebrates 
is only slightly greater than tliat of sea-water. The blood of cephalo- 
[lods is diatiuguished from that of all other animals, vertebrate and 
invertebrate, by having the greatest viscosity. Tiie viscosity of blood- 
serum increases with tiic proportion of colloids (sero-proteins) present. 

T. H. P. 

Chemico-physical Investigations on Animal Liquids. II. 
Content of Protein Nitrogen in the Blood-sera of Various 
Animals. Filippo Bott.azzi (AUi li. Acai'l. Limei, 1908, [v], 17, ii, 
16—26. Compare preceding abstracts). — The autiior has determined 
tho proportions of nitrogen, procipitable by tiimio acid, present in the 
Hood-sera of various animals. The results show that, in this respect, 
marine and terre.strial auitnals are divided into four groups ; (1) Those 
having sera or boily-lliiids containing les.s than O o", of protein nitrogen ; 
this class includes iSiphunculi, Ajlysia, and probably, also, other low 
marine invertebrates. (2) Various vertebratc.s ;imi invertebrates, 
including decapod cru-staceans, birds, frogs, aiiii the .s’cloc/fit, 
with content of protein nitrogen varying from 0'52 to 0'G7 (.'!) 

Those with 0-8 to Offi",, of proteiu nitrogen, namely, herbivorous and 
carnivorous domestic mammals, such as cats, dogs, r;ibbits. and oxen. 
(^) Ccphiilopods, the serum of which contains, on an average, I'div', 
of protein nitrogen. Fur the biilTalo, the ‘^,a of protein niti’ogeu is 
i 56r)D, and for the pig, I'^oO, 

On oompitfiDg tho numbei's obtained with tlie vi.scasity results (see 
preceding abstract), it is found that, in general, the content of protein 
tn the liquids examined increases with the viscosity, it is hence con- 
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cludeil that the greater or less viscosity of the blood-plasma is due to 
the "reater or less proportion of proteins present, ihia re.sult is con- 
iirmed by experiments, in which the concentration of proteins 'll 
is inci'eased artificially. li. P, 

Chemioo-physical Investigations on Animal Liquids, m, 
Variations of Electrical Conductivity, Viscosity, and Surface 
Tension of Blood-serum during Dialysis. hiLirro IIottazzi, c, 
Bcolia, and A. jArrKi.t.i (Alii R. Amul. Lined, 1908, [v], 17, ii, 

4 <j 57. Compare preceding abstracts). -Ihe eb'ctvical eoiidintivify 

and tnrf.ace tension of blood serum diminish consideialjly diiiiug 
dialvsis, the diraimition being at first rajiid and aftenvanls slow ; the 
same is the case " hen the serum is filtered before the ennductivity or 
surface tension is measured. 'I'he viscosity of the scnim dimiiiishes if 
tlie liquid i.s tilteveil before delcriiiiiiing the time of eliliix ; lieie, too, 
a .slight iiicre.ise in ihe time of ctllii.v is observable at the hugiinuDg of 
the dialvsis. The diminution of the vomluctivily is eviilvntly due to 
the diffiisioii of the elect roly les, and this also causes the ['iwipitatioii 
of the sero-globulin. h 11, ?. 

Action of Manganese and Iron Sulphates on Diastatic 
Ferments. At.Kur.n Cu.on and T. ItnsnNBKUii (('hem. Zeiitr,, V.M, 
ii, 84 ; from .'ikitiiA. Areh. J‘li;/<iol.. 191'8, 20, 4.’3— 4ol).— l-T, 
solution of stau-li and a small quantity of iiiaiigaiie.su or iron sulphate 
were added to a frcslilv-prvpared blooiTscrum, and the amount uf .sugar 
e.stim,ued by the polarimvt.'i-. The presence of these salts uniioubtedly 
increases the amvlolytic action of the blood -eruiii diastase, and i.salso 
tavaurable to the aniylidytic feniieiit of the pancreatic juice, 


Chemistry of Digestion in Animals. XVII. Digestion and 
Absorption of Proteins Rich in Bases. K. S, Loxdox (ZM. 
y.hesk'l CUm.. 190 . 8 , 66. XVIII, The Importance of 

the Mouth in Gastric Digestion. T.. >. l.oNtsiN and ). It Pw?veb 

1,1 „l ';.s | .-:>s7), XIX. Digestion and Absorption ot Meat m 
the "inteatme. K, r-. I.ommis and Tii. Sui.ima (da./ , .iSS-Td). 
XX. Laws of Digestion and Absorption in the Alimentary 
Tract, K. S, Limx'.' and r. S.tM.m im TJ l -lii,,i. AAt 

Further Investigations of the Same Laws. K 8. Lomhi.\ fOr ■■ 

.p,4 InTi. XXII. The Importance of the Blooding 
Digestion. N. A. D.aiiiowoLsK.vj v (iW.. 4ii.s -IID), 
Digestion and Ab.sorption of Carbohydrates 
tv. W. l’(iuiw/.'>».t (iTid., .'lid 1)44). XXIV. 
the Alimentary Caual. K. .8. l/isnms and M. A. . 

XXV. Composition. Digestion, and Absoil 

K S. l‘esi«.s and K. liiwMNi' I'i' /., aal-CJ.). 

ulo on til' 


XXIII. 
K. S. Lo.vdos nail 
Fat-splitting in 
WKiisn.n'''.' 


liiiienls 'Vi'ie 


dogs 


Tubercle BatiiUi. 

1 'ijiuparo ttiis vol, li. .'|II|. -1 he e.\pci 

<l,.H'ri'‘e.l m pn-vioiis pnbli.Mtmn.s, ilivmiali 

XVll.-ll pielciiil, such as gelatin .a Incimm ^ ' 

Hhi. h are li.-K in ba«H are given, the proiuil-s el > ^ 



and ileum contain only small amounts of free arginine, 
the chief substances obtained in the material issuing from the fistula 
complexes which are precipifcable by tannin. Absorption of 
oelatiu occurs chiefly in the lower parts of the .small intestine, and at 
end of that tube it is fairly complete. 

— Details are given of the rate with which the stomach 
Ciupties itself iu dogs; this probably ruu.s pari passu with the rate of 
(liPesLion. Dutside psychi(ial influences do not affect this, but if the 
food is given by the mouth, it is niuch accelerated, probably because 
the noi'iual reflexes due to taste impmlses are set in motion. 

XIX. — III flesh-feeding (200 grams), the total quantity of chyme 
which pa.'ises the various secLions of the intestine dtjcrease.s with each 
hour of the digestion period. The intcrval.s helwoeri the peristaltic 
nropul.sious of the chyme are <litniiii.slicd by removal of the pyloru-s. 
The chymo is always a thick lluhl, althougli its chemical aud physical 
chavacters vary us it passes along ; it also varic-i iu the concentration 
of the digestion products io different segments of the intestine. 

XX. — An attempt is made to construct mathematical forrauhe to 
(show tiie relationsliips between the dige.sted, undige.sted, and ab.sorbed 
portions of the food in relation to its quantity and the quantity of 

secreted. The experiments on which these are based were made 
with gliadin as the food. 

XXL— l>iuiilar experiments with white "f egg; although thi.s is 
more diflicaiit to digest than gliadin, the same general laws are statei:! 
to iiold. 

XXir.— Loss of blood delays dige-stion ; loss of onedhird of tho 
total volume of blood stops it for three hours ; during this time the fall 
of blood-pre.ssiire |)6r.sjsLs. Tlie quulity of the bloovl is also important ; 
in hvdru'inia there i.s diminution of gastric activity. 

XXUl.--vStar(-h, doxTrin. sucro^e, and dextrose are not absorbed in 
the dogs stomach in any concentration, whtuher dis.'Oiveil in water 
or alcohol. Of these carboliydrates, only .suoro.se and erythro-dextriii 
undergo slight fission (2 -4'.,) in the sbomacdi, and this is due to the 
acid, not to enn’mes ; still large quantities of ga.srrio juice are secreted. 

formation of lactic acid was observed. In tlie duodenum, the 
fiubobydratcs undergo fission, the .amount of which .staled numeri- 
calty varies in the ca.se of difVerent carhohydrates. Absorption has its 
main scat in the jejunina an<l upper ileiim ; again, the amount is .^tated 
numerically. Ab>orplion is comploced in tho lower ihniuj : this is 
usually 100",v or nearly that. Only in tlie ca-o <L*f dr\’ starch docs any 
important amount (22' „) {)ass tlirough into the largo intcstino. The 
intestinal jmee opjoear.s to bo the main agent in tho tission of 
carbohydrates; ir. starch digestion, however, tho duodenal juice i.s of 
special importance. This intestinal activity loads to au increase ot 
nitrogenous metabolism, which chiotly .-ihows itself in the secretion of 
nilrogeijons substance.s into the intestinal lumen. 

XXIV, — The fission of emulsified fat begins in the dog’s >to!n:u’]i 
soon after feeding, and reaches alkont ^2 . . Tins is partly due to 
gaj.ti':n lip;we, uuij partly to regurgitAted duodenal content-. Tiie 
P'lDcieatic juice in the duodenum acts vigorously, cleaving 41,, of tlte 
below this in the small intestine the perceuiage of free fatty 
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acids reaches its maximum, this in some portions reaching 95';;, ; 99-; 
of the fatty acids are still present in the large intestine. 

X.XV. The main, protein constituent of the tubercle bacillus ap- 

proaches in composition those proteins with a mean percciilage of 
diamino-acids. In the upper segments of the alimentary tract, it is 
di'msted, and it is absorbed throughout the length of tlie intestinal 
c»nal. In the lower ileum very little digestion of this protein takes 
place. ih 

Gastric Digestion in Fishes. M. van Hekwf.hdex (Zeiisch, 
plii/siol. Ckem., lOOS, 56, 453— 494).--This investigation definitely 
proves that the acid of the gastric juice in Selachian ildics is 
hydrochloric acid. An unimportant amount of formic acid is also 
present. The results in telcostcan lishc.s are not .so clear, mainly 
owing to the ditliculty of collectin.g the juice during life, 1 taring 
di'nes'tion in .selachians, the percculago of the acid^ may rise to (1 i. 
The pnotcolvtic feriiicut iircsent is probably pepsin, although some 
digestion may occur in a. neutral iiiediiim. and in some tclcostcaii tishos 
even in an alkaline medium. The acid is sccieted at tlie cardiac region 
onlv of the stomach, but the epithelium dilYers from that .seen in 

hi'dier vet'tebr.ites. An aiiiyloivtic ferment is absent, hut lipase is 

^ * \r u 11 


Influence of Bromine on Gastric Secretion. Togami {Ilk- 
c/,ei,i. Ztiuch., 1908, 13, 112 12il).— K.^periuieuts on dogs with a 
rawlcdl’s "siaall stsuiiach” show that aipieous sohitioiisof hromine (in 
contradistinction to io.liiio) paraly.^- the stomach glatia.s without any 
pndiniiiiary stimulation. .Sodium bromide and brumo-protciii com- 
pounds act', but not .so constantly, in the same direction. 


' Importance of Calcium Salts for the Growing Organism], 

.\kNoi.1i lliini.nu i Jlitn'htjtn. /dtt'cfi-- Iftlt.s, 12 , .0)1- Coiijpai'c this 

Vol.. ii, du'i.i.— Kxpiaiiation of a misunderstanding of tlu- mcaiiing of 
tl.e tci'in ‘*b;ilaiue ' in a wink by .\roii and his coll.iboiMtor.- (ttis 
voi,. ii, 20 s,). and ciilici.scd liy the writer of tho note. 8. I). 8. 


Behaviour of Lecithin with Bile Salts, and the Occurrence 
of Lecithin in Bile. .Ii'Hn H. I•"N<. and Kuam; Cki’ii.' ur (/. .hsm 

t7,c,;.. I'giis. 30. l.'ild l:’,l9).— Some authors have stated that 

idle Cl 1)1. lit. s -mall .pi.iiitities of h-cithin, whilst others have c-vpiessM 
ti.,- .uiinioii that till- -iih.staiice is iih.-i-nt. llamiii ir.-trti (Ab.-tr., 
1 Mil li. .dtlii ; I'.'ii.’l, ii. Ml; 19'Jl, u, -8.31 1, whilst h-arnig o® 

univ.'r-al d h-rithiii in hih- an open (picstion, assert, tla 

it Is l,)-, -Mijl in the i'lle ef tlie po];i|- be;ir. 

Iim-nts invi- new lii-eii made with n.v hih- aiu uiti i' '; 
Vu, leeithiu e„uM n..t he sepamted, U 
the lull- s.dts. Us iisii.illv obtained, earry down a pi.osp.ous 
which h.is h.-en r.-g.irdcd by llammarsteu and " ‘.pj js 

I'io.s coiiiph-\ could not ho completely remoYod from tin, 
the latter lelain it very leuacioii.sly. 
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Bill! salts are capable of dissolving 80% of their weight of egg- 
Igpithin, and much of this can be precipitated with acetone, but a 
small quantity remains with the bile salts, and is probably much 
i^ri'pater than that contained in any bile. The ai^dition of inorganic 
salts hastens the .solution of lecithin by bile salts, but does not 
increase the amount di.ssolvcd. A few inorganic salts, however, 
snrh as aluminium and feri-ic cbloride.s and lead nitrate, cause thq 
r,recipite.tion of the bile acids. When lecithin i.s dissolved in bile 
silts, the optical activity is increased, whence it i.5 calculated th.at the 
lecithin has [a]„ + 7'75“. E. G. 

Action of Acids and Rennet on Human Milk. Excel (Biochem. 
Zeitsch; 111(18, 13, 89 — 111). — Hydrochloric, lactic, oxalic, and 

sulphuric acids precipitate human milk, and the optimal acidity is 
u—S c.c. of A'/ 10 acid to 10 c.c. of milk. Phosphoric and acetic acids 
art best at a greater concentiation (.9 c.c.) ; the substance precipitated 
is e.aseinogen ; rennet precipitates a ctilcium compound of this protein, 
and the amount necc.ssary varies within wide limits, but the precipi- 
tation i.s most complete when combined with the optimal concentration 
of acid. '''' • 

Fat and Ester Hydrolysis in Tissues. P.al-l Sa.xl {Biochem. 
ifeifscA., 1908, 12, .'?4d — ilOii). — In organ' containing only their own 
fat, or with .additional added neutial fat, only a .small amount of fat 
lij'drolysi.s take.s place during autoly.sis with exclusion of bacterial 
action. In the case of the addition of mono.acetin, monnbutyrin, and 
ethyl butyrate to organ.s, the increase of acidity after twenty-four to 
forty -eight hours i.s due, at any rate partly, to the formation of acid 
products of autolysis. Amyl salicylate i.s, however, hydrolysed by all 
the Oi'gans inve.stigated, with the cxeej'tion of muscular tissue. 
The power of ester liydrolysi.s generally is .smaller in the ca.se of the 
muscles than in all other organs. The hydrolysing power of blood- 
serum is also sm.ill. Phospbonis poi.soniiig dne.s not activate a 
lipase. None of the methods liitherto employed for determining the 
fat-hydrolysing power of tissues i.s quite trustworthy ; the quantities 
of add formed are too small after short periods of incubation to 
allow an accurate e.stinia(iou of their quantity to be made, ,and the 
product of autolysis ami other circmirstance.s interfera with the 
correct estinration after longer period,'. Any conclusion.' as to the 
lipase content of organs under pathological conditions must therefore 
be accepted with reserve. 8. K. 8. 

Inosite in Animal Tissues and Fluids. Firaxz KosENnEurrEa 
[Zeitsch. physiol. Chem., 191)8, 56. .')7d — .'177). — A new method of 
extraction is described which avoid-' tiro lauits of .‘Scherer’s older 
method. Fresh lle.sh contains no inosite (cvclo'c) : it is formed on 
keeping from a siilistanco named inositoycii. Ux-irlood is free from 
both sub.st.ance.s. ruositogen appeal's in tiii* hiiiuan placenta at the 
sixth month of fmtal life ; it is present in fresh eggs. ’The normal 
urine of men and dogs contains traces of inosite ; that of the rabbit does 
not. The bodies of rabbits after inanition do not form inosite. 

W. D. 11, 
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Muscular Contraction and Receptive Substances, jjj 
John N. L.angley {/. Physiol., 1908, 37, 285 — 300). — Tlio present 
e-fperiinents deal with the action of nicotine on denervated froir,., 
muscles. Up to lOO days .after nerve-section, the local piinctifornj 
application of nicotine to the muscles causes tonic contraction, a.nit doe.v 
in normal muscles ; more dilute solutions cau.se fibrillary tuiichi^,,,. 
for this purpose, however, a somewhat stronger solution is rciiiiireii 
t'haii in normal muscles. It is therefore certain that nicotine piodures 
its effects on muscle and not on nerve-endings. Po.ssibly the 
contractile molecule of the muscle fibre has a number of receptive 
side-chains ; combination of ono of theso witli nicotine ciuses one 
effect, with another, the other effect. Curare prevents nit.otine from 
causino contraction in muscles, whether donervatod or not. 

“ W. D, 11, 


The Physiology of the Glands. IX. The Relationship 
between the Hourly Excretion of Nitrogen and Resorption 
from the Intestine, and its Dependence on Rest, Work, and 
Diuresis. Eiinst Ha.as {Bioc/iein. Xe.itsch., 1908, 12, 203—^47).— 
The hourly output of urino and its nitrogen content were cstiiuatod 
after meals containing known amoiint.s of nitrogen, when the subject 
of the mxperiniont was doing muscular work, when at rest, and whet 
e.Kcessive diuresi.s was produceil by drinking large amounts of te.i. 
The curves repro.senting the output were of a fairly con.stant form, 
They .-lio'vod .as a rule three maxima, the tirst in the second hour, the 
second in the til'th, and the la.st in the .seventli lionr, The tirst mt.d- 
mum is due to a w.a.diing-outof nitrogenous metabolism products owin,,' 
to the introduction of li'iuids in the meal; the .second and thinl .iie 


due to the resorption of the ingested mtregenons matter from the 
intestine, Work or re.st have no delinite iiillueiice on the .amount of 
excreted nitrogen in the tirst eight hours after a iiirai. With 
in.-reasod tliiiresis, there i.s to a certain extent an increased nitrogenmis 
excretion, which is due, not to increased protein decompodti -m, but to 
the washing-out of nitrogenous metabolites already existing in the 
organism, 'if tbe diure.'is be broiigbl about before the in, cc'lion of ;t 
meal. !i smaller ipianlity of nitrogen is sub-aspiently e.xm-tod ; this 
ouan'iiy under tiie eonditioiis of experiments perfminel wto a 
con-taut, and amounted to 05 of the nitrogen of the ingested irtoi 


The Elimination of Non-dialyunblo Substances by the Urine 
under Normal and Pathological Conditions. I umi 
(/bVAsm. Zeitsv/I., I'.H'H, 12. -(.s.-. -4U8i, Tl.c :u,.en.d o 
non dudv-able suhr-tance excreted in the m ine depends on 
of -nbstame inei,iboliee,i. In normal mm It v.irics bvtioeii 
and 2 :J50 grame day averaging about M l ^ 

numbers are n.arkcsllv higher than ll.m-e tonnd for 
gram per day i. They are also higher than t ie -.aMs 
co-e- of nervoms .lis.-.a-e-, and of c hronic disturbances ot ^ 

functions. (Ill tiie oliuu hand, in d 

pi'M-e.sse.', even with dccica.scd ingestion of food, ,-ucli 
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fever and diabetes, the reverse is the ease. The residue, in normal 
cases, gave, when tested with the majority of the protein reagents, 
jjcvative re.«ults ; on hydrolysis with hydroehlorie acid it yielded a 
reducing .substance; probably it consists of chon'ilroitin.sulphuric acid 
..,11(1 nucleic acid. In the case of pneumonia, however, appreciable 
ivuitities of a peptone appeared to be present. In composition, this 
iibstanco was not f.ar removed from that of the mucin of bronchial 
inucons membrane, and it yielded on hydroly.sis a reducing substance. 

It is possibly a glucopeptone. 8, B, 8. 

Colloid Nature of Pigments in Relation to their Behaviour 
in the Frog's Kidney. Itunor-K ifdiinR and S. Cn.\s,six (Zeitsch. 
Ch'M- /’id. Kolluide, IbOH, 3, 7C -8b), — Tlia experiments described 
uveviously (this vol., ii, 710) arc e.vtended to twenty-one other dye.s. 
The expeiimcnU lead to the following rules : (1) When a dye i.s not 
taken up by the kidney epithelial cells it i.s highly colloidal. The 
converse is not true, .since some colloids fire taken up, for e.xample, 
biebrich-.scarlet, .acid-violet, and aniline-blue. (2) Wlien a dye has 
little or no colloid character, it is readily taken up. T. K. 

A Colour Reaction of. Pathological Urine. Oito Gaupp 
[Bioclmn. Ztilich., lltOft, 13, MS— 1 11 Strzyzowski described in 
diabetic urine a reaction dependent on the amount of acetoacetic acid, 
the pre.sence of which indicates a bad ]jrogiiosi.s : it con.si.sts in the 
appearance of a green fliioi escence at room temperfiture within twenty 
four to forty-eight hours when fornuildehyle is added to the urine. In 
the present research, it is shown that the proguo.si.s is not nece.«.sarily 
had. and that the reaction is not siiecilie for diabetic urine, but is 
found in a large number of otlier disea.e.s. .Ammonia i.s increased as 
well as acetoacetic acid in the urine, and .a mixture of ammonia, 
acetoacetic acid, ami formaldehyde gives the reaction. The chemical 
explauaiion of the re.iction is still obscure. W. D. H. 

The Relationship of the Thyroid Gland to the Physiological 
Action of Adrenaline. Ku.v,st 1’. Pick ami I rikdkich Pjxeuss 
{H'wchtM. Zeitsch., 1908, 12. 4M— 181).— The olivet of .adrenaline 
injection on tlie glycosuria and blood-pro^sure in tiiyri.ildect'ftnised 
aniiu.als was investigatcii. It av.-is found, in the case of rabbits, that 
the extirpation of the thvroid glind produc.'d no efioct. on the action 
of adienaliiie as rcgard.s its |*ro|ierties of producing glycosuria and 
diuresis, or of raising the btood-pre.^uro. In the case ot )Oung goats, 
the removal of the thyroid, iiiiiiliited adrenaline-glycO'Uria ; the diuretic 
and blood-pres>,;re-r.ai.sing properties remainevi, ho\vvvt-r. intfict. 

S. B. S. 

The Behaviour of Bromides in the Human and in Animal 
Organisms. II, H, vo.v Wv.ss (.Irc.'i, S..;., I'atii. Vkinii., 19U8. 69. 
18t) — lyh). — The kidneys possess no specifii eajiacity for c-limiriaiion of 
hrniiiides.. After injection of these salts, owing to iucreused osmotic 
pressure, the kidneys will become active, tmt will eliminate, not the 
foreign salt necessarily, but also the ciiloridcs. There will be, 
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consequently, A chlorine deficit in the organism, and the toxic effects 
due to bromides are caused by chlerine starvation ; the bromides them- 
selves play a purely passive rdle. S- b. S, 

Behaviour of Hydroxylamine in the Animal Organism, 
KoiiFKTO CiusA .and E. Lu/.zatto (AUt K. Accad Lince,, 11)08, [v], 
17 i 334— H40) —The authors have made a number of expcrinieuts 
on ’the toxicity of hydroxylamine and on the presence of the latter 
or its oxidation products in the urine of .animals to which hydroxyl, 
amino ha.s been administered, either by ingestion or hypodermically ; 
the blood of the animals was examined spectroscopically. 

■Vs a poison liydroxyl.amino is four to five times as powerful as 
nitrous acid, 'in blood in vitro, hydroxylamine is oxidised, fiist to 
.,:i,-niis acid and then to nitric oxide, most probably with intermediate 

tornrirof dihv.b-oxvannnonia,thus: ElbyOlI -^ Ell(()U), 

>-(011), or >-H.,-6 u - llNt> -> llh0 + IlX0,,,:=''\0 + 

H i) The blood-spoefrnm indicates the loesenco of the mtnc oxide 
compound of biemoglobin, together with nietlnemoglobin. T. II. P. 

Phvsiolorrical Action of Optical Antipodes on Higher 

d OuuiduHs were administeivd lo a imiuber ot pains of raljhits of 
about equal weight in the proport ion of 1 Ti gram ot 1 f) y camphor oil 
nor lOU crams-weight of ll.o animal, the times of survival ot the 
•abbits after the inieetion being measured. In the case of .camphor, 
he mean period of survival was -J-Vt minutes, and for d-camphor, 
■530-7 minutos. so that the t-xicity ot f c.imphor is thirteen times as 
ereat as that of the ,/-i..-omeiide. trimilar results wore obtained 
by ‘ex^u-iments on guinea-pigs. The tastes of the two forms of camphor 
ai-e uLkedly different, the /-isoinende bein.g almo.st tasteless^ 

Behaviour of Doxtrosephenylosazone in the Orgimism 
I IVUVU l-n.olUM (.t«i II Arcnd. Luicei. l.)0«, [i]. H, n 
' ehii-kens, giiinoa-pigs, .and dogs to 

-Kxpei-.men > , ^Mininistered, either by ingestion or 

; " ^ o -t^neal inj.s.tion. -how that the animals are no 
T V V ( ,,-1/. me The eniudn-ion is drawn that the osazone n 
" r . Ive. n. the nr-ani-ni inln dox.ro-o and phcnyll.y-lrazine, or 
■r^n.|ire-ob.nond.,e,.a.eur phen^^^ 




oxyhamoglobin 4 th.i blood to me' 
lUTVi.’ Cflitl'-*. 

The PhannacoloCT' of Phenanthrene and ^its 
derivatives. IIkiimaxn IIiu.ki.uam.t <• ' l,.s to.xic than 

1 OOS, 59, 1 1" 1 14).— The r.-dti<'ed ph-ininthi( 

phemiithiene il-elt. The hitler is 
In the form of a phenanlhrnl 
thifiMf, in 


(dimiiiated from 

Dodecahvdrophenan- 

Iii the case ot 


"111 t'l - r" V . 

a r.ibbit, aUo gives rise to ii glycuromi e. 
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frogs, phenanthrene itself gives rise to a glycuronate, but not 
9 ; lO-dibydrophenanthrene, or derivatives containing more hydrogen. 

S. B. S. 

The Quantitative Estimation of Synthetical Muscarine by 
physiological Methods. Kekmann Fuhnek (Arch. exp. Faik. 
Pharni.., 1908, 59, 179 — 185). — Injtx;tioa of muscarine solutions inIjO 
the heart of a toad (liufo vulyaris) produces in weak solutions 
hiininutioDS of amplitude of the beat ; in stronger solutions, slioit 
cessation, avith spontaneous recovery, with periodic beats, and with 
still stronger solutions, total cessation, lasting for some minutes. By 
perfusing the heart with Ringer's .solution, it readily recovers, and 
can be employed for further experiments. To test the strength of a 
solution, the heart is lir„t treated with kriown strengths of a muscarine 
solution, and the effects produced by each strength noticed. The heart 
is then perfused with the muscarine solution under investigation, and 
from the dilution nece.ssary to produce the various effects, the con- 
centration of the miiscarino therein can be ascertained. S. B. S. 


The Action of Methyl-green. 1Ikp..\!.\x.s- Fliixer (Arch. exp. 
Path. 1‘huriH., 190d, 59, Itil — 178). — Mcthyl-grcen is a true ciuatcr- 
nary ammonium base, which cannot be c.xlracted from aqueous solution.s 
by ether. It has, accordingly, a ciiraio-iike action, and produces 
paralysis, acting peripherally. This effect is produced in frogs by 
doses of 2 — 1 milligrams. 0'03 Gram ]ier kilo, is liie toxic dose for 
rabbits when injected subcutaneously. Five times this dose, when 
administered per os, is without action. It exerts no luuscarine-like 
action on the heart, but acts on the blood-vessels, cau-sing fall of blood- 
presstire. Pharmacologically, it .stands in the same relationship to the 
methyl-violet, from which it i.s produced by methylation, as curarine 
tociirinc; methyl-violet, like curiiic, exerts no curare-like action, hut 
a digitalis-like action on the heart, which is wanting both in methyl- 
green and curarine. Methvl-violet is adsorlied by liltei-paper and 
charcoal much more readily th.ui luethyl-greeii, and pigments stiongiy 
colour the ti.ssue.s .surrounding its pioiiit of application and the organs 
on which it exerts pharmaeological action. Jlctliyl-green, on the other 
hand, does not pigment very much, and is readily excreted by the 
kidneys. For this rca.son, the tinctorial power of luetliyl-grcen has 
failed to throw light on the question of the localisation of its curare- 
like action. S. B. 8. 


The Phitrmacology of the Quinatoxiiis. Heum.cxx Uildi:- 
miiXDT (Arch. exp. Vulh. I’hann., R'U8, 59, 127— 1 o'J).— The 
products formed in the isomeric change produced by heating the 
cinclioua alkaloids in acetic acid have been termed the quiuatoxius. 
lire experiments indicate that the increased toxicity of lliese puoducls, 
iio compared with the parent subs taiicos, is iluo lo thf presence of tho 
Piperidiutj group aud the freo iuiino-group. TUo oompaiativo o 
^ WDchotoxiii, methylcinchotosiu, aud oibor derivatives 

inve.stiguted. 11. S. 


tVects 

were 
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Biochemical Investigations of p-Iodophenylarsinic Acid 
Ferdinand Bli'Menthal and Friedrich Herschmann 
Zeilsck, lfl08, 12, 248 — 251 ).— p-Iodophenylarsinicadd was prepared 
from atoxyl by slowly diazotising it, and then addin;* potassimn iodi.le. 
It is soluble in methyl and ethyl alcohols, but insohilde in other 
organic solvents, and can be heated to 300"' without melting, fnf 
Iihysiological inve.stigations, the sodium salt was employ, .,1. It j, 
more to.xic than ato.xyl ; O'l gram can be iniected into rabbits of fron, 

I'U 2 kilograms in weight without marked ill-effects ; 0 2 gnuu is „ 

lethal dose. The animals killed e.vhibit acute iiephriti.s. 1 l;e imliiie 
i.s excreted in the urine apparently in the form of an oiMnic 
t*ompound, and can he detected tliercin foi some days alter th,, 
injection. h. 8. 


Beeswax. 11-\unar Ukku ((7,e/n. 1908, 32, — 780), — 

From a study of this wax, the author concludes that yellow breswax 
contains aromatic and yellow colouring niatter.s sohilile in Sir ;, 
and insoluble in light petrolenm ; clicmically- bleached wax coutaiiis 
no sueh insoluble substanees. The odour of the wax apiiears to he 
due, in part, to e.'ter.s of a cholc.sterol derivative and aoeiic iici,l, 
butyric acid, valeric acid, and an nnsaturated liipiid iicid. The 
oiHU-atiou of bleaching the wax causes the lower fotty acid esters to 
doeomposo. Both bleached and nnlilc lelicd wa.x coutain at least 0 6 ,, 
(probably more) of cholesterol esters, which artMliliieult to saponily, and 
have liigli sapoiiilieatiou values; only tile alcohols give the eholesierol 
reac tion not the acids. The free wax aci.ls, which are soluble in se ■ 
alcohol. 'toii-sist cliicllyef unknown acids, together with smell iiuaiititie.s 
of cero'tic acid ; the bleached wax contains palmitic acid. super- 
sitiir.itich method is described for sh oving stearic aciil adult, ratioii 
of be,.sHax. Ihluto acetone, l> Uusf.Tn, is use,l instea,! ci alcohol, 
enabling so small a .piaiitity as n ;i gram of .stearic acid tn be 
dctectcl in the pre.-elice of p.ilmilic ami ceiotic acids. J, \ . I., 


Fatly Acids from Mummies. W, SciiMiiiT ((7,e,,,, '/.nl, 

I'uis 32, 7b*J 77"i. .Ml niilliimie.s of whatever age cimaiii tatty 

a, bl-’ ami it i- of inteivst to ascertain the alteiati,.iu in cemiicsilion 
of'th'e-e acid- as time pi ogre .-es. With this object, mutimces from 
a!, out s II. bO'i ami about me. louu have been investigate, 1. I•relll tut 
him'- ami musi h s of the luoio leeei.t, . ami 2il 2.' .rcspiTtm'T 
of hr'her tattV a. ids have been .dU.ul.cd, 4^1 , of whull is oklc ,lt.,l : 
pim tu-ally m.'volaiile fatty ac.ls were present, TT.e h.ngs iic spta 

oi tie oiler Iiiiimmies (' 011^11101 respeetixely 12.i , ami o O' 's 

f.atlv ae„i-, reloively b- olei,- acid, and in prop„rta,a m tic 
reeen' mummies, a eor,-ider.able ipiantiiy -f volatile acids. 

The liver of a mummy (ire. Ulbti; wa.s fmind to f'"* 
v.jbitile fatty arids, wb.ieh ale, for the most p.ai't, present as , 

''The author eon-i,ler.s that the prcs.-nee of ‘‘'s''" 
due. ill p.-ut. to the nai.-formation of the niuiiiunlie, ' ; „f 

volatile aeids may bo doiive.l from the slow ,lerou,|osm^, 
Itie bigl.er acid-, ami not direetly from the albumin. ■ ■ . 
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Optical Activity of “ Protagon." A New Physical Pheno- 
nieaon Observed In Connexion with the Optical Activity of 
So-called “ Protagon.” Otto Rosknheim and M. Christine Tebb 
[J. l*hysiol.i 1908,37,341 347, 348 — 354). — “ ]?rotagon ” dif-solved 

in pyi’idine possesses at 30° a slight dextrorotatory power, which 
changes to optical inactivity at higher or lowei' temperatures, showing 
htiahy a maximum^ laivorotation of —242^, and a final constant 
Ixvoi'oLUion of [aJJ* - 13‘3'’. Ihe prolonged action of boiling or 
warm alcohol during its preparation or recrystallisation has no intiuenco 
on these phenomena. Wilson ami Cramer a “decomposition” theory 
of protagon, based on the change of the specific rotation of protagon 
in pyridine from + 6*8^ to ( + i^lS'.j" after the action of warm alcohol, 
is erroneous, and cannot ho used for the revival of the view that 
[iiotagou is a definite chemical compound. 

'1 he explanation of the cliangc is as folloAvs : the diamino-phosphatide, 
-phiugoinyelin (the constituent of “ protagon ” rich in phosphorus), 
:s precipitated, when a solution of protagon i.s kept; it is the appear- 
luce of this precipitate wliicli give-^ rise to the higli hevorotation ; as 
;he precipitate settles, the locvorotation decreases, and the final 
ai’oi'otation is due to a small amount of the precipitate wliich does 
lat settle. But if the precipitate is reinoved by tiltration or centri- 
:ug!Uion, the portion of the protagon wifich remains in the [lyridine 
coliition, and is phosphorus-free, is optically inactive. If the precipi- 
tate is once more shaken up with thi.^, high hevorotution is again 
ibtaiucd, which lessens as the precipitate once more settles. Xhe 
ligh la^vorotation is expressed in tlie usual way, but the optical 
ictivity of the precipitated substance does not follow Biot’s laws. 

On microscopic examination, the precipitate of sphingmyelin is 
oimd to consist of anisotropic globules (fiuid .^pluero-crystals), and 
heir appearance in polarised light i< figured. The term sphaero- 
'Otatiod is proposed for this phenomenon. 

i'lie majority of the exjierimeuts recorded were performed with, 
notagon or sphingomyelin prepared from brain, but a similar 
ub^tauce with the same remarkablo properties was also prepared 
I'oin the cortex of tho suprarenal body. W. D. II. 
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Enzymes [Diastase], Wiliiki.m Sc'iiNEinEwiN'ii, Dieheich Meyer, 
■M F {Jlied. Zenlr., 37, ."i0;i--r>()4 ; from Arh. Agrk.- 

'cw. \ ermchutut. IlaUej 1906, 2, 67).~Alcoliol and etlier have a very 
^banoiis effect on the action of diastase, and freshly-prepared solutions 
much more vigorous in action than the precipit.ated 
^ ance. * It is therefore impossible to obtain information as lo the 
_aipoMtion of enzymes hy studying sub.stancos prepared by precipita- 
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Albumin, asparagine, and peptone act favourably, so also do 
acids (citric and acetic) at low concentrations (0-00 but at higher 
concentrations (0 010){,) they retard the action of diastase Cl.londes 
of the alkalis and small quantities of monophosphates aiidoi alminiiium 
sulphate accelerate the action. One to 2% of monocalcium idioi.pl, 
or of aluminium phosphate inhibits action altogether. ]•., J jp 

Action of Small Quantities of Metals on Lactic Acid 
Fermentation. Ciiaklks Ricuet (AVd. Zenlr IDOK, 37, ,5iG; 
from Compt. reml. Soc. JHol., 1905, 60, .155-4u6)^-Mim,tc mounts 
of barium, pUtimim, cohalt, iiiangaiieso, and vanadium were hmnj to 
cause a slight acceleration in the rate of production ot lactic iicid. 

° K. J. II 

The Catalases of Bacteria. Auciust Jouss {Arch. Hun'mi?., 1908, 

Q'y 121 102). — fhc power of bacteria in bouillon cultures to decom- 

nose bydrogeii peroxide is due to the presence of a spccilic Ciitalas-p, 
which exists in tlio form of both an ecto-and endo-foimcnt. Catalase, 
formation appears to be a very general property ol f.actcna, although 
imlMdual .siajcies vary very greatly as regards the nittuisity of tlie 
action. 

The Chemic.al Changes Involved in tho Assimilation of Free 
Nitrogen by Azotobacter and Eadiobacter. .hi.us miiklisi 
u’„ur. IhJ.. /•.(/.. I'.'tlS, li, 21. .lSl-U'l9);-l.olli Azotohudtr 

chroococcwa and A'ado./.cder are widely distributed in nature, especially 
in soils where the Iduisl, -green algie are numerous ; they were no. 
found, however, in tlie high-lying sods of the .-\lp,s. lull dct.ulaie 
.oven of the u,ethod.s of isoh.tmg and studying the orgauisuis. 

“ K.viKuiiiienu on the amount of nUiogeu-lixatioii slmwel tiiat, 
eontrarv to the gencrally-acceptod view Au-fm .uWer lias m.ly s gh 
o„wers'of a.-.similalino free nurogeii ; thus euUines ill 1 .1 and J 
davs resiiocively lived only 2'2 and 5 nnlhgr.nus ,d n.tiogn. pen 
whi!-t \zntui:irt.:r eullures under the same eonditiuiis lived , . i d 
o.S milli-rams p er litre. Nor is the intrege, .-living power el .Ine.ea!* 
gre,iLlv uu-nased hv synddosis wilh /An/oAieter. 

In ‘order tinil nltrogen.Uxat.on should go on, . tswn th 

.w,|„-l,yd,a.e should he supplied, and experiments we e A 0 

.seertinn the relative values ol sever.d suga,> 

.no< euective. eausinv iMl „ndigr,uus o I' 

|„.v,dese enabled llil to 155 nul igr-nnsto ^ 

So. In. ri,amno-e only 19 <. 1 He Ugures In, ' ,“1 

.-bow soinewhal wide v.iii.ition.s, hut a .stiu-s o ' ^ , , 1 „,„ 

that 1-9 to 22 1 e,-.nus of tins sugar ;;;;; ,|,e 

dioxide and water for every gram of nitrogen Itvn , ,„y, 

.n.ulls, the author suggests t hat the lurfuro.ds of the .ui 

th.' !;• -t souree ed foed for Azol-lucirr ^ jiive.stigateJ' 

Tlie iiillueiiee ol .so, Inna nitrate on the pieie.s. ' ■ , ^ Mt 

Tin, suh-tanee inhibit.s nitrogen li-xallon ; is a poW 

nearly a, useful a food stuff a.s f.eo tnlrogeu. /on/tvto« 
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ful denitrifier, decomposing tho nitrate with liberation of free 
nitrogen. 

Kespiration is more intense than in any otlier organism yet .studied, 
1 gram of the bacterial mass evolving 1-3 grams of carbon dioxide in 
twenty-four hours. In addition to carbon dioxide, the followinf^ sub- 
ttancrs arc also produced from tho sugar ; ethyl alcohol, hydrogen, 
formic, acetic, butyric, and lactic acid.s. jr, ./ 

Effect of Paateuriaation on the Development of Ammonia in 
Milk. w. G. WiimiAS and ilK.vitv 0, .Siiek.ma.v (J. Amer. Chem. Soc., 
11)08, 30, 1188 liyS). K.xpcriments which have been made on the 
pmteurisatiou of milk at 05“ and 8.5' have shown that it does not 
entirely destroy the bacteria which attack the proteins with formation 
of lunmonia, but doe.s de.stroy, sometime.-i at iiS'-' and always at 85=, the 
biic'teria or enzymes whicii cause tho decrease of aininonia in raw 
milk. Tlie estimation of ammoiiia for the piii pose of determinina the 
iiuiount of decompo.silion of proteins in milk particularly useful in 
siiuplcs which have been [asteurried at a higli temperature, but is of 
loss value in samples which iiave been pa.steiirised at low tempera- 
tui'e.s or not at all, siiiee the amount of ammonia piesent at any given 
time cannot be assumed to be proportional to the e-iteut to which protein 
(lecowposition has taken place. In the ca.se of samples of New York 
milk, it was found that, in pneral, pa.sieurisatioii was less etlicient in 
flieckiug the development of ammonia than in retarding the production 
of acid, and tluY was especially true of milk pa.steurifed at the higher 
teinpeiature (85'=), which before hecoming. sour often showed an amount 
of aiumouia considerably in e.xcess of that produced in raw milk of the 
same ago and origin. It w.is aho found that pasteurisation greatly 
retarded souring, but favoured the development of an offensive 
odour and bitter taste, thus eif.-ct being much less noticeable in samples 
pastouri.seil at 65’ than in those pa.steurised at 858 K. G. 

The Photodynamic Action of Plant Extracts Containing 
CWo™phyll. Wai.tiikh Hausma.s.s' [niocUm. /eitfi/i., 1'JU7, 12, 
■lol ,534). k.xtracts of various plants eontaiuing chlorophyll were 
shown to exert no Inemolytic action on su.spcnsions of red blood- 
,ooipusoles when kept in the dark ; if tho mi.vture of corresponding 
quautitics was exposed to light, haiuolvsis n-adily took place. 

S. B. S. 

Keoent Researches on Chlorophylliau Photosynthesis. Ev.v 
JIameli .and Gi.no Poi.l.-iccu {Alti i:. Accad. l'JU8, [v], 17, i, 

<oJ- -744) _A destructive criticism o)f the work of Usher and 
(‘Vo. tr., ll)U6j ii, i'.l'J, ^81 ; compare aUu Kwait, this voL. 
1^! - ()• ii'o ytutement mmlo by V^lier aiul i'riostley that ^reeu 
^‘i\esot h loileay atiW attached to iho plant, do Dot become revidi^h- 
vioiet when immersed in 8cliiirs rea-ci.t i:> iiieorrect. .Moreover, 
J-Tw ' immer.'-ioii in boiling water, is placed in pure 

tie same bleaching is seen as vvu'. observed by l^ilcr and 
'^olntiou of carbon di».i.\uie ; it is probabfv due to the 
, on the chlorophyll, and not t<.» that of carbon dioxide. 

^ expeuments on tho production of formaldehyde from carbeii 
XCIV. ii. po 
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dioxide in an ai’titicial " cell composed of glycerol and cliloropliy]} 
are valueless, because solutions of chlorophyll always givt Schiffs 
reaction. The evolution of oxygen from these artificial coils as 
described by Usher and Priestley could not be observof], 
conclusion, it is pointed out (1) that these workers did not make any 
direct experiment to prove the presence of hydrogen poioxide iii 
•plants ; (2) the function of the catalytic enzymes supposed to decompose 
the hydrogen peroxide is not demonstrated ; (3) tliat all deductions 
based on the existenc of formaldehyde in the plant after tlie ileatli of 
the protoplasm and tlie bleaching of the chloropliyll are eiioacous, 
beeauao formaldehyde is present in the living green cells ; (1 j 
tlio pl\otolytio decomposition of carbon dioxidu in prcseiue oF chloro- 
phyll cannot bo realised, mucb loss the production of st.areh uiKhu- the 
conditions given by Usher and Priestley. Tlie only facts e.staldished 
are that Uie phenomena of assimilation are intimately eonneeted with 
tlie production of formaldcliydo, and that the hitter is locali.-ici in the 
cliloroplastids, as was .already observed by Kimptliii. \\ , A. 1) 


The Translocation of Nitrogen Compounds into the 
Embryo of Barley from the Endosperm and from Artificial 
Culture Solutions. IfoK.tt'K T. Hiiows (Tniiis. Halnm’a 1, ii, 
•JS8. Compare following abstract).— Uenuiiiating barley has been 
shown to i-ontaiu in tlic early stagi-s of its life a variety of nitrogciioiii 
sulistaiicc.s arising from the protein of the original see 1 ; within ths 
first ten dav.s, at least do ,, ef the seed protein must be tnin.sfm'iiicJ, 
Not all of the nitrogen roiiipoimds found after gei initiation me 
degradation (•■down-grade’') produets; a certain auioiiiit leiuesoiits 
tlie surplus nitrogi'ii over and aliove tliat reipiiied for iiiiinediate tioiie 
formation iti tlie growing emluyo. and temporarily aceiiiiiulated 
for future u.-e (••upgrade" prodiietsi. It would be pos.-ibh' to ilis- 
criminate between tin- two liy slopping tl.e vita! activny el tae 
einlirro in gerimn.iting grain witlioiu slopping eiizyine actieii, t or 
exaiii’ide. by treatment wit li eiilorof.irm vajiour. I’silul ligiit is also 
ll.rown on tiie Mil.je. t l,y deteiniining the redalive mitran; value 
of tile v.iriou- nilri'genoii.s e.iustitileiits ot tlie growing gi.ilii iiliup 
tile-.- ,ire presented I.i ll.e d.'tarlied einliryo iu water cultuies (cumi.me 

brown tii.l -Morns. Tiaiis., l.s'.m. f>7. 

I'lie i.rriev wa, s„|-.ened soiiiewl.at liv steeiung. on- the eiiin .t 

i.-iio.ve't wil iiiiiit iiHory l.yineaiis ,,f a small kmte. A certain loiui * 

I t tlie embrvo^ were ti.i-n pliue.|, seut.-lliim downw irds. on nsas a 
,„ro„s porcdain in, leers, d in IVtri .hslie- e,.nta.nnig ^ 

Lliuion in snel. .piantity lli.it the disk w.is ^“Vered w a liou d. a -U 
the einl.rvos. The aii.onnts ol mineral matter and ol -.la- ■ .1 

well, lii.-'sani.- in all experinieni s, Imt the nitrogeu 
Vnrie.i- l lie 1 .iinpoiin.ls imed, and tlie order ot then elk t 
a. fobow. : t>.,. in.. ami pla.nylalaninc (belli pomo'''-'' ^^^ 
efciitraiion used); l.inine, in-ilt allnini.'.y.s, am iiei ‘ ijircctly 

ini, ii.it growtli 01 til.- planlh-ls); ' ' ’‘'T'’ aiilounting 

elTeetive .i.s niilnenis, and causing as.similatioii of ‘ C , hate, 

to nearly 0<. , of tl.al originally present); am.uonuim h, 
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aspartic acid, glutamic acid, potas.siuiii nitrate, and asparagine show 
jrooressive increaaea in their power to supply nitrogen to the plant, 

^ (t i.s significant that asparagine, the best nutrient found, i.s much 
more effective than its hyilrolytic products, just as sucro-se was found 
(ii- brown and Mori-is to be .superior a.s a nutrient to dextrose and 
lieviilosc, E. J. R. 

The Soluble and Non-coagrilable Nitrogen Compounds in 
Malt. Hoiiack T. Urow.n' (./. Inst. Hrewing, iy07, 13, 394 — 416). — 
An aipieona extract of malt contains a very complex mixture of 
uitroccnoua .suhstauccs, oven after boiling ;ind removal of the coagulated 
pounds, and ordinary precipitants were found insufficient to effect 
cooiplete separation.s. 'I’hns pliosphotiing.stic acid precipitates about 
half the nitrogen, hut it dw.s not sharply tiifferentiato the complex 
cciiiipounds, and it i.s pos.sible to isolate both from the precipitate and 
the filtrate suhslauces having snb.-taiitially the same properties. 
Special methods were devi.scil tor estimating tlie nitrogen present as 
auimotiia, and that c.xi^ting a.s amides and amino-acids (and therefore 
liberated by nitrou.s acid), but the.-e only aeeouuted for l'i'5% of the 
loti! nitrogen m the e.xtract. An el ihji.alc series of ciperiments was 
then made to separate and <diai'aeteri-e tire lemaindet of the nitrogen 
compounds, including .salting-out with zinc .sulphate and ainmoiiium 
sulphate, various treatments with alcohol, pieci[iitation with phospho- 
tuiiestic acid, anil the use of dialysis in a special form of dialyser ; as 
lar as possible, the experirneuts were made quantitatively. In thi.s 
va)-,souie substances were i.solated roeiubling in tlieir main character- 
hues the alhurno.-es and peptoue.s which re.sult from the dige.stion of 
suimal protein.s under the inlluence of animal pepsins. The malt 
allnunoses lire neutral, soluble in water-, not coagulated by he.at, and 
nih«l-oat by ariimouiuiu and ziiie sulpli rtes. Trio malt pieptoue-s ai'O 
leudilv and periuaiieiitly .--oluhle in water- and .strruig alcohol, are 
readily dill'iisihle, anil pi-ecipitalde bv phospliotungstic acid. In .all 
tia-.st- I'e.'pects tliey agree witli the eoii-e.spoiiding animal products; 
thev ililiVr, however, in net giving the hiuret r'e.ietiou, and in that the 
mail peptones are uot pi-eeipitalde by feirie amui'.-niuin alum, llie 
-division of the “ non coaguhihlc '' nitrogen in aqueous and dilute 
akoiiel extracts of malt wa.s found to be as follows ; 



A'|a>o',is 

Dihitv .ih. 

Il.tl 


L'l' IMllt. 

"I 1 

i-ilr 


;;s ainiiioiiii " 

11 



., aiuiiiD-ar'itl .111(1 aiiji If ...... 

ir- .) 



itr_;anit: l aS'-s ' 

.'•■'J 



,, milt iilbuiuuM'H - ' 



, 

mall j)fj«i<ims 



’ 

,, UUiliUmiilKti sUl-sl-MiVfs .. -'O '-' 




Tire amino-acids and amides include asparagine, tyrosine, lenciiie, 
mill aliantoin ; the organic bases are riiaiirly betaine and choline . the 
tilbirmoses cousust of at least three distinct compounds, and the 
pepljoues cau he differi-iitialed into at least two. 


1 ) 0—2 
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!* In examining the several fractions obtained during the investigati 
of the albumoses and peptones, the author has found the " amii 
index ” a useful factor. These substances, although neither ami 
nor amino-acids, liberate a certain amount of their nitrogen 
treatment with nitrous acid, and the percentage so liberated is cal 
the amino-index. 

• ilalt albumose I, which represents about one-third of the tc 
albumoses separable by ammonium sulphate, is insoluble in S 
alcohol, and possesses a remarkable power of producing a persistt 
froth in aqueous solution, a property of considerable interest in cc 
iiexion with tlie form-ation of head or foain on malt-worts and bee: 
its amiuo-index is +. Albumose II is soluble in 85'J., alcohol, and di 
not po.ssess this frothing power; its amino-index is 5. Albumose I 
with amino-index 20, is salted-out with zinc sulphate after removal 
Albumoses 1 and II. 

The malt peptones I and II closely resemble each other in gene 
pro]ieities, but the .-tmino-inde.x of one is 10'0,and of tlie other, 19’2 

The author eonsiders that the albumoses ami peptones are deri\ 
from hordein, the alcohol-soluble protein of barley. E. J. R 


The Protein Changes Taking Place in Green Plants wh 
Kept in the Dark. Wl. Ul'tkkwitsch (JUccIteni. Zeitsch., 1908, 
31 1 — 330). — The plants em]doyed in the investigations were bet 
and eat.s. The tot4il iiilrogen was estimated by Kjelda 
method, the protein nitrogen by that of Slutzer, the aspartic : 
nitrogen by tiiat of Saclisse, and the ammonia nitrogen by tha 
Bos.'liai'd. In the ca.-S) of l>eans, the uiidigestible nitrogen s 
the nitrogen of the suhstaiices prtvi[>italde by pliospliotungstic a 
were also estimateil. The analyses were carried out with sample.s 
tile original materi.il. ami al,-.o with .samples of material which 1 
remained for dilfereiit lengths of time m the dark. It was foi 
tiial tliere wa.s a decreii.se of protein nitrogen and an increase 
aspartic acid nitrogen. The nitrogen, winch wa.s due neither 
as[>artic acid nor pnnein. at tirst iticreased, and then diminished. 1 
coiicbisiou is drawn llial part of the aspartic acid (and another acce 
p, Hiving amide) is foraied by a st-eondary clmcgit from products 
protein degradation, which iiiebide leucine and tyrosine. 8. li. 8 

The Function of Calcium in Plants. 4 iktou Geafe .a 
Iho'oiI) KriTKit vox I’ouriiK.ist {ISiet. Zfiih-., 190S, 37, .')7I— 5( 
from Witurin. i;.,wUlvtn, 191)7. 22, 233).— The authors lind that I 
,„j„n.ms ctTcct.s observed when plants are grown without a prol 
sooolv of calcium comiiouiids cither f.iil to appear or are gre.a. 
d.-lav.'sl when sugar is snppli.-d. The experiments wore made wi 
heans (/'/ni.soo/n.c v„l;arU), ami the sugars investigated wore l«vii) 
devtro-e, and sucro.se; of these, bevuloso was inost eHect 
.ielaving the ctVcct.s of calcium starvalioii. 1 he-se resnl .s 
siipi'siri to the view that calcium is concerned in tlio conv 

.st.aich into sugar in tho plant. _ , 1 ,..,. 

Kxp.TMiienls also .lesigned to ascerlain w le ^ 

us a proUttor against tho formaldehyde, winch im / 
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P produced during the asf^imilation of carbon dioxide. Plants were 
rown in normal solutions and in solutions free from calcium; some 
^re kept in the dark and some in the light. Formaldehyde occurred 
all plants exposed to light, but it did not occur in plants kept 
‘ the dark, even where calcium was withheld. Nevertheless, the 
aractwistic effects of calcium starvation were seen in the latter 
:p, and these experiments do not show any relation between 
ciimi starvation and presence of formaldehyde. E. J. R. 

Occurrence of Calcium Oxalate in the Barks of the 
ucalyptus. Henry U, Smith {J. 7i*oy. Soc. A^evj A'outh Ha/es, 
1 ( 0 , 39, 23 — 32). — The following amounts of calcium oxalate 
ere found in the bark of different species of Ji^ncalyptus : E. 

16‘6l) ; BfJiriana, 16‘50; A’, salubrh, 16‘00; E. ohom, 
1^4; E. 0*80; K. sahiouophloiaf 8*34; E. occidmtalut 

82* E. viridifi, 5 01; E. rfiduucft, 4'4b ; E. polyhraclea, 2T4; 

, stricta, O'CO, and E. MorrUiy 0'08%. The calcium oxalate diffei’S 
om that usually found in plants in having only oue mol. HjO, and 
its crystalline form, being siiiiiUr to the mineral whewellite. 

It is suggested that the production of large amounts of oxalic 
lid may be the cause of stunted growth, and that Eucalyptus gracilis 
the degenerate form of a larger tree. 

The tannin in the }>arks containing much calcium oxalate is 
'idedly superior to the tannin of barks in which only small amounts 
‘ present. N. II. J. M. 

, duminium, the Chief Inorganic Element in a Proteaceous 
ree, and the Occurrence of Aluminium Succinate in Trees 
f this Species. Henry H. Smith {J. Eof/. Boc. Xew South ir<T/.e.s, 
904, 37, 107 — 120). — Four specimens of (frites excefsa, one of the 
'es known in Australia as ‘‘Silky Oak,” were found to contain 
ge amounts of aluminium. When excessive amounts of aluminium 
5 taken up by the trees, depo.sits of b:isic aluminium succinate 
? formorl. The deposit-s contain also free butyric acid. 

.Samples of the wood from (1 ) (^Mieenslaml, (2) Mullimbimby, 
) Dorrigo, and (4) liingalow, containeil 0'(i39, 0‘634, 0’673, and 
hJG'j a.sh, the composition of which was as follows : 


K,0. 


f.iO. 

MgO. 
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0-2o 
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— 
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■iS'77 

Ois 

1 -it) 

— 

— 
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The ash of (2) contAine<l traces of cobalt. Iron was present only in 

aces, 

The sap of Grevillea rohnsta was found to contain butyric acid. No 
lunium could be detected in the ash of tive varieties of Grerilha. 

N. H. J. M. 

[ 1 , .ihoca- Pat. Julius Leavkowitscii {.hialysi, 1908, 33, 

315).' — A fat, consisting of about y8‘\, of myristin and 2'\, of 
ei -J is yielded by tlie seeds of Scyphoc^phalium ochocoa, a tree 
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found on tho West Coast of Africa. The kernels of the seeds y 
about 58-8% of the fat, but by wh.atover process the fat is prepai 
a dark brown colouring matter is at the same time extracted ; t 
colouring matter i.s contiiined, not only in the husks, but also in 
p[ ermodenn which pusses through the whole of the endosperm in 
form of irregular lamellte. The white endosperm, cut out carefii 
liy liand, yielded a fat having tho following chemical .and physi 
constants : ]>“ 0-88!)i) ; saponification number, 238'5 ; iodine n- u!; 
1'72; Keichert-Jleissl number, 0-6.a ; in. p. 43—480; unsaponilia 
matter, 0-37';;, ; mean molecular weight of tho fatty acids, freed I 
unsaponifiabic matter, 221-9 ; m. p. of fatty acids, 47'2“; the extra 
fat had tho acid number 1-42. The seeds are obtainable in 1 
quantity. W. P. 

Carrotene from Carrots. Lkon .M.^kchlewski {Zdlsch. ph 
('hem., I;)ti8, 56. 3i>4. Coniparo Hulor ami Nordenson, this vol 
7241. — Tlie autlioi- has sliowii previously that can-otene i 
o.xidisod does not yield a derivativo of cholest.ei-ol. J, J, 

Absence of Gum and Presence of a Ne-w Diglucoside in 
Kinos of the Eucalyptus. 1 1 ksuy C . 8m itii {J. Hop. Soc. Aeic 
liio.’', 38. 21 -do). — Kre.shly-e.vuded kinos of Eucali 
jMDikuhiVt yielded a iliglueoside. ("(/ip/i/oio, ivliicliis insoluble in ale 
Wlieii liydrolysed. it yields 44'47' .. of a sugar, from wliicli an om 
m. p. 17t) — 178 , was olit.ained. The sugai-, ivhieh is pruhably isoi: 
with meliliiose. is without optical activity, presumably oiviii 
iiitcnial compensation. 

Whin the glucoside is boiled with dilute acid, a precipitate of “I 
red " is produccil. This yields protocatecimic .acid when heated 
[lOt'iS'iiuu liydroxidi'. 

'1 he astriiigcncv vahics of .about 100 species of Eurjilpplvs 
detel milled. (,’ompared with gallotannic acid, containing 11- lil 
water, - lllOO, tlic values bu E. pibihirU, E. iininwrhpndio. 

. iiyeni'ii'Ut (ronl, lining about 1.8'. of water) were S.l.s, .s;j.3,aiiii 
resjH'Ct i velv. file hiiios of jmmfoHtdo and other '- ivon-liarks’ 
only alioiit half their valu.-,.i, owing to (licii gluco.ddal n.iture. a: 
will lie neco'ary to hvdrolyso the gluroside wnile in the pits (per 
bv means of an i'n/.\me) lo rcndia- them suitaide as launirrg iiiatE'i 

N. ii. .1, : 


Bark.s of Rhaninua Fningula and Rhamnus Purshi 
.\i.r\AMo:rt rsi'iiimii and .1. K. .-4. Pool. (.Irc/r. P/iarm.. 1 

246, 31 j 327)). - 'I'hc einoilins isolated from tlie two barks 

id. n'tical ; a subsl..m-c. in. p. UlS whirh ivas, in iiddition, obtr 
from Fr.ai.giila t-ark, is probably rbrysophanic .aci.l ; n.atlici bark 
lams ihein. Tschircli and Hdner's as,-ay met hod for rluibtu i (.^ 
l;ui7 ii, 7)17)) IS not .applicable to the larks in question, but a 
,„l„.,melnc method (.Vbslr., I'.HG, li, «7)il) app-ars to be ol 1 
iinportanco. Tim addition of magnesia to the powdered .hr , 

, Jeolation, in order to remove the bitter la,ste Iron, ^ 

'not greatly atlec-t the toUl hydroxymctl.ylanlhraqumoncaoutrnt o 
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folate, but increases in it the amount of combined hydroxymethyl- 
.iiiaquinones. G. B. 

)rigin of the Colour of Red Grapes. PniLirpK Malvezix 
rend., 1008, 147, oHi — 380.* Compare Laborde, this vol., ii, 
— When unripe, green berries of red grapes aro heated with 
tilled water for seventeen hours at 85^, an intense yellow colour 
k'voioped, which at tho end of twenty-four liours changes to red. 
j. loil coloration is due to oxi<lation by the air, since in absence 
[Iy only tho yellow colour is ohtaiued. A similar serie.s of colour 
igo< occurs when green berries of white grape.s are treated in tho 
e way. d'ho loaye.s and stalks of the vine, however, give only the 
yw’ colour. 

lu,' author ascribes the rod colour of grapes to the existence of a 
!g cliroinogenic compound, which in his experiments is transformed 
. tiic rod substance under the influence of air, heat, and probably 
t, tho same transformation being brought about in nature by a 
itic enzyme. Tiic absence of colour in wliite grapes i» considered 
le due to the ah.s^oiice of this enzyme. The chromogenic substance 
iiytalile, and is piecipitate<l wlieii the lieating at 8.')" is prolonged ; 
misiug tlh* temperature, however, tin* origin.ol hiilliant red colour 
)po;U'>, and this process can h*; repeated a eerlaiu nuuiber of times. 

W. 0. Wh 

'he Action of Sulphur Dioxide on Plant.s. A. Wielkk 
It.. 1908, 37, 572 — 573 ; from Xuturw. 1907, 22, 2i2D). 

ssiniilation of carbon dioxide i- profoundly inlluencod by the 
Diice of .snlpluir dioxide, but respiration is iK>t alTeoiod. Kxaniiiuv 
of tlie leaves of plants from di>tricts where sulphur dioxide 
es injury sliowe<! (liar this sii])*t:ince is present in the leaf, 
oimdi only in small <juantit ic*s, cxiept in ca>es wjjere tho leaves arc 
} to the .source of origin of tliogas, when lar::er amounts are found. 
>nlpluir dioxide enters tlirough the stomata, and causc-.s greater 
IV m Wet than in dry weatljcr, i)erau>e the stomata are more 
‘Ay iipcn. 

liuie is'Gvidence tliat some other faet'us come into play besides the 
ct luaion of sulphur dioxide in the leaf : for imtance, the soils in 
districts where injury ariM-s aro aiid. It i> concluded that injury 
ijsuallv be overcome bv suitable manuring, and, in pirticular, bv 
lig. ■ ' E. d.i:. ' 

ho Quantity of Arsenic contained in Wines obtained from 
es which have been Treated with Arsenical Wutshes, 
liia; Bkf.tkau (/. I%rrr». CA/m., i 9(18. [vi j. 28. 151— 15S). -'IVn 
of ^viiic obtaimal from vines \vhi<li bad been treated with 
lucal washes or spr.ays were found to eoi.taiu <|Uintitios of arsenic 
jiiig from t)'003 to 0'20 iiiilbgr.uii per litre j sample was free 
ai':-enic. Four other samples, also coming from vines similaily 
h'd, but which had receivcp) the addition of <piaiitities el sulphuric 
b'r'iilphite, itc., {?ontaiiK'd from 0 03 to tl ln millii;raiii ot arsenic 
die. ■ \v. F. 3. 

* And UiiU. Assoc. chi!,i. Surr. 1908 26, 137 1.".'. 
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Tobacoo-smoke. Josef IfARERMASN and Eichart) Ehreni 
(Zeil.v/i. physiol. Cliem., 1908, 56, 303—372. Compare Abstr., II 

(jSO). An inve.^tigation ot the amount of ammonia, sulphur, 

nicotine in the smoko of varioua brands of Anstrian cigar-s. 

W. D. 1 


Composition of the Air in Soils. Erich Lau Zf. 

1908 37, 433 134). — I’lio author discu.sses the v.ariations in 

amount of carbon dio.xide present in the air of the soil. The soil 
is riiihe.st in carbon dioxide in summer and poorest in winter, 
maximum being reached in July, and the minimum in February. ( 
small amounts are found in sandy soils, more in clays and loams, 
a still larger quantity in peaty soils, corresponding with the increa 
amounts of humus present ; the physical properties of the soil 
inllueuce the quantity. Loss is found at the surface than lower dc 
the dilTerenoe is more marked in the ease of peaty than of sandy t 
The amotint of oxvgen in the soil air depend.s on the amount of cai 
dioxide, hence it is clear that the latter is formed by oxidatio 
Inniiiis. 

Some of the earhon dioxide is also proiluccd by the plants gro 
ill the .soil, and the amount present iii soils carrying crops is al 
"reater than in fallow .soils ; the amoimt also increases with 
idiipciatme and the weight of the crop. Potatoes and li 
especially cause an increase in the earhon dioxide, indicating 
their respiraterv proees.„os are more intense than those of other pi; 

Dni’c al-o incrc i<es the amount of carbon dioxide present, 

E. .1, 


Some Proimrties of the Organic Matter in the Soil. 
Oismotic Prf!s.sure of the Soil Moisture. .Iosep KtcNic, ,Ji 
II.ISK.XII.II MKK, and II. CIIOSSMANN {U„d,i\ Versnchs.-stul.. 1 
(39 author-, have examine. 1 a metho.i suggeste.i 

(•..ppenraOi {l.'iivhr. 1'.’07, 66, 401) for detmni 

the amount of av.iil.ihle plant foo.l in soils, iianudy, lieatiug the 
l.'.lio gnimsi with water (o litre-) for live lours under o atiu. pres 
'I'll.' idanl fooil goes into solution either as eomplex salts or as i.q 
Mib-l iuce- (ir.'tl .iilT. reiiees in I'.uiipo-itioii, such as would lie 
iu soils of wi.ielv ditr. reut types, are thus brought, out, but u. 
sli.'lit .liffer.-uees pro.|uee.l by a.ldiiig to a given .soil artiticial mill 
in'iuautitu-s e..uiui.-usurate, with those use.l lu piactice. 1 y i 

penlxuh. al-o .lis--.dve-s plant f..od from ‘''V'" . ’pop o 

l.igher .piiuliiies than llio almve metho.l hut it ' 

criminate between inaiiiired aiul ii'ii.ianiiied .sm s o 
when til.' auu.un' of a.hled luai.uro is only small. 

■Pi,,, ,„,„ldu.il value of themetliml was J’ / 

leeuts, wli.eh -h,.we,l that the amount of ,.ma.sl, tak u b.i^ t 
and therefore -availaldo” for till, plant. ‘'I'*' 

,li-olve.l by the above |.ri)ci..s-es. Mme t i ■ , L.e w| 

d,- lived bv IS higher tii ■, 1,10 ol 

,.,-w.itersalui..te.i with earhon "p For the 

. oil humii.- iiMi-t fiiriii-h mineral nialtei to tlio 1 ■ 



VEGETAIJI.K ?HYSIOEOGy ANI> AGRICULTURE. 


889 


)n, potaf;)i appears to be set free from some of its insohiblo com* 
:i(]s (luring the growth of tho plant. 

n apparatus is described by means of which a measure of the 
(tic pressure of the soil solution can be obtainM. It is suggested 
such measurements might throw much light on the solubility of 
coiistituent.s. E. J. K. 

5 olation of Picolinecarboxylic Aci(i from Soils and its 
ation to Soil Fertility. Osw.\ld Si.-iirki.n-eii and Edmund C. 
itv'A' [J. Arncr. A'oe., 1908, 30, 1295 — 1307), — A sample of 
from Takoina Park, Md., was found to contain 3% of organic 
*or, 0‘1''','> of nitrogen, and sufHcicnfc mineral substances for 
ijiirv crops. Ko\'erthel»^5s, tin’s soil was very unfertile, and did 
rospund readily to treatment with manures. It was found that 
was due to the j)resence of toxic .snbstance.s, and a careful 
isti'oitioji was therefore carried out, with tlie re>ult that picoline- 
;vlic acid was isolated. 

iL'oline-4-carboxyIic acid was obtained by Pditinger fAbstr,, 1881, 
188-b T58) by tho action of hrat on uvitcnic acid, the latter 
pnsilv prepared by treating pyruvic acid with alcfjholic ammonia 
.lions were obtaino*! of tlio presence of pyruric acid in the soil, 

) evidence could he ol)taiiK*d of liie presence of uvitonic acid, 
series of c.xpcriments has been carried out with a view to 
the toxicity of various organic suhstaircos on wheat 
tigs (compare 8chrein<‘r and b'ced, this vol , ii, 42b)* It has 
’oiind that picolinecarboxylic acid in very low concentrations acts 
timnhuit, but is dccid<-dly injur ions when pr'esent to the exleut 
ID— 2iX) parts per million. The amouirl of picoliuecarboxylic 
u tho Takoina Park .soil was not suilicient to account for the full 
elfecr, Imt tlii.s was clrielly duo to tire pro-HUice of dihydroxy- 
c !\c|d, Uvitonic acid is tuucli more to.xic than picolinecavbo.tylic 
JhTiivic acid (*.xerts a toxic .action, but its sodium salt is 
ive, Pyridine ami picoline are ver-y injurious, and piperidine is 
more so. 

feet of Lime on the Availability of the Soil Constituents. 
tliicK It (luTiiKiK .and 1^. t'lUiK.v (./. A'oy. Abe. ^’^onth 

. lyilT, 41, bl--bh). — About 10 III. of a light sandy sod, a 
Pn loam fair'Iy rich in huniiH, and a very still clay wore mixed 
I",, fi'cslily-slacked liiuo and. along witii duplicate portions 
out limo, exposed to the sun and ram for a month, being kept 
t the whole time. 

Jt: clay to which lime was added Irec.amo friable in a fortnight. In 
'oils wliich had no lime, the water-solulde phosphoric acid ilocrcaspd 
lerablv, and in the o.ase of theclav soil the waTer'-sohibU* potassium 
i^cd a.s Well. Application of linio Ic-ssciiod tho dcco'ase in water- 
ie constituent!?, aird in tiro sainlv .'^oil increased the proportions 
of phosphoric acid and potassium soluble in water above those 
i'dly present. 

*> amounts of constituents soluble in citric acid changed very 
b- mid the eiTeet of liming was less marked. 
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As regards the soluble nitrogen, application of lime was foun 
increase the amount of nitrites, whilst the amount of nitr 
remained almost the same, except in the case of the clay .soil, w 
showed a loss of n'^tnito under the influence of lime. The lav 
amount of soluble nitrogen in the unlimed soil was in the forii 
ammonia, of which the limed soil contained very little. 

N. If. J. : 

Chemical Examination and Calorimetric Test of Indi 
Peats. R. K- LiVO.ss and C. 0. Oaiu'Enteii {J. Ainer. Chem. , 
1908,30, 1307 — 1311). -Twenty-nine samples of peat from the 
rcioii of Northern Indiana have hcen tested for calovilic valiiv, 
Cvo typical si'iecimens of Imltana peats leave been siibinittoi 
complete aiialy.d.s. The maximum heating elTcct w.as given i 
specimen of sphagnum mo.<.s peat from a bed 20 feet tl 
exliihiting alniust couipleto dccomposiiiou and a dark chocolate cy 
whilst the minimum elTect was given by .in inipme, highly oxi 
{)oat derived from gra.ss and .sedge. In general, the results sir 
that the be.st Indiana peat has a c.iloriflc value equal to the best g 
of peat found in other parts of the I'nited 8iatcs and in lOurope, 


Manurial Trials with Calcium Cyanamide and (Swee 
Calcium Nitrate. Hj.m.m.mi v.>s b’lUi.nzcN { liieil . / entr ., 19n> 

49, S i'jp ; from LHii4uiTl.srh. I'rfSff. 19h7, 229 and 243; 

Ahslr.. I'Jct), ii. 487). — The experiments show that calcium cyan;', 
acts almost as f.ivonrahly as ammoiiinm salts, although not ,as we 
sodium nitrate, on oats, icirlev, wheat, and fKitatoc.s growing on s 
or clay soils. It aPo acts well on the better moor soils (Misc: 
Niedevnngsmooreli), hut on the [lOorer soils (sphagnum and 
moorland) it was not as goO'l. 

(.'all ium nitrate gave much better n-siilts, and was fully as gci 
sodium nilr.ite ev.-n on the high moorland soils ; indeed, on o.ats i: 
better than .-odium nitrate. 


Pot Experiments to Detoriiiine the Limit.s of Endmnns 
Ditl'erent Farm Crops for Certain Injuriou.s Substa: 
Khki.f.kh k 1!, lIrriiliiK and K. 1I|.I MS(./. /e','/. ■''W. del'' 
l‘ni4 37 ITi.'i -171. Compare .\b>tr., 19113, ii, r oo/.— I he toU'l 
numbers inili. ate the pereenlages of the dilTercnt .Mibstances emp; 
„II,1 'iipir f.lTrt-t on maize erowu in a fairly rich garden loam. 
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,„a|L four tlrain-guiiges, two 72 inches and two 36 inches deep, from 
e I to October 31. 

he total amounts of rain an<l drainage, and of nitrogen as nitrates 
he drainage, for the five raoiitli.s were as foIlo^^s: 


of S7iil, 
ill iiodies. 

Itaiiifull, 

in inoln-.s. 

Xitrr 

gf'li 

in iindiCN. 

Per minion, 

id), per aero 

72 

3f;{s 

Uo]2,; 

41 't>f\ 

160 -.31 

72 

31-3S 

1 li '70‘.l 

()■) -03 

200 T.l 

3(1 

3 1 ••tS 

is-r.7 

M-70 

00-7.'. 

d-J 


KctoV.^ 

l5-0'J 

6.’»'02 


X. ir. j. ^r. 


Analytical Chemistry. 


e Importr.nce of llygvoscopy in General Analysis. 0. 
lAiii) {J'/ntnii. Zftntrh., 49. T-i'j — -Atlention is 

yil to the deduction.s wliirli may bo diiovn us (o thf* nainre of a 
I'oiii an ob.^orvation uf its hyi^ro'Copif |n(>j*oities. Instances are 
of sidts which arc similar in appo.uanco, hut luiiy t)r 'li.stingtnshed 
one another by one having thr pnwfr of uh'orhir.g water froni 
ifi!i(i>plit‘ro. Tims, a crystal of .'tidiuin iodid*'. €*.s;['')>od side by 
with a orystiil <‘f |»')?as>iinji iodide, will atisorli enough w.ater 
ivt; a c‘ 0 in{)lete .soluTn-n, whii.'l tin- }‘oT.is'iuni -.tit remains prac* 
y dry. liitrimn cidoridi* i.s n-adily di-t iiigui,«iicd from the livgro- 
c cali'iuni and s?if>ntiuin rhloriflo'. .''udium luotaphesphato is 
h^oDpic. and (iiiTi-r.s I’lauu siidium oi lh«.'|‘iui>phai.‘ in this re>pect. 
sllh.^ e.Kliihiting t lli■^ diilVrciu-o ;iiv mi,l s-'diir.u 

y, (■o['pt i' .sulpliato and o<>j';«or nitrat.-, A-o. V. 

alitative Contriftrgal Analj'sis. It t ly .I asson 

5 ^ ;,M 1 .'I'.i;!). Tin* author tind- tli.it t:i<- li'C-.f tlio 

tugH in ipialita! ivo analysis alToids a win.!, i- sui.-nor 

e nrdiii.iiy tilliati.ui piu'cc'-s in spii-d. Oi-.- lU' ji'aja[iu;atii*i;. and 
in^■^s. hs n.so is ji>>l more o.\p«-ii.'ivo tii.ui tlf.i’ .■! u'''Ovl 
r'der, A. .h 


s Analysis, d, ly W'ri n; (r 'A, JT- y o. '- lM* 
tlu.'ori'tuoil ]).ipor. orita-ising Anosna and van I tow-nU-r’s ouii- 
{this Vid., ii, ' A. .1, 


'tBpouncl Gils Pipette*. Hans Kl! is- mu; [>' 
"Hu- trouble.'. 'lur opera':, -ii of lilliiig ti;,> 
le is avoidt'd by liaving a small vertiml tub. . 
cvtioti lul),. i),,, rriitr.al lop Ixilh. \\'hon ilu 
t" .lid ot funiH'l and a piord of niid>r 


with a rubi)!!' t„bc furry iiig a ghvss ii4. 


. pi"". 32. 

u[‘v'und Hoiu[-il 
■alod t.' tlio I oiu- 
• pipo:t<' i' till'd 
luiuMg, tlie 
1 , nv K 
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Physico chemical Analysis of Wines. Paul Dutoit 
Marcel Duroux (Compt. rend., 1908, 147, 351 — 353. Compare 
vol., ii, 781). — Bcrthelot’s method for determining the end | 
in aeidimetry by nihaiis of the electi-ic.al conductivity of the solu 
f\irnisli€s higher results when applied to the analysis of the distill: 
products of wines than the usual proees.s. The total quantity of 1 
substances exceeds the amount of ammonia determined gravimetvi 
or coloriinetrically ;• the dilVerence represents the volatile or: 
base.s, the quantity of which varies con.siderably with the ii; 
and ai'e of the wine. The method has also been employed to esti 
the volatile acid.s, but the results are found to depend to a cei 
extent on the methoil of carrying out the distillation. 

Kstimations of the organic bases and colloidal tannins have sho 
deticieuev of one or both of the.se eon.stituents in inferior v 
(“ piquettes ”) and wine.s prepared from raisins. W. 0. 1 

Qualitative and Quantitative Separation of Metals, 
Kmm i-nukl l‘oZ/.i- Kscor [/In/f. Soc. rhim. lUlg,, 19il.S, 22, 3'2T — 3.1 
/\ new course shown in six tables and including the rarer ms 
The proces.s much resembles the ordimuy course, but dev 
from this in tlie treatment of the liltrate rf.sulling from 
action of bvdrogen sidpbide. This, after expelling the hvdi 
sulphiile bv" boiling, is mixial with ;in excess of sodium hydi 
phosphate, sodium bydro.xide, and sodium liypobromite, and : 
iK.ilcd. ' L, UE 


Detection and E.stimation of Free Mineral Acids in 
Wine.s. Chari. ks .Astre (/;»//. e’er, c/u'wi., l'Jb8, [iv], 3, 92Si,- 
prci. css depends on the (’artial separution of the mineral acid froii 
other constituents of the wine by ilialvsis. For quantitative 
jxjscs, par.ili-d exiMuiineuts are niadt* with the suspected wine and 
line of similar tvpe, the dialysed products being titrated with 
a!k:ili. 1 letads as to the qinintities to be used, Ac., are given ii 
original. T. . . 


Simple Method for the E.stimation of the Haloge 
Mercuric Chlorido and Mercuric Bromide. Jloiax/. 
i/.-Un-h auoru. t hem., It"i8, 59. 971 -9791.— -Mercuric clilond. 

hronnde aro dei'oinrsed by alkaline solutions of hydrogMi pel 
more readilv than the iodide (eomparo this vol., n, 69())^ -le 
mer. urv .Munrales, and is liltered otf :ifter the solution has hceii In 
to near its boiling ix«int to remove I ho exce.ss of hydrogen peio 
The halogen in the solution is then estimated by iiiean^ o^l^ : 

nitrate. 


Rapid Eatimation of Sulphur in Coala. 
Che.m. Ze,L, \WX, 32, 770).-A combination n 

■ 1^'- fArn 


„ AniiAM Ko.«aro 

{Chem. Zed., KMIS, 32. 770).-A combination of 
.unbustion with eolud tic oxide and sodium 
oxvgen fAbstr.. 190.5, ii. 762) and the authors bam™ 

method (Alsstr., 191)7, n, 577). 
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itiruation of Sulphur in Mineral Sulphides. V. Hasskeidtek 
i. SoG. chini. 1908, 22, 308 — 316). — A review of the recent 
,o(ls proposed, particularly that recommended by Lunge, The 
or is of opinion that the problem of exact estimation of sulphur 
t as yet quite solved, especially in tiie case of zinc ores. 

L. i»E K. 

itimation of Sulphurous Acid in Gelatins and other 
is. L. Pade {Ann. Chhn. anal., 1908, 13, 299—301). — Twenty 
IS of dry gelatin, or 100 gram.s of jelly, are placed in a 6a.sk con- 
ng 000 c.c. of boiled water. The flask is fitted with a cork through 
h pass the usual inlet arnl outlet tubes and also a separatiug funnel 
doing 20 c.c. of syrupy pho.'^phoric acid. After twelve hours, a 
iiitof carbon dioxide is passed ; the liquid is heated at 70', and the 
sulphur dioxide absorbed in nitrogen bulbs containing iodine solu- 
Atter an hour, the bulb tuljo is changed, the phosphoric acid i.s 
xlueed from the funnel, and the operation continued for another 
. lu this way, the sulphur dioxide pre.sent as .sulphite.s is 
lied, 

le sulphur lioxide is converted by the iodine into .sulphuric acid, 
h is then o.st.iinate<l giavimeirically. L. de K. 

rauionia Distillation in the Presence of Magnesiun^ or 
jiuiu Salts. PiiJi.n* Abotfii Kokku (J. A/ner. C'/tG/n. Obc., 1908, 30, 
—1281). — The time Jc<jnircd for di.^lilling olT the ammonia iu 
’s method of estimating carbaniide (Abstr., 1903, ii, IIC) i.< three 
III’ times greater th.in th.it retiuired for ordinary ammonia distilia* 
. Fiirtlier, the results of .Mich .'iinmonia di>tillation.s show cou- 
able variation, especially when made in the presence of mague.«iuia 
ilcium ealts. Thc.'^e fact.s aro discussed, and an explanation is 
1, 

e solvent action of ammonia or its salts on lauifnesium hydroxide 
,e to tlie following reaction: MgCI, -t- 2>'ll^*uTl 
.jCl. 'file iiijuid from which the ammonia is distilled in Foliii’s 
iitioti contaiiKs a large excess of magnesium chloride, and some 
niiuui chloride, niagne.sium hydroxide, and ammonia. As liie 
ulialiuu of the magne-'-iuui Iiydroxide is t-xtreinely small and that 
iiiagDe.siuiu chloride relatively great, equilibrium will not occur 
most of the ammonia is in llie form of ammonium chloride. A 
Hiuount of the ammonia is removed bv distillation, and tlie equi- 
iiu IS di.stinbed, so that a further (juantity of ammonium hydroxide 
tiled. '1 his gradual change e.\plaiiis tiio .-'lownes.s with which the 
3iiia piisse.s over in curbamido estiinalioiis made with magLejium 
Iciuiu chloride. It has Wn found very diflicult, if not iinpos.>ibie, 
'til Jimimuiia from an alkaline .saturated solution of magiu-smui or 
nil chloride. It is therefore evident that quantitative ammonia 
ILUons .should not be carried out in tho pro.sence of largo qii.intiti^ s 
ague.'sium or talcium salt.s. K tl. 

Icotrdlytic Estimation of Nitric Acid. OWKX li. tsuiw {/. 
J- A’oe., 1908,30. 1378—1381). -tlisUm (Abstr.. 1904. li, 
studied the reduction of ^lotassium nitrato to ammonia hv 
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electrolysis iu presence of copper sulphate. A further investic/j 
was made by Ingham (Abstr,, 1905, ii, 61), who, by employinit a ) 
current density and^a rotating anode, obtained very accurate i-csi; 
As several subsequent workers have been unable to obtain sati-f^f 
results by this method, a series of experiments has been made iu ( 
to determine the he.st conditions. It has been found that 
results can be obtained if the auodo is rotated slowly so as to 
the precipitation of the copper. The current should bo | 
amperes and 10 volts, and not more than about 20— 2j c.c-, ,jfj 
sulphuric acid s!io\dd be present. It i.s sometimes noc(iSK:\i\ 1 1 ,) 
second or even a third (juautity of copjK*r sulphate in order to crtinr 
the reduction. |.; 

Detection of Nitrates in Wine and Must. T. ^|■ 

IPUS, i. 22^1 ; from lUjrHr. itfii, 19(18. 41. 

— One hundred c.c. of the wine are cmu-entiatuMl iti a iLtsk lo jf; 
and. when cold. 6 c.c. of .a .'■atur.itctl .s<dution of I’orioits -ulpliiif; 

•I c.c. suljdiunc acid are added and the liijuid slowly boiled, l]v); 
of a coudciiMT. llie vapour is collected iu a .'uitaldo ve.-.sel (oi!!:' 

2 or i> c-c. of a >peciall\ pie[)aie«.l. acidilied slarch-poiassiiim ; 
solution. When nitrates are piascnt in tlie wine, a him, ri; 
ju'odueed iu the sl.uch Mdution, either at once or iu tiit; 
third >maU fraction, aecmtlin^' t<» tiie ijuanlily present, , 

'I'he starcli MduU'Ui is prepared hy >hahitiL: starch with \v:Ut,r. 
wai'Qiine i,u ii Water- hath, and addin>t r.inc chh>i ide ; alter i;- 
and aUo^'. in;; i<‘ col, Uie pota>sium lodido is juMid, Tius lut.:: 
detecting nitrate.s no* apjduahle to mu>t, or win.- ef i iii;.'!] e 
content ; with sueli, the bdiowing metheii of XeccMt.i i< ;h 
The mu^t i- evaporated to dr\!ie'> witli fre.-^h Uuie nn a wi;;-: 
and then e.\tia't«-'l willi '.Ui , ah-'ded and I'lUeivd ; thi- ‘ir:. 
eva|>^'i;ilid, cMiacted wilii water, and then MiijiiiitU-l tc 
de.<crilH;d ahove for wine. T V 


Detection of Pho-^^phorio Acid in Stoned, Ores, uiid 
Minerals. .Xn.w.snn: !’. l-iieri {,/. //•«(, .v , 

•^K). >*IT — >-'2'. — pie.-eiice "f pho^jdit.cie acid in lu iirUih 
readily dele* f* d as h.!!nw >«: 'I'he (inely powdi led :a!'.dal 
-trongly h»M*e’l in a tiu' ioh' or iron tube in or>ier to live 
w,vt< r, oru'-uiit* m and iarh<ui dn*\:de. Ki'i’a o omi*., n l 

nt the e.iide 1 iiiih* ral tluii inixe*! with appi "X;;: lU.’} 
•jr.tm -i' her - f m » jn, 'iecn or of a miv^ ur*' <>f ah 'M' • iiv 
;i!ld e.'« <•{’ el'IhiUU'lMi. The hi.l.-.-v 1- n.lr-Miuc<d 1!.:- a!, ^l' 

,iii -a’ .* i hi. h'h^ aiel .1 inm. in 'iiaiU' I* r, a !■ -'e ] I ' 
p' o •••1 ;il»<»Ve W. I he le.lie then l:e.i!.<-d Uli' 

-bill ii<l. after widch it i- i.ipuilv iMi Ud 
noxed wifii t riiOK wire ,u.*l inU‘uduci(l iuM ;i 
'ph< i umI efii 're,-ni‘-ht at ‘la* u;ip* i' p.irt. In t/ i' '< i 
i' ie i'.-.j wi»ii 'JO pl•t.a^-lunl h\'h*»\5>ie '• 

c\**iv«-i hi si.L' pa'-fi iiii*iu:^!i a caieium cidond.' t • 

c -ltoli %Voo'. iih*l oe,r a .-tnp of tiUel' p.ipr lii''l'''liO 
ini-l.iW witu .u'tlU' m ul. It | nu'i'ii.'iu* '= f i 


: I hr ,v»f! 
; .1 li.t 


iiilii 
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Iter paper blackens, owing to the formation of copper phosphide, 

1 moist air, gradually becomes decolorised, in consequence of the 
(ion to colourless copjKir phosphite. 

jai'k coloration of the filter f)aper moistened with copper acetate 
determined by arsenic or nitrogen in the mineral. In the 
case, the hydrogen arsenide sometimes gives a characteristic 
c arsenic deposit, which is not ea.si]y confused with the black*, 
due to the formation of copper phosphide, and which remains 
ged in the air. Wlien nitrogen is pre.sent in small proportion, 
:iall amount of ammonia evolved simply forms ammonium 
, and the colour of the filter p.aper remains unchanged ; when 
iBimonia is evolved, a dark blue solution of copper oxide in 
ia is foimed on the filter paper, wliich changes to the cinnamon 
of cuprous oxide on heating. Kxperiinent .shows that mag- 
does not absorb an appreciablo proportion of nitrogen at a red 

T. H. F. 


ation of Phosphoric Acid in Superphosphates. S. Koiix 
[ Zeit., 1908, 32, 718 — 719;.— A .slight modificaiion of the 
s process (tlii.s vol., ii, 531). Fifty c.c, of tlie aqueous solution 
sample are diluted with oOO c.c. of water, and titrated with 
d sodium hydroxide, using a mixture of methyl-orange and indi* 
5 indicator. Another 50 c.c. are then mixed with an excess of 
chloride, and titrated without further dilution, using phenol- 
in as indicator. JSalts of iron or aluminium do not interfere. 

L. DE K. 


nation of Phosphoric Acid as Phosphomolybdic 
|P. CuKiS'i'EXSK.s {Ztiisch. anal. Vheht.^ 1908, 47, 529 — 515. 

> Abstr., 1907, ii, 652). — The e.stiruation of phosphoric acid by 
jiiition of the precipiuto of ammonium pho.^phomolybdate was 
I be tru.stw’orthy for the analysis of soils if carried out in the • 
[ xnanner. A known volume of the extract of the soil (eqiiiva- 
Bboiit 1)3 gram.s of the latter) is evaporated to dryness after the 
|of a few drops of nitric acid ; the i*e.sidue i.s then moistened 
Itle iiiLiicacid, again evaporaU'd, and heated to a temperature 
42U'' for fifteen minutes. Tlie residue Ls next treated with 
Ic.c. of boiling water and a few drops of nitric acid, the silica 
led on a filter, and wa.diod witii water until the filtrate 
about 40 c,c. The filtrate is neutralised by the. addition of 
0'91, a fiiither 8 c.c. of ammonia are added, and then 
concentrated intricacid. The mixture i.s heated to about 
[flieij all tlie precipitated ferric hydroxide iias re-dissolve.d, 
cid solution is run in with constant stirring. About lUc.c. 
br solution are added for every (LI gr.im of phosphoric oxide 
After the lapse of throe hours, the precipitate is collected on 
^hed witli a ammonium nitrate solution containing lA, 
Ud, dried, and ignited at a temperature not exceeding a dull 
ithe. lilter paper i.s burnt before adding tlie precipitate to the 
nd tlie latter is not covered until the ignition is nearly 
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completed. The weight of the precipitate multiplied by 0'0391 
the quantity of phosphoric oxide. W. I>, 

Direct Estimation of Phosphoric Acid as Ammoi 
Phosphomolybdate. Emil Rabe.v (ZtiiscU. anal. Client., lilOj 
— As ammonium nitrate is readily soluble in ahnhol, the 
precipitate of ammonium phosphomolybdate obtained in the usuiil 
in the estimation of phosphoric acid may be washed with alcohol 
weighed. The precipitate is collected on an asbestos filter, wa.slii.l 
ammonium nitrate solution, then a few times with warm 70*',' ah 
once with absolute alcohol, and, linally, with a little ether, 
precipitate is dried to comstaut weight at a temperature of llO— 

1\'. h. 


Pemberton's Method for the Estimation of Phosp! 
Acid. ti. II. l..\uKus (/frit'-cA. anal, Chein., 1908, 47, 5i)l- 
Comparo Ab.str.. 1907, ii, 907). The method wa.s found to give; 
worthy results if the solution containing the water-soluble pllo^]. 
acid received the addition of at least 0.8 inilligraius of sulphmi 
before the phosphoric acid was [trecipitaled with the molybilatu ru 
When smaller qiiamitios of sulphuric acid (compare Abstr., It 
419) were added, the results obtained were too low. W, I 


Detection of Traces of Arsenic in Various Substance: 
tho Sensibility of the Usual Methods. C. 11. Xieuwi.a.mi 
ll’eeAWu/, 190 .S, 5. 008 - .'oil). — Sjollema'.s metliod (thi.< voh, i; 
can be a|iplied to the detection of traces of arsenic in milk, 
wheat-iiieal, bia-f-siiet, calico, beer, wall-paper, bones, bone-m. 
ami yams, Tlio arsenic was introduced by means of a solut 
pota-siuni .irscnite crmt-uning ttT iiiilligrani ot ar.seniou.s o.vide | 
(bit/eit's test is more di luM'o ; but with not less than ll-no mil! 
of arsenious oxide, Sjollema’s methoil enables ai'senic to be distin; 
from antimony and phuspluuus. , 1 . 


Detection of Boric Acid in Foods by menn.s of Tur 
Pallor, htt.cM'ix o I’- I,vv,\li.k (tVisia. /iit.. 19ns, 32, 8le -r 
In older to tender tiirmerir [taper mure delicate, it has been ; 
lucmled tu e.vlrai t the tunnerie [lowder with beii/.ene belore [ny 
tile tinetnre, fho autlmr state.s tii.it a re.icliun lor boii. 
.iht:iined by ine.ins of ihi.s pa[«r must on no aivoiint be t;i: 
[irming .1 wilful addition of lioiie arid ; tlie reaction is too It 
,sin‘\vi!j/ the (a['[jarent) [U'esenee of Imrie acid even iu such le.'L: 
pure Ivdroeidortc aiid, sodium chloride, .Vc. 


The E.sTimation of Graphit.'. Kii.ink Miiowm: (tVeort. 
l9l',-i, 08 , I J. — 'I'he author ha.s studied the ililluelice of lu:l 
c.iivei Uo’n of feme oxide into the magnelie oxide, and, a- a n 
do-nsed the following [iriM-ess for the. e.-tiination ol gia|.luie. 
leirii- oxide is heated to reilne-s in a tovered erm ible or O'V ' 
hour- ; Ibe le-ulting oxide is a marly black, sligliilv ea lercn m 
[aavder. Aliout a graims of this oxide are heated m ■ 
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mouthed crucible at a pale red heat for an hour, with occasional 
ijir ■ after weighing, 0‘5 gram of graphite is added and heated as 
e for one or two hours, with occasional stirring, again weighing, 
oarbon ia burnt off, and the oxide remairfs unchanged. The 
tv a^'ree fairly closely with tho.so obtained by the potash fusion 
oJ. Tlje ruineral matter of coal may be estimated in the .same 
but the amount found will be about O'O per cent, higher than, 

1 estimated in the ordinary manner, owing, probably, to inter- 
in of the ronstituents of the ash. P, H. 

timation of Potassium in Silicates. Wjlhelm Autenbieth 
r. Miii-i 1998, 513 — 517). — The mineral is decomposed by 
ji(/ with hydrofluoric and sulphuric acids. When dry, the mass 
[lucti'd with boiling water, and the solution freed from iron, etc., 
piling with excess of sodium acetate. After concentrating to 
f 20 c.c., tlie potassium is precipitated as cobalt-yellow by addition 
-10 c.c. of do Koninck’.s cobalt reagent. As, however, the 
itate is not of constant composiu’on, it ].s dissolved in hydro- 
0 acid, and tlio residue left on evaporation is treated for 
iiuiu by the well-kn-avn percldoiMto method. The potassium 
>e estimated ul.so by the iisu.il platinic clilorMe method ; in this 
thecdiiiilt must bo Hliminito<l by gently igniting the precipitate 
stnicliug the mass with lii>t wa-ur. 

f cobidt reagent is prep.-in-d i,y dissolving 30 grains of crystallised 
[ nitrate in bO c.c. of w'utcr, adding lOo c-c. of a saturated 
bii of sodium nilrite. and ilimi !'► c.c. of glacial acetic acid, 
[a ffiw (lavs, the reagent is poured olf from any depo.>it, and is 
it for use ; it keep.-, in the dark, for about ,i moLilh. 

I.. DE K. 

imation of the Alkaline Earth-s [in Waters] by means 
tassiiim Stearate and Phenolphthalein. C. Hl.whhh and 
.uJiV Ztd., U")s. 32. 7 n-'T4jy'-The carbonates aie 

iti'atid with A in liydr- ciil.uic arid, u.'ing metliyl-oraiige as 
or, and tlie carbon iln>xide is removed by a ciuront of air. 
i[hthiiU.n and a fevv dn.ps of alcolcdic A .dkali are added, and 
uid i.- decolori.sed with -V P) hvdrtK'liloric acid. After adding an 
0'n2 c.c. of acid, tile total liardnc.-s i- detenuiia'd by titrating 
.V, 10 potas.sium stearate until the Inpiid turns red. The 
n L- (-fimaied in the prC'-eiifo nf miguesiuin liy placing 200 c.c. 
wan*)' in a lla-k and weigliirig tiic .■'.anic. After ofUtralising 
lo Ilvdf (hdih ric acid, the caibon dioxnie is boiled off, 1 —3 c.c 
aiudi'die alkali i.s added, aiil the los-^ ui waigiit rest^ued 
hiig water tree fioiu caihou dioxide. lie* li pud is lihered 
^nil iiot, and, wlien cold, imi (.ve. are neutralised as directed, and 
cuiiii is tiirateil with the sle.uMle solutioii. Sulphates may he 
d iuJireetlv by piaeipitaluig with a sliglit excess «.>f barium 
le and dctei mining the excess wiih llie stearate s«.dulion, allow- 
‘^Uig'iiiade for aiiv caicium aiid magne>iuiu present. 

i.N piepared oy di-.M)lving grams of steaiie aeivl iu 
ot iiot, alcohol and 2-fU grains of glycerol, and iieuiralisiug 
-’<01 V. ii, bi 
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with alcoholic potassium hydroxide. Wlien cold, the whole d 
with alcohol to one litre. If desired, the solution may be ct 
with lime-water and AyiO acid. L. ij>: 

Volhard’s Copper Titration. II. Theodok {Chem. Zeif . 
32, 889 — 890). — Volhard's proce>s (precipitation of copper in pn 
'of sulphurous acid with ammonium thiocyanate and esliiiialion ( 
excess of the latter with silver solution) is strongly recommeiidtfij 

h. hi 

Analysis of Bronzes, Brass, and Similar Alloys, 
SciiUH.MAXS and 11. Arnold Zei(.^ 1908, 32, 886- .s> 7 ,. 

solution of the alloy, wliich should contain, besides lattaiic 
about 6% of five nitric acid, is .submitted to electrolysi.s ; conditio: 
amperes and 4 volts. Thi.s precipitates the copper only (v 
however, should be examiiicjl for traces of tin), whil,«jt aniiuihL 
tin remain in solution. After rendering a‘kalii,o with jnii 
hydro.xide, lead ami any copper still pie.scnt arc prccipiian 
cautious addition of pota.ssiuin sulphide, and then treated 
usual inetl)ods. The filtrate is laiilcd with aildititiii of U c.c. o 
gcii peioxide, and, after ncuiralising with oxalic acid, an 
solution of o grams of that acid is atldcd. The liquid i> 
to mo C.C., licaled to boiling, and licatel uith liydiogcii < 
to procifdtate the aniinionv, which i> lion collected, di-.-r 
soilimii sulphidf.*, and stibmitliMl to ele<ti(dy?‘i*. 1 lie tlltr.ite ! 
antimony is noiitralis»‘d witli ammonia, aci<lili«Ml witl; acetic ac i i 
to l)oiling. and tiaated with l!vdi«>gen snlpiiiile. flie tin Mill 
then converted as usual into tin oxide. 

.\ number i*f test-anaiy.Mvs are giv« ii. 

4 he procef.s i.N ul.so applio.ihie to tlie analy>is of bia'-s. 
eop'per lias been sef'araled eleetrolytieally, the litpiid 
hviiroeen sulpliide. ami the pieeipitato submitted to the u>u:bl 
’Die tiltiate containing tlie zinc is thuii analy-ed for zinc 
ordinary way. k. i 


Erftituation of Munguiiose in Iron and Mangunese 
Oi.'iukv {Znt’ti'h. tin't! !9n8. 47, ,il(— 

lo-nlt- of a i-riMcal examination of muiio "l tiie luethotU i uv 
f'U' the (•.•‘timati'-n of maiigamve are given, partuuiar laiciitMi 
paid to the iijoie lupid vnliimeTric pro<e'.'C'. lor tic e-tm* 
marigaiie-f in iron ami inaiiganese ore>, tiie uietliod^ piey 
VnllwiPl WnUr. V.,n Knone lAh^il,. 19'rj. ii, ItU^). and IhiU 
r.uilj n, \\)-re fi-uiid t<i be tin'twoi thy, the le.’-ult' 

agieeiiig well witii iho-e yielded by the ordinary gia\ iin^ ^ 

Direct Combustion of Steel for Carbon aud^ S. 

Hki.k.v Isham ami Juskimi AL'.MLK (7. dmf.r. ( ■ 

iJbn — 1 — Kxperinionl.s .'allowing timt the cai leu 

alino.st coiiipleteiy eliminated by direct ignltiun m *■ 
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eii, whereas tlic sulphur cannot be expelled completely in this 

icr. 

tvMilts for fiarbon avera^^e 0-004'y, more thsto those obtairie-I by 
copper chloride method. [<. 


of Carbon during Solution of Steel in Potassium 
lie Chloride. Kunkst P. .Mookk .and .Jas. 'V.\ -son IUlv (/. .S'x; 

Jfol., 27, 845 — 84fJ). — In order to ascertain whether there 
iliri) lo.'^s of carbon wlien steel is dissolved in potussimn cupric 

i, },‘ solution, tin- autliors carrieil out experiments in which the 

j, ‘s of steel were dissolved in the solution in a flask through which 

ot air free from caidwn dioxide w.as passed. After h-uving 
hivlN'. die air was passed over heated cupric e-viide, and then 
^'h hariuui iiydio.xide solution, dhe barium carbonate formed 
volhctcd and eslitn.afod, I'roia the results oljt.;iined. it is 
tli.ii the loss of carbon from 1 ^rr.im of steel amounted to 
(liiM (}4 to 0 0 b 0 .> <»ram, Tlie two .‘samples of .-tcei U'C'i] iu 
q.ci'iiiients contained u ti5d and I'l-'' of carbon rc'pcctively. 

\V. P, 


•o Ferric Oxide a.s a Standard Substance for the 
lation of Iron in Hydrochloric Acid Solution. L, Hu.xnot 
. 32. 81:^— si I. s;;u Mo—si;!. 851-s5oh — 

artuh'. misuii;d»)e lui :tdn|ualc al'.»lrac(ion. Tlie cliief 
b ;hc preparation «d a pure ".vide of ii-m, which may then 
.- 081.1 ill iivdrorldnric a< id. and mu-Vi- fur tlic -'tabdur-lisiiig 
i' { criaaiiganalc aficr ihc usual reducti-iii widi .-rtannou.ij 

11 .')0 LM'aiii' "f a (•"imuciciallv -pure iron fr.e from zinc arc 
m| in hydrochloric ai'id. and a current of liydro;.uu sulphide i-^ 
Til.' liltr.itc )' iioilcd. and o.xidiscd uiih niiric arid. The 
I, I "lu'culiatrd. aiid evaporated twice uitli hvdrocliloric arid. 

i i - i> d:.*-.-olv(' 1 in }i\ djo« hlorie acid, h I IO 4 , and .-h.-ik.-n 
'lily ill a .s.p.irating liinmd with ctJict. winch di.'> his the 

iiioil';.'. Should tlie non i-ontuin (ol-al^ "ill al>o pi'S 

c cdit'i'. hut lu.iv bi/ nui.oVfil iiv .-bilking tin- .-iher witti 1 io 
'I’.aa.r of bydroidiloric acid. (• I'inp saluratA-d vvi:h v'hor. 
lai i.' cvaporaiid. .u!.d ill" roldii.il fenic «b!"ndc convcit.d 

ii lit' by iepeal<tl cv.iim. ration wiili c\n ss of nitric acid. and. 
"it); addition of aiiinionium nitiMte. The .liv maN< i.- now 
ill a [ikhiium di.*«}i. finally witli addition <•} .iiiimi.'niuui 

1 ". iiii;.'! rl,c ''eight j.- con.-tant to ab"Ut n (•; iji.nu. 

1 ., or. K 

r. ouou and Estinialion of Nickel jind Cobait, IAim \m ki, 
li [i /icii,. i'.M.is. 32 . sit-l.i. A ivjdy to (lo.'-'Uitnu 

,1 a-, n. 'J.jio. The author uph'dil,- tlie acrujarv of iii- "uu 
I'O'n — . h l,j; K 


■Jfconiuni Molybdate ns 11 Reagent for Nickel 
ail 1 Ib.ii.NOih S( til cK i/wf f'. •r’nm., I'Ji’S. 

l.*dui. -A replv t(.i Po.'.^i- l>eoI \ 


UrKMbNS 

MV , 3 . s;' 4 . 

t hi^ v<'! , in 


r. A 11. 
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Detection of Chromium. M. Emmanuel Pozxi-Escot ( Ann . i 
(dial.., 1908, 13, 33:i). — The solution, which, besides phrorninin, 
contain n lar-xe exoey? of iron, manganese, cobilt, nickel, copper, i 
heated to boiling, a solution of sodium hypobromite containing ;i 
excess of alkali is added, and the boiling is continued for ; 
minutes. When cold, the solution is Hlterod, and the cinoniate t- 
ft; ulcntitiod by the usual tests, siudi as lead acetate and acetic m i 

b. Di: 

Estimation of Chromium and Tungsten in Steel. V'. y 

lliNUUUSVN ami lAUkWlO Woi.TKK (/.•'tti‘cfl. anOTiJ. 6’Ae//n, ll'lis 
ISd — 19T).--Attempts weie made to separate tungsten and dnni 
by ]'rocipi{ating the former as tnng.dic acid witli nitric acid. Iiu 
pivcii‘itation was incomplcle. On the oilier hand, rediu-tit)!) 
ciiiH'iuato to chromic salt aTid precipitation with ammonia gavctiK 
vosn\t>. Oood results witc tiually obtained iiy precipitatiii;: 
tun^Zslcn iaiid a sm.dl part of the chromiunO with hen/.idinr; i; 
chloible aceorditn: to Ki;orrc (Ali'tr, 1905, ji, ^SG), ihv. anioii 
ciwomiuui in the preeipitate being determined ny (i.xidisii 
ciu'omate and climating with ptilassium ioilido suul thio>uljil ; 
the \isu:\l Way. With certain proeantinus, tlic ]u'<’sency of 1 1 
acid docv not intcifcrc witli the iodometric estimatiem of cliroiimi 
In tl»o pre'cnct* of < i\rominm, the re.stilts for tnng-ten nhtsii 
tlie b. Ti/idim- mcthoil an- somewhat too low', and tliis poini is 
ilive-tica- ion. 

1 Uie otii.i hand, sati^faetnry resuU> f'-r both ini-'.ii;- 
(.btaiii'd bv | r«’cipitaiing both ebnuuium ami tungsten from aii: 
pai' of tiic sulutii'ii by means of mercurous nitrate (ber/rli’i 
• •'‘tiusatii;:: tK*» clin-niiutu in another portion of the solutioji : 
indi'iii.-' ,-jr na'tr.<*d. 'I’h** pr**i-ipu ui‘>n i< done as foUoWv ; Tiia; 
r.f tt *• ''>’. 0 !! iti coijtainuoj i-hnunate aiid lung'tate, hcalod tc '■ 
*i'>n.it»d ^'dati.'it o! U:crciii'»»us nitrate uihh-.l, and the: 
anoicnla a-i'’.- d drop hv drop nut it the pnvipit Uc hecoin. s ditk : 
'I'ho HDX'uif Is til.;; bc.ilrd. liUt-rctl. ‘Iru-tl. ignitctl, and the inix: 
acid- w '-igio’d. - 

E.sti!u:ition of Viinndiuin. Molj'bdenum, Chronnu:; 

Nu’koi in Htctd AMtunw A. i/. dec.-, ■''oc., 1. 

'■-‘l’ ’ Two gi.iiiis of tic- '-auiplo are ("lucrtcd n,‘ ' 

fii'i.c ch: -rnie. wiii-'li is then dis'oKcd in a hole h\ 'iiM,-;.!- r 

P I 1 . l im solan.. n Is diakcii tir^t with StOcc, and th.-n:uain u-r.: 

ot . ’h- 1 -. whi. h dis'-d\i-s tho iioii and al.'O the molyhdrii'iui. li 
is tii.-n s!i,l.;,-i, wilii \v.it*T, and the mpicous soluti' ii laapoi . . 
..y.-.-ss »; M.-id, The f.-iric s>ilpha!e is tia-n uis-r 

w.nr. ,,icl i- ln-.d hv boiling witli amneTUUtu hydio^vn • 
T;!.- n-.lv bdi loiiu is pn Cipi!:H.-d Uv lU'-aiis ot a cun-’it e. 
-.-n -ulpi,: i.-. collected in a (iooch rrueihh-, ami couvnln : 
oude I.V coin. Mis m-nition. As il always contaim a Ut c " 
ili-o.lw d oil the tilU'i- i-y means of dilute amumma, ami THet ■ 

rii- li-pnd wliich has l>ocn extracted wUii nPiff 
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^porated with nitric acid to a syrupy condition, dissolved in 20 c.c. 

1 nt water, and, after reducing any chromate formed hy means of 
urons acid, poured into a l>oiling 10*^4 solution of sodium 
)xide. Tliu precipitate contains the oxid<^s of chromium and 
], also Uie hulk of the manganese, and traces of iron and copper, 
filtr.ite, which contains the vanadium and sometimes a trace of 
jiiinti, besides any silica and alumina, is acidified faintly witji 
. acid, and then again lendered slightly alkaline and boiled 
•iiniv'f; tlic last traces of cliroiuium. To the filtrate are added 
c, of lO'V, lead niirate and then a little acetic acid, and, after 
ig for a few minutes, the lead vanadate is collected and evaporated 
a lai'ge excess of hycirochloric aci<l to elTcct reduction. The 
oclilorit! !icid is then <;ompletely expelled by evaporadoii with 
c. of >\i]j>huvic acid, and tlie residue, after being diluted to 150 c.c., 
ti'iOe<l for Vanadium at 60 — 70’ with standard perm mganate. 
tiltfi’' containing the two precipitates from tlie soda soliuion are 
t, and tho ash fused with 2 grams of sodium carbonate and 
gram of potassium nitrate. Tim ina'S is then extracted with 
i. Tim insuluble portion contaiu.s ni<-kel, <-op[»er, iron, and part of 
luaiigam.'se. It is dissolved in li\<lrochlorjc acid, the copper is 
)ve'l by hydrogen sulphide, and llie liltrate evafiorated vvith exce.ss 
luljiiiuric acid. 'ITie residue is ililuvd with water, excess of 
ptiiii is added, and ilie nickel deputed elecir-dyticaliy, The 
lit', which coiitairis (lie chiomiuin and the rciii. under of the 
MJifSc. is mixed with excess of aummiiiuui iiitrato and evaportted 
.idditiun of aminohi.i; diis pivcipitatfs the m.itiganese, aKo any 
. and alumina. The .’iittate is then boiled, reduced with sulphurous 
and the chroujium precipitated by anunuuia and weighe*! as oxide, 

L DE K. 

Timation of Vanadium in Iron and Steel. Kdwauu i-e Mille 
BEi.L and hinwiN LnUtuNi) Woophams {J. Amci-. Soc., 

30, 1253 — 1236). — Five grams of tiie sample aiv di'^olved in 
! 'lilpliuric aeiil, and the in-^olnble matter, which c.mtains part of 
\iiiidiiiiii, is collected and burnt, and finally treated witti iiydrufiuoric 
0 expel silica. The soluble portion is treated with liydrogen sulphide 
vapoiatccl to about 35 c.c., and the greater portion of the ferrous 
ate precipitated by adtiition of 10(1 c.c. of alcohol. The filtrate 
disc'd with hydrogen peroxide, hoiled, ami precipit.it«-d with sodium 
n.ue. The [u'ccipitale is collected, and to it is added tiie residue 
the fiisf .■.re[) of the analysis. The whole is fu.sed with .sodium 
icitc. and then 30(1 — 4(.'U [iiilligrams of charcoal are milled and tlie 
ig "'mimn'd for ten minutes in the covered crucible. Tiie oliject 
cimnaMl is to reduce anv chromate formed ; sudium vanadate is 
Iccttd. 

! mass i.s now extr.acted with hot water, 10 c.c. of sulphuric 
are added, and then 3 — 4 c.c. of 3';, potassium per- 
mate. After boiling for live minutes, sulphurous acid is added 
^hc peiiminganate has been reduced and the vauadic acid 
ricdiuto the blue divanudyl suiphato. Ti.e solution then evap- 
I until sulphuric fumes appear, and, when cold, water is added up to 
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CO r.c. and tlio warm liquid titrated with it720 [lermanganate, 1 o.c 
whioh = 0 '00256 gram of vanadium. L. Di: K 

Estimation of Atcohol in Fermented Liquids. \Vm. Am 
(/. Amer. Chem. Hoc., 190S, 30, 1276 — 1 27S).~Tlie wine or ot 
alcoholic liijuid is introduced into a specially constructed pykiimn 
of the Sprciigcl type, brought to the required toaiperaturc by inimer 
in' a bath, and weighed. By means of a rinsing arrangement, the win 
introduced into thu distilling liaslc, and the di.stillato is collected in 
pyktionieter, which is then carefully lillotl up with water mil 
wa'ii'hcd. For details, the original paper and illustrations should 
consulted. 'e ni: 1\ 

Detection of Formaldehyde. Kk.\nz vo.v Kii.i.i.vni r {'/' ti ! 
Xahr. (ieiiugxiii.. I'.R'd. 16. 226 23)).— The paper is written iritti 

objtH't ('1 drawing genertil jittention to the U'efuliiO'S ol tiic 
described bv llebnei for the detection of formaUlehyde, I'lic am 
discusso.s the cheaustiy of the reaction (coinpire Absti , 1; 
ii, 512', and gives gencr.il directions for its a[iidic,itii)n, W. P. ,• 

The Value of the Different Methods Used for Estimat 
Sugar in Urine. C’.rsiMiit t’f.sK (/.nUd,. j'/iiifU'l. I'/ifm.. lb"', 
j(i 7 — .'ll 1 1 ,- Bert rand's iin-tlnal for esiiinatiiig siigais (.Vlistr,. 1 
ii, 1 .'I'i ) gives verv good i csiili.s for vn ines, except when ft- liyJro.xylj i'; 
acid is present. 

llaitg’s method gives good results with puu' sugar solutions, bat 
with urines. Boicliai'lt's suggo,>ti..n, th.it diabetic urine ro- a 
an unknown la-voroiatory sugar, is not accepted. .1. J,! 


Estimation of Reducing Sugars. Knn/. Zi'iiii.vN and W 
N .Mp IN i»/. .l/arr. 1 7a m. A'ui'., 11*0,'. 30, ll.o- -llnl 1 he or] 
o.\'.de formed |.v the action of the reducing sugar on f'l bling’s sol’ 
is collccte'l in a MnhI'O-Neiibauor crticihle, and the pn'ci]'it.i 
li t. Verted iiito copp* r Oxide by Inciting for ten minutes ovet a b'l 
t' line. 

In soiim tbere may be pre.sent coprecipitated imiitv.U ms 

the real amount of eopticr o.xide must then be estimated by 
accui.ite in.-tbod, sta ll as Low's volumetric process. 

SoUi.. sugars contain reducing substances other than sugst 
-t.cb cases, el.irilication with noriiial lead acetate is resorted te, t 
Will p'lrllv remove sucli matleis. h. M. 


Detection and Identification of Certain Reducing Sugar 
Condensation with p-Bromobeiizylhydrazide. I.. I . Kt'* 
atel Hknhv .''iiKit.'iAN (./. Aiiier. C/fni. .Noc., ibi''. 30, 1 >1 

'Plie reagent is prepareil by beating a 'v.iterhatb a iii's> 

1" grams of ethyl p-bromobeiuoate. •'' 2 graius ot " .''' 

si linii n of hvdrazine hvdratc, and 12 e.e. ol li.i alenlm ^ - 

I, mils, the aU'obol i.s distilled off, and llie residue, after heiag " 

with flhci, is rm-v.-tallised from a'coliol. ■ 

The test ns applied by heating a'vuit O'Od gram ot^ the s 
• ,ul AfSK. rfu'n. .'oe-r. yjr.e., 190f, 26, lii-l'. 



ANALYTICAL CHEMISTRY. 


903 


0 its weight of the reagent in presence of alcohol, After 
lorating three or four times with alcohol, the residue is boiled 

1 chloroform and a few drops of water, which leaves the condensa- 
I [jroduct undissolved. The reaclioit is obtained with dextrose, 
Lctose, mannose, and arabinose ; not with IjEvulose, maltose, or 
lOse, and ordy to a slight extent with xylose. 

'he p-bromobenzylhydrazone of galactose is insoluble in boiling 
hoi, those of mannose and arabinose are dissolved pirtly, whilst that 
extrose is completely dissolved. The non-reacting sugars, however, 
ifere with the formation of the dextrose hydrazone to an extent 
•Kirable with the interference of maltose and lactose in the 
nai’y osa/.one reaction for dextrose. L. dk 1C. 


'est for Pentoses with Orcinol and Hydrochloric Acid. 
'iKitAKKTS l/infL Assoc. chh/i. N«cr. JJist., 1908, 26, — 6?). — 

rs with a keto-groiip, such us lievulose, produce c<dor;itions with 
u)l and hydrochloric acid which oh^curc the colour given by 
lo:?-s ; hence Iteviilosc ami its anhydrides shoul i first be eliiuitjated 
'crinenfation with yeast. Id employing the orcinol reagent of 
ns, it is advisable to ad<l an adrlitional volume of concentrated 
Dchlorie acid to the mixture of one volume of tlie reagent with 
oliinie of the pentose solution. G. 1). 

trmic Acid in Glacial Acetic Acid. II. 0.st and F. Klein 
Xeit.. l'J08, 32, 815 — — Wegener’s pro.‘e-s f«u- formates i.^ 

i mended. Ten c.c. of tiie sample are heated with 5^' c.c. of 
uric acid in a di.sk from which the air ha.s been expelled by a 
at of carbon dio-xidc. Tlie mi.vture is lieated on the water-bath 
lO hour, and the gas evolved collected, wiih the usual precautions, 
aqueous potassium hytlroxidc ; lOO e.c. of carbon monoxide 
6 gram of formic acid. 

re.siilts are also obl.iinable in the case of weaker acids with 
|n’s permanganate or Macnair’s dichromate process, or with the 
chloride reduction method. L. m: K. 


timation of the Acidity of Wines. G. F.whel (dui/. (Viim. 

1908, 13, 315--:Ut)). — Three olficial nietlioils are in use. 
ion with sodium hydroxide, udog phonolplitbalein ivs indicator ; 
Line, using red litmus paper; titration with lime water until a 
iiocciilent precipitate forms. The author states that there is a 
disc're|i;incy between the re.siilts obtained liy the first and the 
rvo methods, and expresses the hope that analysts will adopt 
pile process. L. DE K. 


lirect Estimation of the Acidity of Wines. G. FAViiEt 
1 ana!., 13, 313—346). — Ten c c. of the wine free 

1 ‘arbon dio.xiilo nre placed in a separating funnel, and 20 c.c. of 
^oiiitiiii hydroxide free from carbonate are added. A quantity 
zoic acid, known from a previous experiment to neutralise exactly 
)da, is introduced, and the whole is well shaken, The liquid, 
1 now contains free benzoic acid equivalent to the acidity of the 
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wine, is shaken twice in succession witli 40 c.c. of etlier, and tl 
is slowly distilled until about 20 c.c. are le c. The residue is alio 
to evaporate in a beaker, and' the flask i; i-insed iirst with 10 
and then with 5 c.c, of alcohol, which is poured into the ora 
The alcoholic solution is then titrated with iVj’lO sodium hydros 
usiiio phenolplithaleiii as indicator. ' m ]j. dk h 

New Method of Estimating the Fixed and Volatile Acid.t 
Wine. il. Em.ma.nukl Pozzi-Escot reiuL, 11)08, 1 

flth— 247 ; JiuH. Soe. ehim. Jlelg., liltlS, 22, SilS— .'HU ; Hull. 
chilli. dtJcr. Dint., 1008, 26, tiS — 69). — Tnc nietliod i, b.i.scd on 
transformation of the barium salts of the fixed acids into 'arlioiiate 
suitable heating and titration of these by standard aciil. Two saiii| 
each of 100 c.c., art* concentrated to 3 — 4 c.c. in flat porcel .'ap'i 
The pii'iluct of the Iirst. is treated with an exce.ss of lUts ...c, tilio 
and the tiller calcined in a luufllo furnace. The alkalinity of the 
is deterniinod by tittation wit it .staiidard nitric acid, using luei 
orange ns iiidicaloi. Tlie s.cond sample, after evaporai ion, is neiii 
’ sod with liarvia, and In .ited with loe c.c. of a i% solution of h.ii: 

'pmulc in alcohol t'Jii ..i. The barium salts of tlie lixed oiganic a 
g „ept lai'tic acid) arc prccipitateil immediately and ciiiiiplelely ; '. 
5ir_itcied oil', w.isbod with strong al. oliol (in which the haiinm -, 
jj [ ye vol.itile au I- are .-oluhle). draincil. and calcined in a porn i 
tile in a inntlle furnace. I'hc cii fionates formed are tin. 
lillst standard Iiit i ic acid, amf tlie result , at ter ileductiou of the 
. litained tnnn the lii-.i experiment, eoriesponds with llte aciilitVj 
the wine tine to tlie ji.xed .-leids. Siititraetion of tlie acidity due t 
lixed acid.s from the loi.il acidity of tlie wine, deterinined on lOi 
Using phenolpiithiiiein as indicator, gives the aridity due to 
volatile acid-. Ti.r- aiillinr elaiiiis that the metho'i is rapid and sii 
It is only ap[ilieiblc 111 llie cst iliialloii of organic iiei 1', and is iiiesii 
the presence ot laetie aclil, hut llic pre.seiice of the luttei in wii 
ip.iite exeep' ional. d-' I 

The Natural Citric Acid of Wine. E llui'o.xr (.hi/i. ( 
unit!.. I'.ai8^ 13^ .'ia.S - iiE!). .V study of the Ucuigcs inerriirv 
for citric acid. Most wines from the .8oiitii of I’l'ancO give 
re.u tion. but, unless they ate preserved hy me. in of siilpliur di. 
tlie acid disappears within a few months, liie autlior think' 
reacMim iiniv be m tde iipproxiinately i|iialitltative. As coiilio 
lapini should !‘e Used a wine itself free from citric acid, lull to wl,, 
know li i[Uaiit'ly ot the and has liceii added. 

E.'stimatioii of Malic ikeid ill Food P.x.ductss, 11. W. Cowii 
(,/. Am-.,-. <;/.■, II. .Soc., l'.M|.s, 30, EJS.Wlg.s.s,,^ -Pile process is d 
for tie; esliiiiiitirm of malic acid in maple products, but may. ot i 
be applied to ottier products, siicii as cider, rider I'irifg.ii , iti- 
li'T liiaius Ilf till! sugar or syrup arc di.ssolved in 5 c.c. o w.iti 
2 c.c. of 10‘S c.ilciiim ai-etate are added, followed by 100 c.p ' 
alcoliot. arnl the wliolo is warmed ou the watei -lialli until the pmi 
has settled comidetely. The precipitate is washed tree Iroui s 
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ei's with 85% alcohol and thftn burnt to carbonate. Thi.s is then 
iiated as iifinal by dj solvin*' in AyUi hydrochloric acid and 
tint' l);ick with X 10? idinm hydroxide. The alkalinity represents 
iialic acid. L. dk K. 

stiniation of Tl. taric Acid in the Presence of Malic and 
cinic Acids. L i1owi.vo-S' (h*ks 1908, 33, 31;>— Hl'J). — 

uutlior has siibinitled tlic* method proposed by Ketentzv'^ (Abstr., 
r, ii. 1 ) to a critical examination, and find.s that it is tni.stwortiiy. 
rtated, however, that more accurate re.^iilts may he obtained by 
ling tho agnesimn basic tartrate with f>ota'^:'iiiiii permanganate 
I bv igniinig it as recotninended by Knetitzy- The inetboii may be 
;od to t iic e'.'«tiniat ion of tartaric acid in fruit juices, and in wines if 
i:tn 'dd is tiist removed. \V, ]h S. 

stimation of Lactic Acid; Comparison of Methods. Jos^k 
M.MKK {('he/ti. /''ntf.y l‘JU8, ii, 101 ; front Z^U-ich. lan<hi). IVry.- 
■ut. IhOS. H, Ih:i--r)Uo. t.'iuiipau* , l!'e3, ii, 189), 

iic method of Kuiiz (Ahstr., Il'Ol, ii. 70"h wuli some .sligiit 
itication, is applioable in all cases for tlic c-timation of lactic 
, and gives ujore trustworthy re-nlts than doe.' the method of 
lingf-r (Abstr., 1 9'')2, ii, I^l). d. K. 

. New Process for the Estimation of Lactic Acid in Organs 
I Aniinal Fluids. I. Estimation of Lactic Acid in 
uoous Solutions. Kt:N>T .Ikiusm.km [ Z^ihch., ihOs, 12, 

— 378). — I'he hn-tic acid is estimated by o.vidi'ing to acetaUkdiyde : 

'H(OH )‘C( ',11 + f.) =- ( T ( TIU + CO.. + H and e.sfiiuating the 
fh}de thus formed by treating ujth c.vcc'.s <ii' iodine in alkaline 
ition, and afterwaiiL estimating the e.vcO'S not used for the furma- 
I of ioiloform from the ald».*hyde. 'I'o get tru'tworthy result.s, the 
btiun most be carried out l»y warming (he li-iuiil (amtainiug the 
ic m id with sulphuri'* ami adiUng j ♦•riuanganate solution to 
boiliijg mi,\ture. The abb'hydo as u i.« formed miot be removed 
jui' kl) as pos.siblc from the i>oiIiiig liipiid ; tins is accouiplished hv 
ins (if a ciiiitni of air. The apparatus for tlie ah>ojj(tion of the 
•■li\de mii.st ah'O be very eflieioni, and one, spociallv devised, 
iguiftl in ihe original }'a|>er. in animal ti.s^ue.s, otlier sub.'tanees 
loMiid wliieli will interteie witli tiic .lei iii ?iey of the deteiujinations, 
eci.'iljy the siigajs and •••■•etuue. '1 issues nm.'t therefore be e\Mpor- 

i douii and extr.icted with ether, and tin* laelie acid estimated in 
etlicieal i-xtiaet. S, 1>, .*>. 

^ Nmv Proces.s for the Estimation of Lactic Acid in Organs 
d Animal Fluids. II. Estimation of Lactic Acid in Animal 
uds, Kii.vsr .JjjiirsALK.M IlH*8. 12, 379— 389 i, - 

C'UiJiatnig (lie l.aetie aeid in animal tis:-ues and inpiids, the acid 
tie. lit>t e.\iraete<l with eliiei’tsee preeeding abstract). Quantita- 
eKiraction can ludy bo accomplislied when the liquid to be 
''U leJ is '(i coneenliated as to he tif pasty eon.sisteney, A special 
'uaui' lor the e.xtraetion of .sm-h liquids is figured and deseiibed in 
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the paper, and also the application of the method to special cases, 
as the estimation of lactic acid in blood, milk, urine, tkc. S. Ji. 

Detection and i^stimation of Boric Acid, Salicylic Acid j 
Benzoic Acid in Foods, etc. Wilheui von Oexebsuh [/.di 
Xuhr. Genvssm., 1908, 16, 209— 225).— The resulLs of a crit 
e.xaniination of many of the methods proposed for the detection \ 
estimation of the.se acids are given. Amongst others, the met; 
de.scnbed by Windi.sch (Abstr., 1905, ii, 554) w.as found to be trj 
wortliy for the estimation of boric acid, as was also Freyer's ir^ 
metric process for estimating t.ilicylic acid. Benzoic acid is i, 
extracted from food materials by means of benzene, or mixtures oi; 
latter witli light petroleum. The benzene solution of the acid lunt, 
evaporated after the addition of .ammonia, or a portion of it uia’t 
titrated with standard alkali soluliou. \V. 1’. 

Detection of Benzoic Acid in Butter. liKottins Hai.i 
(J. fVmrm, It'il.H. [vi], 28, 2111—20.1 ♦) —The test pi oposed 

inoditication of that described originally by .Mobler, in whidi 
benzoic acid is converted into anim"nium diaminobenzoate ; this 
wlien treated with alkalis, gives a brownislered coloialion. 
butter to be teste.l is melted, together with suHicient liiiie-wi 
to render the ai|neens jKirtion distinctly alkaline ; after cooling, 
atiutaais poiti-'n is sepaiated, retidered acid witli jdiosplioric acti.!, 
shaken out witii ether. Tbo ethereal exiiact is evaporated at 
ordinal V teiii['eratiire. and tbo dry residue is dissolved in 2 c.i’ 
sii'j liiiric aeid, the mixtnie being healed slightly to dissolve 
benzole aeid, ll'iien cold, 0 2 e.e. of fuming nilrie acid is added, 
solution is tiansferred tu a Icst tiibe. and heated, with cone 
agitaiion, over a sin. ill llame until it boils. The heating is t 
tontiiiued. without agitatitig the otuitent.s of tbo tube, until siil|'b 
acid vajsiur,' coiiiinciae to l>e evolved, .After eooliog, 6 r.c. of w 
arc added, and 1 li.-ii .-aiiirated soilium sulphite solution, drop by d 
until all tbi- i.llow vapours have di.'appeared. Ammonia is 
alloiv,,! to ilow over tbo siiiiace of the li'iaiii, when, if benzole ari'. 
pii.'ctit.aa oiange-ied ooloiation is oiitaiiu d, the intensity of 'C, 
ib'l ends on the ipi intity of benzole aeid in the sample. W. I* ' 

Separation and Estimation of Salicylic Acid and Met; 
Salicylate; Hydrolysis of Methyl Salicylate. 11. D. l 
(./. .loec. tVr^ui, .S(,c,. r.U'S, 30. U'i.'i 147U).— AVtimntam c/ 
.'u/c./i.- .Ire/ i„ <h( ot' Ganlthr, fi.— Vwo to twinty c e. of (lu-o; 
file sii.iki-n aith an tipifil vutnme ol water, and titiatod with .h 
soiiiuiii jiidlo_on eiibonate, using tVuigu I'cd as indicator. 

/'/■sy,„o,to./< nn-l Asti'uoi/iuK r./' Suhctjti': Jci’l Kinl .l/etAyf .Vtbi|- 
ill /owls hj-H'ji — Tile sulistaia-e is extraeled with d sol. 

lildrogi n c.ii l.onali-, wbi h di.-.sulve.s llie salleylic aenl 
a |ioition of llie t-'or : the reinairiing ester is reeoverid la cl' ' 
with dilute sal|.lmiie aeid, and dl.stilliiig in a cuiTeiit ot steam : 
t-'ter is tin'll .shaken ontwilh chloroform. I lie liltrate is s la oiii 

chitnofiiMii icnKfVtr 1 he ilis.s(>lve4l aii'i .'ii 

* ti; 1 Ann. ijhitn. annL, 13, u»s''h 
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jovered from the alkaline solution by acidifying and shaking with 
oroform ; finally, tlie acid is determined colorimetrically. 
riie chloroform extracts containing the ester are boiled in a reflux 
laratus with excess of pnta.sRiuin hydroxide, ^d the .salicylic acid 
■nied is then estimated as directed. 

For the methods of studying the rate of s.aponification of the ester 
sodium hydroxide and carbonate, the original article and curve/" 
>uld be consulted. Methyl salicylate, on keeping, always becomdk 
;hlly hydrolysed. L. de dx. 

Characteristic Test for Hippuric Acid [in Urine], William 
JJehx iJ. Avier. C/iem. Soc.^ 1908, 30, 15u7 — 1508). — A few c.c. 
the mine are treated in a test tube with .sodium liypobromite just 
licient to decompose the carbamide and impart a permanent, yellow 
our. The solution is then heated to boiling, when, should hippuric acid 
present, an orange or brownish-red precipitate is foi med, which, how- 
ir, consists partly of earthy pho'phates. 

The nature of the red precipitate, which contain.s nitrogen and 
miiue, has not yet lieea fully investigated. It is soluble in most 
tlie organic solvents and in carbon disulphide. h. pE K. 

&.pparatus for Estimating the Expansion of Oils and Other 
juids "Which Boil above 100’. Wilhelm Thorn ek (Chem. 

t lr.. 1908, i, 2001 — 2003 ; from Zeitsch. chem. A pj/ttralenhun'le, 1908, 
,165 — 168). — The e.siimation of the expansion of oils and fats 
■Iween 0“ and 100’ is advised a.s an additional means of idenliflca- 
Ri. A Jeiia glass flask, having a long neck, which is graduated 
I 1/10 c.c. from the top downwards, and having a capacity of exactly 
W 0 0 , of distilled water at 100’, i.s nearly filled with the oil to be 
^Ifced. The flask is then heated in a suitably arranged steam jacket 
j 'lOO’, when the volume i.s made up exactly to the zero mark. The 
and contents are then placed in an ice-chest to cool down to O’, 
hen the difference in volunio may be observed on the graduated neck 
^le flask. A table of results obtained with thirty-three substances 
|*ven, and it is sliown that by this method the amount of acetic 
sia in water solutions may be estimated with a fair degree of 
wtiracy. J. V, E. 


A Ne"w Reaction for Distinguishing between Heated and 
inheated Milk, and for the Detection of Hydrogen Peroxide 
jtMilk. W. Percy Wilkixsox and Kknest K. 0. Peters { Zeitsc / i . 
W. Genussm., 1908, 1&, 172-— 175) —Tlie test is similar to the well- 
llown /i-plienylcncdiamiiie ie.st, but benzidine i.s used in place of the 
■t6r. Ten c.c. of tlie milk to be tested are treated with '2 c.c. of a 
l^lcohoJie benzidine soJntion, from two to three drops of acetic acid, 
» 2 c.c. of a 3% h^’drogen peroxide solution. With unheated milk, 
coloration appears at once, whilst it* the milk has been heated to 
^uperatnre of, or exceeding, 78^, no change in colour lakes place. 
« test is stated to be more sensitive than the p-phenylenodiamine 
fiction, and may be used, conversely, for the detection of hydrosen 

w. p. a 
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Detection of Small Quantities of Turpentine in Lenii 
Oil. E. M. Ohack (J. Amer. Civem. 1908, 30, 1475 — !477f. 
Fifty o.e. of tlie i^ample are distilled in a Ladenburg 5-biilb Ha.sk. '[ 
lirst O e.c. of the lUHil'atoare mixed with an equal volume of glacial iur 
acid and cooled in a freezing mixture, 5 c c. of ethyl niliito are a U, 
and, after mixing, ii e.c. of strong hydrochloric acid are added 'Itr.:. 
Irop. After tifteen minutes, the deposit is collected on a B it ;i; 
tunnel, using tilter-paper under vacuum. The crystals are t-. 
with about 50 c.o. of 95(vol.)'o alcohol, ajid the filtrate is repl ui-l 
the freezing inixf me in order to obtain a second crop of cr 3 'sta!s ; 
passing the li(|uul through the same tilter, the crystals are washr*! \k. 
strong alcohol and dried. 

The cr^vtal- are now dissolved in a small quantity of chlorof,;'; 
atid hot methyl alcohol is added until crystallisation sets in, when 'i 
liquid is ooobMl More methyl alcohol is then added, and the crv 
aie collected. For microscopical examination, they" may be inou 
ill olive oil. Turpentine yicKI.s very characteristic crystals. 

L. Dr.- 


Some ReiU'tious of Terpiu. E. Isnaud (.4nn. Ckhn, ami., 1 
13, 533 3;{ 1 ). — .Icfm/i n/' Kfnuje.nU on Cryitallutd Ttrpin,. — Moi.m 
on a watch-gU<s with sulphuric acid, a coloratiou varying from i hr 
Yellow t ) saluKui n>vo developed. At the same time, tlie ‘n 
dissol' e > and euul' a characti ristic, aromatic resinous odour, 
addii g ,i 1<' . .■'«>luTion of .sodium hydro.\id«‘, the colour dl^appear^, In 
i.'dour be.‘«>iL»e- still more pronounced. Syrupy phosphoric acid bin 
.vimilaily. Im.' no eoloratu«n is noticed until heal is appHe^l. If, te 
is di’*?‘»lve l in 'Uiphuiic acid and then aeteil on with nitric :u 
yellow rolia.itn 11 1*% ob^^•rve(l, witlt foimauon of brown stieaK;-: 
solution tlo-n im*' coii'Urle.'S and ie>iiiitied. If nitrii acid d a 


ti.e (t rpin di.'Mdve.'* to a colourles? solution, but if now a di 
sulph 11 1.' arul i-i ’ur oil tie* Cniiire. a red spot is formed sun' im'I 
H sahuon-io.^e Z"hi IVipin shows reducing properiies, 
molvLdic’ .ihd chroiiiii’ acids in pre.^ieiiCe of slJl^diuiic acid, aiid a.- 
acid solution of ferric chloride and pot assiiim ferncyanide. 

d',’Lo/i ('/' lUffytnts OH Alcohoti*' Solution of l^rpm. Sa | ■ 
m ill tUi i;.*' " iliiiun-ro.'^e, whilst the alcoholic-solutiot rt-inaius coc.‘ a 
'I'he color:it ion di,'.ippears ou sliak.og, uJde.'^A thu solutious an 
conc.-i,? r.ited. ith a -solmion contaiiiiug 200 e.c. of lo . anna 
Uiolybd.itM. |0 c.c. of sul[diuric acid, mid 30 c.c. of niti'U' .k'hI, 
ridoiatiiui i." oLyiined, wliicU Lakes a long to d«-yc!op. 3 

about an leair, it becomes indigo-blue, and after i went y-ieui lai'. 


has changed to libiisii-greeo. Tlie colouring matter is sa ■ 
('liloioffu-m, A white dejwsit i.s also foriut-d, but tiii- is pio 
Hiiiiiio.'iiuiu mo lvl).l;Ue j(reri|iitatetl by tbc alcohol. Wliea- " 
ai.plicl, thr .-..lo'ratioii i.s (lecetepvd more niiihilv, but .sooi. lay- 
this r.i'f, lilt) ch iMicteiistie oJour b> also iiotiood. ' *’ 








